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CASSOWARY SURVEY OF ELLA BAY, INNISFAIL 

 

 

1. INTRODUCTION  

 

This report has been prepared for John Holland Services Pty Ltd (John Holland) for the 

purpose of providing information concerning the threatened southern cassowary Casuarius 

casuarius johnsonii, listed as Endangered under the Commonwealth’s Environment 

Protection and Biodiversity Conservation Act 1999. The scope of the cassowary 

assessment is that area subject to the Ella Bay Integrated Resort Project, Innisfail and the 

study has been based on the Terms of Reference (TOR) for an Environmental Impact 

Statement (The Coordinator-General, December 2005).  In addition, the Ella Bay Road and 

the forest surrounding Flying Fish Point were also surveyed for cassowaries, and these areas 

are included in this report. 

 

 

1.1 STUDY SCOPE 

 

The Ella Bay cassowary field survey and subsequent analyses encompasses the local 

cassowary population and includes all cassowaries that inhabit or pass through the project 

site or adjacent, nearby areas.  With regard to the requirements of threatened species and 

communities listed under the Commonwealth’s Environment Protection and Biodiversity 

Conservation Act 1999, this report addresses the following matters:  

 

·  the presence of any listed species or community and its associated habitat;   

·  the potential direct and indirect impacts of the proposal;  

·  and mitigation measures proposed (TOR 2005).   

 

The detailed components of the TOR dealt with in this study comprise:  

 

1. Surveys of the key cassowary habitats to be impacted (by both direct and indirect 

impacts) to determine presence/absence of cassowaries, abundance, age classes 

and breeding potential.   
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2. For each of the different areas to be impacted, an analysis of its values in terms of: 

population density (e.g., does it have high population density that is considered 

important); level of protection (tenure); its role in connectivity, including the 

importance of the areas being connected; provision of known, likely or 

supplementary resources for food, water, breeding and shelter; use as a refugial 

area; likely genetic importance; any other values that are identified. 

 

3. Maps of Cassowary habitat types following EPA 2004 that have been ground 

truthed with vegetation surveys. 

 

4. Identification of any sites that are part of a conservation initiative endorsed by the 

Recovery Plan (QPWS 2001).  

 

5. For each of the different areas to be impacted, an analysis of its values, and the 

expected impact on these values, in terms of: population density (e.g., does it have 

high population density that is considered important); level of protection (tenure); 

its role in connectivity, including the importance of the areas being connected; 

provision of known, likely or supplementary resources for food, water, breeding 

and shelter; use as a refugial area; likely genetic importance; any other values that 

are identified. Some of these will require checking with local authorities as above. 

 

6. Consideration of all potential impacts - direct and indirect impacts, on and off site 

– which may include but are not limited to habitat loss, fragmentation, roads and 

traffic, dogs, human interaction, disease and habitat degradation. 

 

7. An analysis of possible mitigation measures that could be used and those proposed 

to be used. 

 

8. PVA at the local population level. This should include a clear indication of the 

sources and reliability of the relevant life history parameters used. Where possible, 

the parameters should include data that has been researched from the local 

population. It should include a discussion of the limitations 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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1.2 REPORT STRUCTURE 

 

This report comprises three discrete volumes.   

 

Volume 1 presents the methodology and results of an eight-day field survey of cassowaries 

at Ella Bay and Flying Fish Point, 9 km northeast of Innisfail.  

 

Volume II  comprises an impact assessment and mitigation strategy for the proposed Ella 

Bay Integrated Resort Project and Little Cove, and includes the Ella Bay Road which will 

be used to access the proposed resort. 

 

Volume III  presents a preliminary population viability analysis (PVA) of the Ella Bay 

cassowary population, with specific evaluation of all known factors and their potential 

interactions on the cassowaries using and surrounding the proposed Ella Bay Integrated 

Resort Project. 

 

 

1.3 CONSERVATION STATUS OF THE SOUTHERN CASSOWARY 

 

In Australia, the southern cassowary Casuarius casuarius johnsonii is classified as 

‘Endangered’ under the Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999.  The southern (Wet Tropics) population is classified as 

‘Endangered’ under the Queensland Nature Conservation Act 1992, while the northern 

(Cape York) populations are classified as ‘Vulnerable’.  The primary causes of the species’ 

decline in the Wet Tropics include habitat clearing and 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. 



L. A. Moore - Ella Bay Cassowary Assessment: Volumes I - III 
6 

 

1.4.1 Ella Bay Property and Little Cove  

This study is focused primarily Lot 30 on Crown Plan N157629 and Lot 337 on NR53, 

herein referred to as the Ella Bay Property (Figure 2). The site is located approximately 

110 kilometres south of Cairns and approximately nine kilometres to the northeast of 

Innisfail within the Wet Tropics Bioregion (Figure 1). The site adjoins the extensive 

swampland and rainforests of the Ella Bay National Park to the north, south and west with 

a small boundary section adjoining freehold land in the far southwest corner of the 

property (3D - BAAM 2006). The total study area includes the Ella Bay National Park in 

the southern and western sections of the Ella Bay Swamp to the north, and parts of the 

Seymour Range to the west and south.  

 

A detailed site description of the Ella Bay Property is given 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 Ella Bay Road and sections of the Ella Bay 

National Park extending from Mount Maria south to the Flying Fish Point township, and is 

treated separately from the Ella Bay Property in this report (Figure 2). 

 

 

1.5 POST-CYCLONE SURVEYING CONDITIONS 

 

Field surveying for cassowaries in the study area was made difficult by large quantities of 

debris deposited on the ground by Cyclone Larry, which passed directly over the Innisfail 

area on 20 March 2006.  The total canopy loss that occurred on the ridges resulted in some 

sections of these areas being inaccessible for ground surveying. Moreover, it was evident 

that much of the highly disturbed areas was not accessible to foraging cassowaries, due to 

tree-fall debris covered by an impenetrable growth of Calamus and other creepers.   

Typical examples of cyclone damage on ridgelines and foothills are shown in Plates 1 - 3.  

Due to a lack of recent rain and the drying effect caused by a lack of tree canopy, the soil 

was dry and generally unsuitable for recording footprint 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 wind damage on ridgeline and foothills caused by 
Cyclone Larry on 20 March 2006.  The majority of this area has yet to recover its canopy.   
 
 
 

 
 
Plate 2.   View showing the damaged condition of much of the exposed ridgelines and upper slopes of Little 
Cove development area.  This forest type has been subject to repeated cyclone disturbance and is 
characterised by Acacia celsa and A. mangium.   
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Plate 3.  Cyclone damaged mesophyll vine forest showing a canopy loss of approximately 80% and heavy 
regrowth of Calamus australis and Merremia peltate.  The remaining emergents predominantly comprise 
Alstonia scholaris and Archontophoenix alexandrae. Due to an almost impenetrable sub-canopy, movement 
through these areas by cassowaries was difficult and often impossible.  
 
 
 
 
2. SURVEYING METHODOLOGY 

 

The development of genetic techniques to identify individual cassowaries from cassowary 

dung has been underway since 1997.  At the time of this project, however, this survey 

technique was not available and is a methodology unable to provide the ecological or home 

range data necessary to evaluate effects on individual animals. As such, the cassowary 

field surveying techniques used in this study are those developed and tested by the author 

over numerous surveys carried out between 1988 and 2003  (Crome and Moore 1988, 

1990, 1993a,b, Moore and Crome 1992, Moore 1995, 1996a-i, 1997, 1998a-c, 1999a-i, 

2000a, b, 2003, 2006 a-c).  This methodology is designed to provide a rapid estimate of the 

presence and abundance of cassowaries and their current use of habitat, and is not intended 

to be statistically rigorous. A long-term scientific study (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 diagnostic features and measurement point.  A = Measurement taken in 
millimetres from heel to end of central toe; B = Central toe with distinct claw tip; C = Inner toe or stiletto 
(indicates right foot). 
 

 

The field methodology used was a combination of detailed mapping of cassowary sign and 

the direct observation of located cassowaries.  The primary objective was to accurately 

locate, measure and map all cassowary sign i.e., footprints, bird sightings, droppings and 

vocalisations. All observations were noted and plotted onto a field map.  When possible, 

photographs are taken of each located cassowary. 

 

Although temporary or seasonal food shortage may result in a lack of droppings with 

which to determine the presence or absence of cassowaries, given suitable weather and soil 

conditions moving birds will always leave footprints and their presence in an area can be 

established. Thus, particular effort was made to locate and measure footprints, and 

subsequently locate the bird responsible for making them. The distance between the heel 

and tip of the large central toe can be accurately measured on most footprints, and the 

variation in foot size may often be sufficient to separate individual birds from their 

neighbours (Moore, 2003).  Figure 3 shows a typical cassowary footprint and illustrates the 

diagnostic features and measurement point.  Unfortunately, due to extensive canopy loss 

(40% - 80% loss: Fell and Stanton), the forest floor had been exposed to direct sunlight and 
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the soil being too dry to retain footprints.  In addition, very little fruit was available to 

cassowaries over large portions of the study area, so droppings were scarce. As a result, 

most footprints in this survey were located in soil disturbed by pig and megapode activity, 

or along streamlines and in swamps.  In summary, due to the scarcity of indirect sign, 

resident cassowaries were often located without scat or footprint evidence of their 

presence.   

 

 

2.1 FIELD OBSERVATIONS 

 

Similar individual recognition methodology was employed as that used in a previous study 

of mating systems in free-living emus (Coddington and Cockburn, 1995).  In their study of 

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

reliably made using the pattern of the worn area on the sides of the head and neck, colour, 

shape and size of body, and any other distinctive features such as skin flaps, scars, or 

distinctive feather patches.  The sex of their animals was determined using copulatory 

position, a visible penis when defecating, whether seen in company with chicks, and the 

disappearance of one member of a pair to start incubation. 

 

Cassowary sightings comprise individual birds and family groups. Adults and older 

subadult cassowaries are often individually identifiable using visible physical 

characteristics. These features may include: footprint measurement, size and shape of the 

casque (‘helmet’); presence or absence of markings on exposed surfaces e.g. blotches on 

the casque; visible scars on legs, neck, head, beak; the length and shape of the wattles, the 

size and sex of the bird; the presence or absence of chicks; and the number and relative 

ages and size of any chicks accompanying the male parent. Unaccompanied males (no 

chicks) were identifiable by their relatively small size (in comparison to adult females), 

and the presence of a distinctive “drooped tail” to their ventral profile.  Adult females are 

generally clearly larger and present a horizontal line to their ventral profile, lacking the 

“tail” of the male (Moore, 2003, 2006).  Photographs of all birds are taken when possible 

to build an ‘identikit’ database with which to separate individual birds.  
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2.2           GROUND SURVEY AND MAPPING 

 

To provide coverage of the study area, five Search Areas were defined using an aerial map 

superimposed with the Ella Bay Property boundaries and a 1:50 000 topographic map. The 

survey area extended into the Ella Bay National Park for approximately one kilometre 

(Figure 2).  The boundaries of existing vegetation units as mapped by Stanton and Fell 

(BAAM 2006), were marked onto field maps and the placement of approximate search 

trails were based on clearly recognisable features such as ridgelines, creeks, and existing 

tracks and roads.  All data recorded in the field were plotted onto the field maps and 

subsequently transferred to an aerial base map for interpretation. 

 

Using the Search Area maps in conjunction with compass bearings and landscape features, 

daily field searches were conducted on foot. When possible, a GPS was used to locate 

waypoints, and digital photographs of habitat within each Search Area were taken to aid in 

the assessment of cassowary habitat quality.  The approximate location of individual 

Search Areas is shown on Figure 4. 
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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 Bay Property and Little Cove cassowary 

assessment. 

 

3.1 CASSOWARIES OF ELLA BAY AND LITTLE COVE 

 

Approximately 9.5 km2 were surveyed on foot over the eight days of the Ella Bay 

cassowary study.  The total search effort resulted in the location of 72 cassowary signs 

comprising sightings, measured footprints, partial footprints, and droppings.  A breakdown 

of the located sign is presented in Table 1.    The locations of all field observations and 

cassowary sightings are presented on Figure 5.  As it is a complex data set, the Legend for 

Figure 5 is presented separately for ease of interpretation.   

 

Table 1 

Breakdown of located cassowary sign 

Sightings* 

 

Footprint 

   (measured) 

Partial 
footprints Droppings Total Sign 

 

19 
22 13 18 72 

 

*includes multiple sightings of individual birds 

 

 

Three cassowaries comprising two adult males and one adult female were utilising the Ella 

Bay Property during the field survey (Figure 4).   All birds were photographed and are 

readily separated on differing physical characteristics. Individual cassowary information 

for each located bird is presented in Section 3.2.  The adult female cassowary was located 

within the Ella Bay National Park approximately one kilometer to the north of the Ella Bay 

Property in mesophyll vine forest.  It is considered to have the bulk of its home range in 

this area.  Of the remaining two cassowaries, one adult male was using the entire vegetated 

area of the Ella Bay Property and Little Cove development area, while a second young 
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adult male was recorded in Little Cove and the National Park to the west.  The areas of 

activity for all three birds i.e., the polygon that represents all recorded field sign, are 

presented in Figure 6. 

 

 

 

Figure 5  -  Legend 
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Figure 5 

Cassowary Field Observations – Ella Bay Property an d Little Cove 

6 - 14 November 2006 
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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 Ella Bay Property and Little Cove study area.  

There were no indications, by either sightings or footprints, of the presence of juvenile or 

young subadult cassowaries in this part of the study area.  It is concluded that the majority 

of the dependent chicks and young subadults in the study area died during or following the 

cyclone.  

 

In a previous study (Moore 2003, 2006), it was concluded that depending on the resolution 

required and the environmental parameters of the subject site, a sample plot between 5-

15km2 was necessary to reflect true cassowary density.  In this project, the Ella Bay 

Property and Little Cove study area comprised 9.5 km2 of standing vegetation in total, and 
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as a result is large enough to give an accurate cassowary density.  The estimated cassowary 

density of the Ella Bay Property and Little Cove was therefore one adult per 3.2 km2 (9.5 

km2 / 3 adults).   

 

As illustrated in Table 2, estimated cassowary density is considerably lower in this area 

than that estimated in a similar field survey conducted on the western side of the Seymour 

Range earlier in 2006 (post-cyclone): 0.32 bird / 1 km2 in this survey of the eastern side of 

the range compared 0.98 bird / 1 km2 on the west side of the range i.e., one third the 

density.   It is considered that the difference in cassowary densities is due to the level of 

cyclonic wind disturbance along the eastern face of Seymour Range compared with that on 

the western face of the range.  In contrast, the presence of areas of relatively intact habitat 

and the survival of the majority of potential cassowary food trees along parts of the 

western face of Seymour Range suggest it may act as a cyclone refuge for cassowaries.  

 

In the context used in this report, a cyclone refuge is:  an area whose natural topographic 

complexity and landscape attributes e.g., landforms (main protective ridges to the east with 

western facing ridges, gullies, and streams), varying elevation, aspects, slope, vegetation 

and possibly soil type, contributes to the predictable retention of native habitat, or a 

significant reduction in habitat damage in cyclone events. Such areas provide both a refuge 

from the worst impacts of a cyclone, and a source from which surviving individuals 

(cassowaries and biodiversity generally), can recolonise the surrounding more damaged 

areas. 

 

The cassowary densities from a pre-cyclone study of the Mission Beach cassowaries have 

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

Comparison of cassowary densities 
 

Area densities 

(bird/km2) 

Population densities 

(km2/bird) 
Age and 

Status 
Ella Bay1 

West 

Seymour 

Range1 

Mission 

Beach2 
Ella Bay1 

West 

Seymour 

Range1 

Mission 

Beach2 

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 9.5 3.07 5.35 

Known 
subadults 

 
0 0.32 0.28 0 3.07 3.63 

 
1 Post-cyclone 
2 Pre-cyclone 

 

 

3.1.2 Distribution and behaviour 

The weather during the survey period was hot and clear, with little or no breeze.  In 

response to the oppressive conditions, which were exacerbated by the lack of tree canopy, 

cassowaries were moving only in the cool of the mornings and late afternoons.  During the 

heat of the day, birds rested in dense, more sheltered areas of Calamus and debris thickets.  

Due to significant wind damage and the presence of dense ground debris from Cyclone 

Larry, access for cassowaries to much of the eastern foothills of Seymour Range is difficult 

or impossible.  Similarly, tree fall on the surrounding ridges has resulted in a dense layer 

comprising tree debris, vine forest regrowth and Calamus australis.  As such, cassowary 
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usage of much of the survey area was restricted to small pads through an almost 

impenetrable sub-canopy cover of Calamus australis and Merremia peltate vegetation. 

 Although not often visible in this thick vegetation, birds could be tracked by the sound of 

their panting (Plate 4). 

 

 

 
Plate 4.  Photograph of  Cassowary #4 panting heavily while sheltering in a Calamus thicket along the 
Seymour Range foothills.  The temperature in the forest at this time was 380 C and there was no air 
movement.   Audible panting could be heard from most birds 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 cassowaries. The field data relating to these 

individuals is summarised below with comments where appropriate, and illustrated in 
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Figure 6 as individual areas of activity.  Photographs of identified cassowaries and 

representative photographs of the habitat they used during the survey are also presented.  

 

 

3.2.1 Adult Male Cassowary # 1  – Footprint = 193 mm (Plates 5 – 7) 

The following data and comments are presented for this bird: 

·  Observed multiple times on 6, 7, 8, 9 and 10 November 2006; 

·  Previously photographed moving along Jungle Perch Creek during the fauna survey 

in mid-October(BAAM 2006);  

·  Distribution of footprints indicate primary usage of the Ella Bay Property and Little 

Cove subdivision; 

·  Also sighted just north of Heath Point on 8 November 2006; 

·  Hand-fed on the outskirts of Flying Fish Point immediately post cyclone (identified 

from photographs); 

·  Field observations indicate that this bird is probably the resident breeding male of 

the Ella Bay Property and Little Cove; 

·  Observed using Road Crossing #1 (Figure 10) on four occasions. 

 

 
 
Plate 5.   Cassowary #1 sighted in Little Cove subdivision on 7 November 2006.  Note the prominent casque 
and noticeable “tail”, the former character indicating an old bird and the latter indicating an adult male. 
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Plate 6.    Cassowary #1 photographed moving down a west to east riparian corridor within the Ella Bay 
Property.  The western half of this creek is steep-sided and the bird has to move along the narrow vegetation 
line using the cleared edge to access the foreshore vegetation (Photo: M. Sanders BAAM).    
 

 
 
Plate 7.     Another view of Cassowary #1 showing the distinct tail and long equal length wattles (Photo: M. 
Sanders BAAM).    
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Plate 8.  View of ‘Jungle Perch Creek’ from the south showing extensive cyclone damage and emergent 
feather palms and vine towers.  The western half of the creek is not accessible to cassowaries and Cassowary 
#1 walks along the cleared edge of the narrow riparian strip. 
 
 
 

 
Plate 9.  West end of ‘Jungle Perch Creek’ showing degraded mesophyll vine forest and narrow riparian 
strip. The creek at this point is flanked by banks 2-4 metres high and has significant debris piles in the 
waterway.   
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Plate 10.  Interior of Jungle Perch Creek in the lower reaches.  Note 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 presented for this bird: 

·  Observed on 8, 10, and 11 November 2006 

·  Photographed on 10 November 2006 within the Ella Bay National Park west of 

Little Cove; 

·  Using parts of Little Cove during the survey but most activity centred on less 

damaged sections of forest along creeks within the Ella Bay National Park; 

·  Observed using Crossing Point # 1 (Figure 10) on two occasions. 
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Plate 11.     Enlarged and enhanced distance photograph of Cassowary #2 located foraging within the Little 
Cove subdivision. Note the relatively small and unmarked casque, indicating a younger adult.  The presence 
of a clear “tail” identified the bird as an adult male. 
 
 

 
 
Plate 12.     Habitat used by Cassowary #2 west of Little Cove subdivision.  Note the dense sub-canopy 
vegetation dominated by Calamus australis.    
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Plate 13.     Vegetated stream used by Cassowary #2 to move through National Park west of Little Cove.   
Note the open damaged forest visible in the background. 
 
 
 

 
 
Plate 14.  Recovering mango tree in the Little Cove subdivision.  Prior to the cyclone, this area had 
numerous mango trees and when in fruit these were regularly visited by cassowaries and flying foxes.  
Although damaged extensively, most of the known mango trees appear to have survived the cyclone.   
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3.2.3 Adult Female Cassowary # 3  -   Footprint = 204 mm  (Plate 15) 

The following data and comments are presented for this bird: 

·  Sighted on 12 November 2006 drinking at a small pool in disturbed mesophyll vine 

forest approximately one kilometre north of the Ella Bay Property; 

·  Observed again on 13 and 14 November 2006; 

·  Followed for six hours on 14 November and sighted on a number of occasions; 

·  Photographed on 14 November 2006; 

·  Bulk of home range likely to be west of the Ella Bay Swamps.  

 

 
 
Plate 15.   Cassowary # 3 located sheltering in a small area of undisturbed mesophyll vine forest just west of 
Ella Bay Swamp. Note the diagnostic unequal-sized wattles and tall but straight, slightly notched casque, 
clearly separating it from both Cassowary #1 and Cassowary #2.  Although not distinguishable in the 
photograph, the horizontal ventral profile indicates this is a female cassowary 
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Plate 16.   Swamp-edge habitat and drinking site being used by Cassowary #3 during the field survey.   A 
number of resting sites were located amongst the dense Calamus growth indicating regular and prolonged use 
of the area. Note the dense sub-canopy. 
 

 
Plate 17.   Cyclone-damaged mesophyll vine forest with feather palms in the activity area of Cassowary #3.   
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Plate 18.   View of cyclone-damaged mesophyll vine forest adjoining Ella Bay Swamp.  Cassowary #3 
avoided these open debris areas, which were hot and difficult to negotiate. 
 

 

3.3 CURRENT FOOD RESOURCES 

 

Although few fruits were visible on the trees, a number of cassowary food species were 

recorded in droppings.  Food items recorded in droppings included: 

·  Foxtail Palm Wodyetia bifurcata  (exploited garden plants) 

·  Wait-a-while Calamus australis   

·  Currywood Polyathalia michaelii   

·  Zamia Palm Lepidozamia hopei 

·  Blue Quandong Elaeocarpus angustifolius   

·  Ficus sp 

·  Cryptocarya sp. 

·  Bracket fungi 

All located droppings were collected and a complete identification of food items will be 

undertaken as part of an on-going study into the post-cyclone recovery of rainforest at 

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

 

The distribution of cassowary habitat in the Wet Tropics bioregion was mapped by the 

Environmental Protection Agency (EPA) in 2004.  A brief summary of the habitat types 

used by EPA for categorising cassowary habitat in this mapping project are summarised in 

Box 1, with full descriptions presented in Appendix A.   

 

 

BOX 1 

 

HABITAT CATEGORIES - ENVIRONMENTAL PROTECTION AGENC Y  (2004) 

 

Essential habitat: 

Regional ecosystems where there is an accurate and verified record of a cassowary and is known be 
preferentially used by cassowaries for breeding, feeding and general activity. 

 

General habitat: 

Regional ecosystems where there is an accurate and verified record of a cassowary, but is not known to be 
preferentially used as habitat.  

 

Rehabilitating habitat: 

Non-remnant regional ecosystems that consist of rehabilitating and regrowing vegetation that provide shelter 
and supplementary feeding and breeding resources. If allowed to return to a remnant state, these regional 
ecosystems would be likely to be categorised as either essential or general cassowary habitat, depending on 
how it satisfies the definition criteria.  

 

Unknown: 

Mapped vegetation polygons where the regional ecosystem type is unknown at present.  

 

Cleared: 

Regional ecosystems cleared of native vegetation, and therefore not considered cassowary habitat.  

 

Cultivated: 

Regional ecosystems representing agricultural and forestry plantations.  

 

Other vegetation: 

Remnant regional ecosystems that are either too small or too distant to satisfy the patch analysis rules, or are 
considered geographically and climatically unsuitable, despite being essential or general cassowary habitat 
types. 
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A number of cassowary habitat types recognised by EPA occur within the subject site.  An 

analysis of their relative values, role in connectivity, provision of known, likely or 

supplementary resources for food, water, breeding and shelter is presented below. 

 

 

4.1 STATUS OF CASSOWARY HABITAT AT ELLA BAY PROPERTY 

 

While cassowaries are essentially a species of rainforest habitats, they are not confined to 

such (Crome and Moore 1990) and move widely through the landscape.  Birds are 

encountered in mangroves, paperbark woodland, and various eucalypt open forests and 

woodlands adjacent to tracts of rainforest.  However, Hopkins and Graham (cited in 

Werren 1993) concluded these communities produced less than 5% of the total amount of 

food available to cassowaries within the vegetation mosaic each month. This and other 

studies (Crome and Moore 1990, 1993; Bentrupperbaumer 1998; Moore 1992 – 2006) 

have shown that although cassowaries can use a range of habitats, it is unlikely that 

populations or even individual birds can be maintained in non-rainforest habitats 

permanently.  This is primarily due to the lower plant diversity in these communities being 

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

 
The recognised cassowary habitat types within the Ella Bay Property are shown on Figure 

12.  An assessment of the direct and indirect impacts on cassowary habitat within the 

subject site, and an analysis of possible mitigation strategies is addressed in Volume II of 

this report (Impact Assessment and Mitigation Strategies), 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 1a   

During the field survey this degraded riparian strip was used by the resident male 

cassowary, Cassowary #1.  However, due to the narrowness of the remaining vegetation 

and its degraded and cyclone damaged condition, the importance of this corridor to the 
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maintenance of cassowaries at Ella Bay has been reduced significantly.  In addition, the 

stream banks in the western section of Location 1a are precipitous, and filled with cyclone 

debris.  As such, the cassowary is forced to walk along the cleared edge rather than using 

the creek-side vegetation (Plates 6 and 7).  Currently the riparian strip serves as a 

movement corridor facilitating access to pond apple infestations that occur on the disturbed 

swamplands and stream edges in the central and foreshore areas of the property (refer to 

Locations 3 and 4 on Figure 7).  This exotic food source is currently of increased  

importance to the cassowary following the dearth of native fruit following the cyclone, but 

its contribution to the ecology of the birds at Ella Bay is dubious.  Moreover, the 

implementation of a proposed weed control program at the Ella Bay Property will 

eliminate this exotic species and thus remove the motivation for birds to forage in the 

swamplands and foreshore areas.   

 

The presence of significant numbers of the favoured cassowary food tree blue quandong 

Elaeocarpus angustifolius, in the central reaches of this creek, however, would provide an 

important food resource for cassowaries.  

 

 

4.1.2 Location 1b    

The foreshore vegetation of the Ella Bay Property comprises a highly disturbed non-

rainforest mix of open forest woodland with broad-leaved paperbark Melaleuca 

quinquinerva woodland  (Plate 19) on sand; coastal foredune complex with coastal she-oak 

Casuarina equisetifolia; and a shrubland of exotic species including lantana Lantana 

camara, Pond Apple Annona glabra, and giant bramble Rubus alcerifolius (BAAM 2006). 

These latter three weed species have prolonged fruiting periods, and being readily eaten by 

cassowaries, have the potential of spreading throughout the landscape in the droppings of 

cassowaries and other birds and mammals. 

 

This area has been mapped as ‘Essential Cassowary Habitat’ (EPA 2004) but is considered 

to be more accurately categorised as ‘General Habitat’ i.e., cassowaries have been 

recorded here but it is not preferred cassowary habitat.  Plate 19 shows an example of the 

Melaleuca dominated  open forest/woodland that occurs in much of this area. 
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Plate 19.  Disturbed open forest/woodland with Melaleuca quinquenervia lining the foreshore at the Ella Bay 
Property.  There are no native cassowary food trees in this vegetation association apart from exotic weeds.   
 

 

4.1.3 Location 2a 

This area comprises disturbed simple-complex mesophyll to notophyll vine forest on 

moderately to poorly drained metamorphics (BAAM 2006).  Although severely impacted 

by Cyclone Larry, this habitat currently provides important food and water resources for 

cassowaries (Cassowary #1 and Cassowary #3) and is an important buffer for the sensitive 

Ella Bay Swamp wetlands.  As such, its designation as ‘Essential Cassowary Habitat’ is 

warranted and acceptable solutions to allow preservation 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 eucalypt forest with a vine forest sub-canopy, and 

feather palm dominated mesophyll vine forest.  The area was significantly damaged by 
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Cyclone Larry but is an important habitat for cassowaries.  As such, its designation as 

‘Essential Cassowary Habitat’ is warranted and acceptable solutions to allow preservation 

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

 

 

4.1.5 Location 3.  

This area is a highly disturbed association of non-rainforest habitats comprising open 

eucalypt and secondary shrubland/closed shrubland with Hibiscus tilaceous, Lantana 

camara and Annona glabra (BAAM 2006).   Although cassowaries are known to visit this 

area, the only reliable food source is the introduced pond apple Annona glabra.  The 

implementation of a proposed weed control program at the Ella Bay Property will 

eliminate this exotic species and remove the motivation for birds to forage in this habitat.    

This location is mapped as ‘General Habitat’  (EPA 2004), but should be reclassified as 

‘Other Vegetation’. 

  

  

4.1.6 Location 4.  

The habitat of this area is currently classified as ‘Unknown’ (EPA 2004).  The vegetation 

comprises an exotic shrubland dominated by a dense infestation of pond apple Annona 

glabra and is not natural or suitable cassowary habitat.   As such, the location should be 

reclassified as ‘Other vegetation’. 

 

 

4.1.7 Location 5.  

This location is classified as ‘Rehabilitating Habitat’ (EPA 2004), and is the second of two 

highly degraded natural drainage lines that traverse the cleared area of the property.  

Although at times flowing strongly, at the time of the field survey it comprised a network 

of small pools and was primarily used for shade by numerous agile wallabies Macropus 

agilis and horses.  On one occasion Cassowary #1 was sighted moving down this drainage 

line and into Jungle Perch Creek to the north.  However, it does not currently provide much 

in the way of food resources or breeding alternatives for cassowaries as it is narrow in 

width, and much of its length comprises secondary regrowth forest with little sub-canopy. 

If allowed to return to a remnant state, however, this corridor would be likely to be 
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categorised as general cassowary habitat and as such should retain its current habitat  

status. 

 

4.1.8 Location 6.  

This area comprises disturbed notophyll to mesophyll vine forest on the foothills of the 

Seymour Range. Although severely impacted by Cyclone Larry, this habitat currently 

provides important food and water resources for cassowaries (Cassowary #1 and 

Cassowary #2) and its designation as ‘Essential Cassowary Habitat’ is therefore 

warranted.  As such, acceptable solutions to allow preservation 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 surveyed separately to obtain the information 

required to conduct an impact assessment of the threats to cassowaries associated with 

increased usage and potential upgrade of the Ella Bay Road.  The study area extended from 

the Ella Bay Property gate in the north, to the Flying Fish Point-Innisfail Road in the south 

(Figure 8). The habitat surveyed comprised the eastern footslopes and adjacent ridges of 

the Seymour Range, although access to some sections of the area was limited due to the 

highly disturbed nature of the vegetation following Cyclone Larry.  The approximate 

boundaries of the search area are shown in Figure 8.    

 

Cassowaries using the forest along the Ella Bay Road were located and identified, and their 

use of the available habitat assessed.  Road crossing points i.e., where cassowaries 

traditionally cross the road(s), were identified and described.   
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Figure 8 

Ella Bay Road Survey Area 
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5.1 RESULTS OF ELLA BAY ROAD CASSOWARY ASSESSMENT 

 

Three adult cassowaries and one chick were identified in the Ella Bay Road survey area.  

These comprised one adult female (Cassowary #4), an adult male with a nine-month old 

chick (Cassowary #5), and a young adult male (Cassowary #6).  All three adult 

cassowaries are readily separated on physical characteristics and a number of photographs 

were obtained of Cassowary #4 and Cassowary #5.  Although not photographed, 

Cassowary #6 is a very distinct individual due to its extremely small wattles.   As this area 

was not surveyed as intensely as the Ella Bay Property and cassowary use was influenced 

by the presence of nearby QPWS feeding stations, population densities have not been 

calculated.   

 

Cassowary #5, and provided access to the Ella Bay Road at a number of possible road 

crossing points.  The locations for these cassowary road crossings are shown on Figure 10 

(refer 5.1.3 Road Crossings).  A third, less-used pad was located west of the ridgeline 

running from the fish farm south to Flying Fish Point.  This ridge pad was primarily used 

by female Cassowary #4 during the survey. The combined locations of all individual 

cassowary sightings i.e., Ella Bay Property, Little Cove and Ella Bay Road are shown on 

Figure 9.   

 

Cassowary movement through the Seymour Range foothills area was primarily undertaken 

on two rough pads running parallel to the Ella Bay Road through a very thick sub-canopy 

of lianes, regrowth and tree debris.  Both pads connected with the feeding station on the 

outskirts of Flying Fish Point. These movement pads were 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 measurement (Plates 20-23) 

The following data and comments are presented for this bird: 

·  Observed on 7, 8, 10, 12, 14 November 

·  Sighted crossing at Road Crossing #2 on two occasions, Road Crossing #3 (Figure 

10) on one occasion; 

·  Regularly observed foraging along foothills and ridge opposite fish farm; 

·  Observed at a feeding station on the outskirts of Flying Fish Point on 8 November 

2006; 

·  Visibly affected by heat with loud panting and frequent rests in shady thickets.  

 

 

 
Plate 20.  Cassowary #4 was first located resting in a Calamus thicket west of Ella Bay Road, opposite the 
fish farm.  Note the panting behaviour of the bird, the sounds of which made tracking possible through the 
thick sub-canopy of lianes and debris. 
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Plate 21.  Close-up of head and casque of Cassowary #4 showing clear diagnostic characters 
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Plate 22.   Note the horizontal ventral profile of Cassowary #4, indicative of a female cassowary; and the 
large casque indicating an older bird.  The open nature of the forest at this point is evident. 

 

 

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

The following data and comments are presented for this bird: 

·  Observed on 9, 10, 11, 12, 13 November;  

·  Sighted  crossing the road at Crossing #3 on 10 November 2006 0730hrs, and  at 

Crossing #2 (Figure 10) at 1715 hrs;   

·  Observed foraging in the National Park to the west of Flying Fish Point and also 

along foothills opposite the fish farm; 

·  Observed at a QPWS feeding station on the outskirts of Flying Fish Point on 10 

November 2006  with a 9 month old chick (cyclone survivor); 

·  Chased away from feeder by Cassowary #4 on a number of occasions; 

·  Male and chick had been fed by locals post-cyclone until feeding station was 

established. 

 

 

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

 

5.2.3 Adult Male Cassowary #6   -   No photo or footprint measurement 

The following data and comments are presented for this bird: 

·  Observed briefly on 14 November in a mosaic of swamp and 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 wattles visible – on closer view the bird 

was noted as having very small wattles only a few inches long; 

·  Nick-named ‘necktie’; 

·  Locals know of this bird and have noted its lack of wattles. 
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5.3 ELLA BAY ROAD CASSOWARY CROSSING POINTS 

 

Three active cassowary road-crossing points and two likely road-crossing areas were 

identified along the Ella Bay Road.  The locations of these cassowary road crossing points 

are shown on Figure 10.  The cassowaries making use of these crossings were identified 

and the crossing points photographed and described.  A fourth road crossing point is sign-

posted immediately south of Flying Fish Point on the Innisfail to Flying Fish Point Road.  

This latter crossing point allows access to the mangroves for cassowaries and is apparently 

used on a regular basis.  It was not monitored in this survey. 

 

Figure 10 

Cassowary Road Crossing Points  6 – 14 November 200 6 
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The proposed Ella Bay Integrated Resort Development will necessitate the construction of 

a road capable of handling a significantly increased traffic flow.  Alternative locations for 

this upgraded road and appropriate road management strategies to protect crossing 

cassowaries will be addressed in Volume II of this report (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 kilometres south of the Ella Bay Property gate 

and was utilised by two adult cassowaries: adult male Cassowary #1 and adult male 

Cassowary #2.  Both these cassowaries used a vehicle track through the Little Cove 

subdivision to cross the creek via the road.  A small disused vehicle track on the southern 

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

 

 
 
Plate 27.  View of Cassowary Crossing #1 from the south.  The main crossing point area is located at the 
bend in the road and is encircled in red.  Cassowaries use a vehicle track through Little Cove subdivision on 
the north side of the creek to access this crossing point    
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Plate 28.  View of disused vehicle track at Cassowary Road Crossing Point #1.  The creek is to the right of 
the photo.  Both birds were observed using the Ella Bay Road to cross the creek and access this small track.  
 
 

Road Crossing Point #2 

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

adult male Cassowary #5 (accompanied by its chick).  The road crossing occurs along a 

section of winding road and, due to the terrain, has a number of potential road crossing 

points.  During this survey cassowaries were observed crossing west across the Ella Bay 

Road from the reserve located east of the road.  Birds were also recorded foraging along 

the foothills west of the road and depending on vegetation access, could cross the road at 

many locations.  

 

Road Crossing Point #3 

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

adult male Cassowary #5 (accompanied by its chick). The birds may cross the road in 

either direction and at any point along this section of the Ella Bay Road.  Road crossings 

were frequent during the survey due to the presence of a feeding station nearby. 
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Plate 29.  View of Cassowary Road Crossing Point #2 from the north. 

 

 

 
Plate 30.  View of Cassowary Crossing Point #3 from the north.  The 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 on environmental conditions and 

patterns of food abundance.  Thus, the total extent of any bird’s home range (i.e., that area 

used over a number of years) can only be determined by long-term field studies and are 

subject to continual change and adjustment. The short duration of this cassowary survey 

does not provide sufficient field or contextual data i.e., long-term surveys of the 

surrounding off-site habitat, to develop such home range estimates.  However, the area of 

activity for each identified cassowary based on the entire set of field data is achievable, and 

these representations are presented in Figure 11.   Although coarse, these activity polygons 

provide a base from which to identify and evaluate the potential threatening processes, and 

to assess the importance of the study area to the local cassowary population.   

 

 

7. CONCLUSION 

 

A total of six adult cassowaries and one nine-month old chick were identified in the field 

survey.  It is probable that this adult number approximates the original adult cassowary 

population that was present in the study area pre-cyclone.  Their continued presence in 

what is now significantly damaged habitat with minimal food resources, reflects both the 

species’ strong site fidelity and their ability to withstand periods of food shortage.  It is 

clear, however, that without the support of Flying Fish Point residents many of these birds 

would have succumbed to starvation post-cyclone. Although eight months have passed 

since the cyclone, the cassowaries at Flying Fish Point are still heavily dependent on the 

food provided in the local feed stations.  In addition, all birds observed in the survey 

showed considerable signs of heat stress due to the lack of a forest canopy, and much of 

their day was spent avoiding the strong sun in dense thickets of Calamus and cyclone 

debris.   
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Figure 11 

Areas of Activity Based on Field Data  6 – 14 Novem ber 2006 
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8.0 IMPACTS ON THE SOUTHERN CASSOWARY POPULATION 
 

 

8.1 INTRODUCTION 

 

The impact assessment and mitigation strategies included in this report cover the Ella Bay 

Property, the surrounding Ella Bay National Park, the Ella Bay Road and the forest 

surrounding Flying Fish Point. The study has been based on the Terms of Reference (TOR) 

provided for the environmental impact statement (Coordinator-General, 2005). 

 

 

8.2 STUDY SCOPE 

 

The terms of reference (TOR) requires that this report address “the presence of any listed 

[EPBC Act] species or community and its associated habitat.’ As such this report includes 

‘all known cassowary that inhabit or pass through the project site or adjacent, nearby 

areas’. Specifically the TOR requires that this assessment of impacts and mitigation 

strategies present: 

 

1. “Consideration of all potential impacts - direct and indirect impacts, on and off site 

– which may include but are not limited to habitat loss, fragmentation, roads and 

traffic, dogs, human interaction, disease and habitat degradation. 

 

2. An analysis of possible mitigation measures that could be used and those proposed 

to be used.” 

 

 

8.3 IMPACTS OF DEVELOPMENT OPTIONS 

 

As a basis for assessing the impact of development on the Ella Bay Property, the following 

development options have been analysed: 

 

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

Option B: The ‘no-change’ option i.e., the property remains a pastoral concern. 
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It is considered that the possibility of returning the entire property to its natural vegetated 

state is not realistic or feasible.  Therefore, it has not been included as a landuse option in 

this impact assessment. 

 

Potential impacts considered here can be separated into three 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 resort within the Ella Bay Property include: 

·  Loss of ‘essential’ and ‘general’ cassowary habitat within the development 

footprint; 

·  Loss of safe access to retained remnants of cassowary habitat  within the 

development; 

·  Interactions with people including habituation due to feeding; 

·  Interactions with domestic animals including dogs; and 

·  Collision with vehicles.  

 

Indirect impacts 

These impacts are sometimes more difficult to pin down but certainly include: 

·  a reduced carrying capacity from loss of habitat leading to pressures on 

reproductive productivity and recruitment;  

·  barriers to traditional movement corridors leading to disruption of social breeding 

systems;  

·  increased human activity and noise resulting in animals withdrawing from adjacent 

forest;  

·  increased risk of road death to cassowaries occupying adjacent or nearby habitat 

due to increased traffic flows;  

·  negative interactions between humans and cassowaries resulting from the attraction 

of cassowaries into urban areas created by the planting of domestic and native 
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fruiting trees, and the presence of standing water in backyard pools or ponds 

(cassowaries have to drink two to three times per day);  

·  disturbance from night lighting along streets and in residences;  and 

·  potential transmission of disease from domestic animals to cassowaries e.g., 

poultry, dogs, and cats. 

 

Cumulative impacts  

This causal pathway approach recognises that although individual actions may be 

insignificant by themselves, the aggregate of these effects have a significant effect.  For 

the subject site, these are considered to include:  

·  increased likelihood of further subdivision on the remaining freehold lots in the area;  

·  increased pressure on surrounding remnant vegetation and population linkages; and 

·  increased traffic flow to and from the development. 

 

 

8.3.2  Option A:  Mitigation strategies inherent in design 

The mitigation proposals listed below have been identified in discussions with the 

developers and an ecological appraisal of the Ella Bay Master Plan (Figure 12). They 

underpin and are integral to the assessment of the magnitude and significance of impacts as 

outlined in Table 4.  If these mitigation proposals are amended in any way, it may 

invalidate the impact assessment as included in Tables 4 and 5. 

 

1. All lost or compromised habitat will be compensated for by revegetation and remnant 

enhancement, with the aim of increasing the total amount of essential cassowary 

habitat above what currently exists at the site. 

2. All declared weed species currently exploited by cassowaries i.e., pond apple Annona 

glabra, will be removed from the property in a weed-control program. 

3. Approved cassowary and people-proof fencing will be erected to prevent interactions 

between the cassowary(s) and the Integrated Resort (refer to Section 9.0: Mitigation 

Strategies). 

4. All pedestrian walkways through cassowary corridors will be elevated above the 

forest floor to separate cassowaries and people, and to provide unhindered cassowary 

use of the creek and associated vegetation. 
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5. Such pedestrian walkways will be strategically located to minimise any disturbance to 

the normal behaviour of the cassowary(s). 

6. The pedestrian ‘walkovers’ may serve as a focal point for 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 grounds of the Integrated Resort. 

 

 

8.3.3 Option B:  Impacts and threatening processes 

The following impacts, both positive and negative, have been identified and used to assess 

the potential impacts of the continued management of the Ella Bay Property as a viable 

cattle-grazing property. They underpin the assessment of magnitude and significance of 

impacts as outlined in Table 5. 

 

Direct impacts  

·  Continued degradation of all remnant vegetation within the boundaries of the cattle 

grazing property due to uncontrolled access by cattle. 

·  Incremental loss of ‘Essential’ and ‘General’ cassowary habitat (sensu EPA 2004) 

within and adjoining the property due to cattle grazing and on-going farm 

management practices. 

·  Continued exploitation and dispersal of declared weed species present on the 

property by cassowaries. 

·  Continued light traffic on Ella Bay Road and road remains unsealed. 

 

 

8.3.4  Option B:  Mitigation strategies 

Grazing is the as-of-right use of this property. There are no statutory requirements for the 

landowner to revegetate or fence riparian corridors or cassowary habitat to reduce cattle 

access. While pond apple (Annona glabra) is listed as a Class 2 pest in Queensland 

(landowners are required to remove it from their land) it has not been removed and is 

unlikely to be controlled with the current property management practises. Enforcement 

action by the responsible state agency is a possible mitigation 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 potential impacts on the cassowary population 

of the two development scenarios for the Ella Bay Property, an analysis of the Significance 

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

the degree or scale of the impact) of each effect has been applied to the subject site.  The 

overall score is gained by multiplying the Significance by the Magnitude.  These terms 

may need further clarification and thus, brief definitions are given below: 

 

Significance:  Also referred to as ‘Importance’, reflects the effect of the change that may 

take place (Wood, 1995).  In this instance, the main elements used in assessing 

significance of impacts will be scientific and professional judgement, the extent of 

disturbance to the valued ecological system or species, and the level of public concern.   

 

Magnitude: Refers to the estimation of the degree, extensiveness, and scale of the 

interaction, and varies according to the extent of the action and the significance of the 

environmental effects involved (loc. cit.) 

 

While the Significance criteria are self-explanatory, an explanation is given below for the 

terms used to represent the predicted Magnitude of an affect. These are: 

 

Some change:    Denotes occasional exposure to an effect which significantly alters normal 

cassowary behaviour, and which results in a persistent low risk to individual birds or the 

population.  

 

Moderate change:   Denotes regular exposure to an effect that results in a moderate risk to 

individual birds or the population.  

 

Large change:   Denotes a constant exposure to an effect which places an individual 

cassowary or the population to high to extreme risk on a daily basis.  

 

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

empirical, but instead are based on professional judgements built on approximately twenty 
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years research experience of cassowaries in north Queensland.  The guideline criteria are 

given in Table 3.   

 

The results of the impact assessment analysis for the Ella Bay Integrated Resort Master 

Plan development option are presented in Table 4, with the results of the continuing 

pastoral landuse option presented in Table 5.  Those impacts considered extreme i.e., 

scores from -24 to -48, are shaded in pink, while those that have a significant negative 

impact i.e., scores greater than ten, are shaded in light yellow.  A comparison of the 

potential impacts of the two options is given in Table 6. 

 

 

Table 3 

Guideline Criteria 

 

 

Significance  

 

Magnitude 

 

No perceived negative impact     0 

Impact on individual bird within subject site  -2 

Impact on study area cassowary population  -4 

Impact on Seymour Range cassowary population -6 

Impact on the Wet Tropics cassowary population -8 

 

No perceived change       0 

Some change        2 

Moderate change       4 

Large change        6 
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Table 4 

Impact Assessment for Option A: Ella Bay Integrated  Resort project  

 

1 Subsequent risk of relocation and disruption to local social breeding systems. 
2 Magnitude x Significance 

Development Impacts Significance Magnitude 
Overall 
Score2 

(Max  = -48) 

% of 
Maximum 

Impact 

Habitat loss on site 0 0 0 0 

Habitat degradation (edge effect) and 
encroachment (e.g., off-property  pathways and 
picnic spots) 

-2 2 -4 8.3 

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 humans1 -4 4 -16 33.3 

Hand-feeding issues1 -4 6 -24 50.0 

Disease -4 4 -16 33.3 

Usage of adjoining forest by people 
(disturbance & interactions) 

-4 4 -16 33.3 

Domestic fruit trees and water sources -2 2 -4 8.3 

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 
(e.g., Phytopthora) 

-2 2 -4 8.3 

Reduced population carrying capacity (K) 0 0 0 0 

Reduced productivity and recruitment 0 0 0 0 

Impact on  adjoining WHA National Parks 
(weed invasion) 

-2 2 -4 8.3 

Total Effect    -200 416.5 

Maximum Possible Total Effect   -816 1700 

Change as Percentage of Maximum   -24.5 24.5 
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8.4.1 Option A: Integrated Resort 

Although all Overall Scores less than -8 (n = 8 of 17 identified impacts) indicate a 

considerable negative impact on cassowaries, those scores from -24 to -48 (n = 4) represent 

impacts judged to have “extreme” impacts on the viability of the cassowary population of 

the Ella Bay Property, and that of the Seymour Range cassowary population. These effects 

include road death (75%), increased traffic flows (75%), hand-feeding (50%), and dog 

attack (50%). 

 

Other issues resulting from Option A that potentially impact on cassowaries at the Ella Bay 

Property result from an increase in long-term human activity of the area, and the problems 

associated with cassowary and human interactions.  These include negative interactions 

with humans (33.3%); the potential for an increased use of the adjoining forests by 

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

 

 

8.4.2 Option B: Continued pastoral activities  

Although all Overall Scores less than -8 (n = 6 of 17 identified effects) indicate a 

considerable negative impact on cassowaries, those scores from -24 to -48 (n = 4) represent 

impacts judged to have “extreme” impacts on the viability of the cassowary population of 

the Ella Bay Property, and that of the Seymour Range cassowary population. These effects 

include habitat loss (75%); habitat degradation (75%); a potential reduction of adjacent 

World Heritage Area values (75%); and a reduced productivity and recruitment (50%). 

 

The major issues resulting from Option B that potentially affect cassowaries at the Ella 

Bay Property result from the permanent decrease in cassowary habitat area and quality 

both on and adjoining the Ella Bay Property.  Cattle grazing and agricultural management 

practices will continue to degrade the remnant vegetation along drainage lines and the 

foreshore.  Similarly, the 300 metre-wide vegetated buffers of essential cassowary habitat 

(sensu EPA 2004) adjoining the Ella Bay National Park on the northern and western 

boundaries of the property, are at considerable risk of attenuation or removal.  The 

ecological values of the adjacent World Heritage Area, therefore, may be significantly 

reduced by the concomitant influences of degrading habitat, edge effect and weed invasion.   
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Table 5 

Impact Assessment for Option B: Continued pastoral landuse 
 

 
1 Subsequent risk of relocation and disruption to local social breeding systems. 
2 Magnitude x Significance 

Development Impacts Significance Magnitude 
Overall 
Score 2 

(Max  = -48) 

% of 
Maximum 

Impact 

Habitat loss on site -6 6 -36 75.0 

Habitat degradation (edge effect) and 
encroachment  

-6 6 -36 75.0 

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 2 -4 8.3 

Negative interactions with humans1 0 0 0 0 

Hand-feeding issues1 0 0 0 0 

Disease -2 2 -4 8.3 

Usage of adjoining forest by people 
(disturbance & interactions) 0 0 0 0 

Domestic fruit trees and water sources -2 2 -4 8.3 

Increased noise and activity 0 0 0 0 

Night lighting adjoining forest area 0 0 0 0 

Invasion of pathogens affecting habitat 
quality (e.g., Phytopthora) 

-2 2 -4 8.3 

Reduced population carrying capacity 
(K) 

-2 6 -12 25.0 

Reduced productivity and recruitment -4 6 -24 50.0 

Impact on  adjoining WHA National 
Parks 

-6 6 -36 75.0 

Total Effect    -188 391.6 

Maximum Possible Total Effect   -816 1700 

Change as Percentage of Maximum   -23.0 23.0 
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Figure 13 
 

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

Table 6 presents the comparative impacts resulting from the impact assessment analysis for 

two landuse options, ‘OPTION A’ the Integrated Resort, and ‘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 potential for impact is more or less identical 

between the two activities i.e., 24.5% (Option A) compared to 23.0%  (Option B).  

However, the nature of the specific impacts influencing the total outcomes differs 

markedly.  Figure 13 illustrates the magnitude of each identified impact for each option.  It 

can be seen that the major impacts associated with ‘Option A’, the integrated resort, relate 

to the threats posed by the increased traffic flow along Ella Bay Road, and people and 

wildlife management issues associated with a permanent human population using the Ella 

Bay Property.   

 
In contrast, the major impacts associated with ‘Option B’, (continued pastoral landuse) 

involve the permanent loss or degradation of cassowary habitat within the site, and the 

potential devaluing of World Heritage Area values resulting from habitat degradation, edge 

effects, and the spread of declared weeds into the adjoining Ella Bay National Park.   

 

In the case of ‘Option A’ (Integrated Resort), there are a number of possible mitigation 

strategies in addition to those which have been identified in the Master Plan (see 8.3.2)  
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that can be applied to reduce the impacts identified in Table 4.  The primary objective of 

these mitigation strategies should be to maintain or preferably reduce impacts in the area of 

road risk and human/wildlife management to that approximating those for the existing 

pastoral landuse.   

 

Unfortunately, the impacts resulting from the continued use of the Ella Bay Property as a 

pastoral property are not as easily addressed (Table 5).  As freehold ownership includes an 

‘as of right’ entitlement to agricultural activities within the property, there are few, if any, 

mitigation strategies that are assured of being enacted outside the requirement for 

controlling pond apple.  For example, there is no statutory obligation on the landowner to 

fence off the drainage lines or the remnant vegetation to prevent ongoing habitat 

degradation.  In addition, while a permit is required to undertake further vegetation 

clearing, there is no obligation on the landowner to revegetate 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 strategies at the Ella Bay Property is to 

facilitate the continuation of normal cassowary behaviour while minimising the possibility 

of adverse contact between cassowaries and humans.  In the context of this impact 

assessment, ‘contact’ includes injury or death of cassowaries from collision with vehicles, 

and dog attack.  As such, an approved cassowary management plan will need to be 

developed for the Ella Bay Property and the road connecting it with the Flying Fish Point 

township.  This management plan should present the specific locations and types of 

mitigation to be used in detail, and include a long-term monitoring component.  Those 

specific strategies that comprise the cassowary management plan are dependant on the 

final design of the Master Plan and the location and form of the Ella Bay Road upgrade, 

but should include the following elements: 
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9.1.1 Rehabilitating and augmenting cassowary habitat so there is no net loss 

The distribution of cassowary habitat in the Wet Tropics bioregion was mapped by the 

Environmental Protection Agency (EPA) in 2004.  The habitat types used by EPA for 

categorising cassowary habitat in this mapping project are summarised in Volume I, with 

full descriptions presented in Appendix A.  The EPA habitat types, in order of their relative 

importance to cassowaries, are listed below: 

1. Essential habitat; 

2. General habitat; 

3. Rehabilitating habitat; 

4. Other vegetation;  

5. Unknown; 

6. Cleared; 

7. Cultivated. 

 

As indicated in the Ella Bay vegetation survey results (3D - BAAM 2006), the Ella Bay 

Property contains vegetation mapped as ‘Essential Habitat’, ‘General Habitat’, and 

‘Rehabilitating Habitat’ for the endangered southern cassowary Casuarius casuarius 

johnsonii (EPA 2004). The recognised cassowary habitat types are shown in Section 4.1 

Figure 7 of Volume I (Cassowary Survey), reproduced here as Box 2 for ease of reference.  

A summary of the relative values to the species of each numbered location is presented 

here along with possible mitigation strategies for each identified location.   

 
Location 1a    

The vegetation along this narrow riparian strip is wind-disturbed and the stream banks are 

steep for much of the western half.  The remaining vegetation in the eastern section of the 

stream is degraded mesophyll vine forest with infestations of pond apple Annona glabra 

and giant bramble Rubus alceifolius.  The cassowary survey concluded that the resident 

adult male cassowary (Cassowary #1) made regular use of this riparian corridor, ostensibly 

to access the infestations of pond apple present within the lower sections of the stream and 

along the foreshore vegetation.  Although this non-native food source will be removed in 

any future weed control program for the site, the corridor contains numerous potential 

cassowary food trees, the most common being blue quandong Elaeocarpus angustifolius. It 

also allows an alternative access route for cassowaries to forage in the feather palm 

dominated mesophyll forest to the north of the property. 
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Given the significance of this corridor to the local cassowary population, it will be 

necessary to ensure cassowaries have safe access to the area.  In addition, the inclusion and 

revegetation of an additional movement corridor, shown as (B) on Figure 14, will facilitate 

cassowary movement into the Ella Bay Swamp, to the north of the Ella Bay Property.  The 

structure and placement of the corridor is discussed further in Section 9.1.2, with its 

location and additional revegetation requirements shown 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 comprises Melaleuca dominated open forest/woodland, degraded in places by 

cattle grazing and weed infestations.  It is considered that it holds little in the way of 

ecological benefits for cassowaries while potentially allowing adverse interactions between 
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birds and visitors.  As such, it is recommended that this area be closed off to cassowaries.  

Any cassowary habitat lost as a result should be compensated for by the inclusion and 

revegetation of a cassowary movement corridor linking the main east-west corridor to the 

Ella Bay Swamp forest block to the north of the Ella Bay Property (‘B’ on Figure 14).  

 

Location 2a 

This area currently provides habitat for two adult cassowaries (Cassowary #1 and 

Cassowary #3), and acts as an important buffer for the Ella Bay Swamp, listed as an 

‘ Important Wetland in Australia (WTMA 2005)’.  Acceptable solutions to allow the 

preservation of the essential cassowary habitat in this area include cassowary-proof 

fencing, a restriction on use by residents and visitors to the resort, and a strict dog control 

program.   

 

Location 2b 

The management of this area is as recommended for Location 2a. 

 

Location 3  

This location contains no worthwhile habitat for cassowaries, being comprised of 

shrubland dominated by exotic and declared weed species.  Weed control programs will 

remove these weeds, thus making it unattractive to cassowaries. As such, it is 

recommended that the area be closed off to cassowaries. 

 

Location 4  

This area comprises an exotic shrubland dominated by infestations of pond apple Annona 

glabra and is not natural or suitable cassowary habitat.   In addition, as this non-native 

food source will be removed in any future weed control for the site, it is recommended that 

the area be closed off to cassowaries. 

 

Location 5  

This north-south drainage line does not currently provide much in the way of food 

resources for cassowaries, and for much of its length comprises secondary regrowth forest 

with little sub-canopy.  If allowed to return to a remnant state, however, the corridor would 

be categorised as general cassowary habitat, and as such should retain its current habitat 

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

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

 

Given the potential significance of this corridor to the local cassowary population, it will 

be necessary to ensure cassowaries have safe use of the site.  The structure and placement 

of this corridor is discussed further below, with its location shown on Figure 14. 

 

Location 6  

The management of this area is as recommended for Locations 2a and 2b. 

 
 
 
9.1.2 Retaining and creating connecting corridors of vegetation through the site 
 
In the fauna assessment of the Ella Bay Property (BAAM 2006), it was recommended that 

a buffer zone of at least 50 metres be established and revegetated either side of the existing 

drainage lines to protect the habitat of the threatened mist frog Litoria rheocola.  This 100 

metre-wide corridor, in addition to the requirement for the construction of appropriate 

cassowary-proof fences lining the movement corridors, is considered an adequate 

minimum width for cassowaries.    

 

Figure 14 shows the major cassowary movement corridors within the Ella Bay Property 

superimposed onto the Resort Master Plan.  The location and extent of the cassowary-proof 

fences, the approximate locations of the Ring Road crossing points over the cassowary 

corridors, and the additional north corridor component (‘B’ on Figure 14), are also 

illustrated.  The main east-west corridor does not allow cassowary access to that part of the 

foreshore represented by Locations 1b, 3 and 4 (Box 2), for reasons presented in Section 

9.1.1. Any cassowary habitat lost by doing so, however, should be compensated for by 

increasing the revegetation planned to take place in the new northern corridor ‘B’ and 

throughout the remainder of the site, or be the subject of an ‘offset’  i.e., either the gifting 

to the protected estate of an agreed part of the subject site or the purchase and donation to 

the protected estate of alternative compensatory habitat elsewhere.   
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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 entire integrated resort along the existing 

vegetation line and extend into selected areas of revegetation where appropriate. The fence 

should be at least 1.8 metres in height to guarantee the exclusion of cassowaries and be 

constructed of natural material e.g., tea-tree or similar, on a backing structure of 50mm 

diamond-shape chain mesh fencing.  The fence should be densely screened with plants so 

that birds cannot run into it by accident, or be attracted by people or food resources.  Such 

a fence serves a dual purpose: separating birds from humans, while protecting and 

enhancing the adjoining cassowary habitat, in this instance the Ella Bay National 

Park.  There should be a gap between the lower section of the fence and the ground of 

approximately 100 mm, to allow the passage of small mammals and reptiles, but yet not 

large enough to give access to small cassowary chicks.   

 

 

9.1.4 Walking trails 

No walking trails should be located outside the cassowary-proof fence surrounding the 

development. All ground level walking trails and pedestrian paths inside the development 

should be located outside the cassowary movement corridors, or if located within the 

corridor, be raised approximately 2.5 metres above ground level to prevent interactions 

between cassowaries and people.   

 

 

9.1.5 Roads 

Road over-passes should be constructed on the ‘Ring Road’ to cross above sections of the 

cassowary corridors, or existing gullies and creeks.  These over-passes are essential to 

facilitate the unhindered movement of cassowary and other fauna. 

 

All roads within the resort should also be constructed following the QDMR guidelines 

referenced in Section 9.3.3.  Where necessary, traffic calming devices should be located on 

the roads within the resort.  An example of speed humps developed for the Daintree 

lowlands is shown in Figure 15 to illustrate one possible 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 implemented and monitored, as dogs attack and 

kill many cassowaries every year.  It is recommended that the feasibility of Pet Fence 

Transmitters be evaluated for domestic pets within the development. 

 

 

9.1.7 Landscaping 

The planting of accessible native or domestic fruiting trees within the resort precincts 

should be restricted. Any planting of cassowary food trees within the development may 

attract cassowaries into the resort, with the accompanying risk of injury to both humans 

and birds.  This strategy will also avoid issues with flying foxes concentrating within the 

resort.  

 

 

9.1.8 Water sources 

Apart from existing natural streams, no standing water e.g., ponds or fountains should be 

accessible to cassowaries in or around the development. Cassowaries have to drink a 
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number of times per day and it is probable that in many 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 weed control to remove declared weeds, 

plus a garden-escapee education program for residents and resort management. 

 

 

9.1.10 Lighting 

To reduce the possibility of disturbance to cassowaries and other fauna using the adjoining 

areas, all external lighting within the development should be directed away from the 

surrounding rainforest vegetation.  

 

 

9.1.11 Education programs 

A Queensland Parks and Wildlife Service (QPWS) education program on the risks 

associated with hand feeding of cassowaries should be initiated.  Human behaviour is not 

predictable in hand feeding situations, and naiveté of most people with wild animals will 

eventually promote an attack.  Cassowaries can also ‘bully’ non-food items from adults 

and children if they are attracted to them e.g., toys, keys, jewellery, pens.  This non-natural 

feeding behaviour can result in illness and death for the cassowary and possible trauma for 

humans who are confronted. In addition, experience has shown that people often feed 

harmful products to wild animals (e.g., in zoo situations), 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 Road is described elsewhere in detail (3D: 

BAAM 2006b).  This road connects the Ella Bay Property to Flying Fish Point, 

approximately 3.5 kilometres to the south.  It is currently unsealed and for up to one 

kilometre of its length is cut into a steep and rocky coastal headland (Heath Point).  To the 

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

farm’).  The entire length of the Ella Bay Road was surveyed for cassowaries from 6 to 14 

November 2006 (Volume I of this report).   The EPA cassowary habitat types adjoining the 

Ella Bay Road and Flying Fish Point are shown on Figure 16.  The approximate locations 

for the cassowary road crossing points are also identified, 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 alignment options are considered for their potential 

effect on cassowaries. This assessment does not include any other environmental 

considerations e.g., vegetation, geology, and coastal management issues. The approximate 

locations of the road options are shown below on Figure 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 the three possible road alignments.  Currently 

there are two adult cassowaries and a chick that regularly cross the Ella Bay Road between 

Flying Fish Point and the fish farm to exploit the vegetation within the Reserve.  This 

places them at risk of collision with vehicles, and that 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 Reserve without having to cross the upgraded 

Ella Bay Road.  In addition, it enables the Reserve to be incorporated into or managed with 

the adjoining National Park.  However, there is still the possibility that birds may occur on 

the road near the fish farm.  As such, there would be a need to incorporate a cassowary-

proof fence along the new road if this option were adopted.  Although not the preferred 

option, this placement significantly reduces the risk of road death for cassowaries.  

 

 

9.2.4 Option 3 – Coastal alignment 

This road placement is the preferred option in that it provides maximum protection for the 

resident cassowaries.  The boundary fences of the fish farm could be extended to meet the 

new road, leaving only a small length of cassowary-proof fencing to ensure that 

cassowaries are not able to access the road at these points.  As with Option 2, this road 

alignment enables the Reserve to be incorporated into or managed with the adjoining 

National Park.    

 

 

9.3 MITIGATION STRATEGIES FOR THE ELLA BAY ROAD CROSSINGS 

 

9.3.1 Road management plan 

A road management plan for known and likely cassowary crossing points on the Ella Bay 

Road should be developed and implemented.   The points currently used by cassowaries to 

cross the Ella Bay Road have been identified and mapped; however, the exact placement of 

traffic calming points will be dependent on the final location and form of any road 

upgrade.  An example of a Mission Beach road crossing indicating possible traffic calming 
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suitable for use on the Ella Bay Road is illustrated in Figure 18, with generic 

measurements detailed in Appendix B (Moore 1998, 1999). This crossing has been 

designed to comply with Queensland Department of Main Roads standards. 

 

 

Figure 18 
 

Illustration of Standard Cassowary Road Crossing De sign 
 

 
 
 

 

9.3.2  ‘Wildlife Protection System’ (WPS).   

Another wildlife collision prevention strategy that may be suitable for the Ella Bay Road 

cassowary road crossings is a ‘Wildlife Protection System’ (WPS).  This technology has 

been used extensively in Canada and is designed to alert approaching drivers with ‘real 

time’ information of the presence of wildlife on the road.  The WPS uses infrared cameras 

to detect the presence of wildlife on or near the roadway.  When the cameras detect 
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wildlife, flashing lights at both ends of the road segment are triggered, thus allowing 

drivers to reduce speed and anticipate wildlife on the road. 

 

 

9.3.3 Ella Bay Road upgrade 

All upgrade works should be undertaken with reference to the best practice guidelines as 

presented in “Queensland Department of Main Roads: Roads in the Wet Tropics: Planning, 

Design, Construction, Maintenance and Operation Best Practice Manual (2000)”. 
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10. CASSOWARY POPULATION VIABILITY ANALYSIS (PVA)  

 

10.1 BACKGROUND TO PVA 

 

Population viability analysis (PVA) is the quantitative evaluation of all known factors and 

their interactions that act on populations and contribute to their risks of short and long-term 

decline or extinction (Boyce 1992). In PVA, extinction vulnerabilities of small populations 

(generally <500 individuals) are estimated using computer simulation modelling (Clark et 

al 1991; Lindenmayer et al 1993).  The ready availability of generic computer packages 

for running PVA has increased its use and subsequent application in conservation planning 

and endangered species management over the past decade.   

 

PVA requires a sophisticated understanding of the biology of the species in question e.g., 

an extensive knowledge of its population dynamics, genetics, and spatial and temporal 

dimensions of population change (Noon et al 1999). As software programs become more 

accessible e.g., VORTEX, RAMAS, ALEX, etc., this basic biological knowledge is a 

prerequisite for conducting a PVA.   

 

 

10.1.1  Underlying principles of PVA 

PVA uses simulation to assess the viability of a population (Possingham 1999).  It began as 

an attempt to answer the question of how large must a population be for it to have a 

reasonable chance of survival (usually defined as 95%) for a reasonably long period of 

time (usually taken as 100 years - Soule 1993). However, it is unlikely that any modelling 

effort by itself can determine why a population is declining or why it has declined in the 

past (Caughley and Gunn 1994).  The predictions made from PVA models should be 

considered, therefore, to be projections about what would be most likely to happen to the 

population if  various hypotheses about the status of the population and threats were true 

(Miller and Lacy 1999).   For population modelling to be successful in evaluating options 

for the management of threatened species therefore, it must be part of a larger process that 

incorporates other approaches, including the study of natural history, field observations 

and experiments, analysis of historical and current data, and long-term monitoring  

(Akcakaya et al 1999). 
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It is important to accept that the concepts of population extinction and loss of genetic 

diversity are based on probabilities rather than certainties. Thus the PVA results can only 

provide us with information on the probability of extinction given certain assumptions 

about the biology and status of the population.  PVA does not predict the fate of a species - 

it is a probabilistic rather than a predictive tool which focuses on the factors most likely to 

limit the persistence of a species over time (Noon et al 1999). As a result, we are really not 

able to predict or guarantee exactly what will happen to these populations with any 

certainty (Shaffer 1987).  It is unlikely therefore, that we will be able to create 

conservation strategies that will ensure the survival of any threatened population. A 

properly conducted PVA, however, should provide the information required to devise and 

implement management strategies that will decrease the likelihood of decline and 

extinction of a population over a given period of time (Soule 1986).   

 

 

10.1.2  Opportunities for the use of PVA in conservation management 

It is generally accepted that PVA is a useful tool provided adequate data exist and the 

models and assumptions are transparent and carefully assessed.  It can also contribute 

significantly to an understanding of the population biology of a species, thus identifying 

any knowledge gaps in its life history (Keedwell 2004).  For most species it is best suited 

for projecting population trends 10–50 years into the future to compare different 

management scenarios, but is less useful for predicting absolute measures of survival, such 

as probabilities of extinction.  Moreover, the results of PVA are often used in the context 

of adaptive management i.e., to develop and estimate the relative risks of conservation 

strategies and inform decision and policy making for both endangered and non-endangered 

species (Clark et al 1991; Lindenmayer et al 1993; Boyce 1997; Rolls and Taylor 1997; 

Shaffer 1997).  

 

 

10.1.3  Constraints and shortcomings of PVA 

Although numerous studies have demonstrated that PVA can contribute significantly to 

conservation policy and the management of rare species (e.g., Clark et al 1991; Lacy 1993; 

Lindenmayer et al 1993; Possingham 1994; Ruggiero et al 1994), it can be easily used 

incorrectly, potentially to the detriment of the species being modelled (Keedwell 2004).  

Limitations of PVA include the difficulty of validating stochastic models, the frequent 
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neglect of environmental trends and periodic fluctuations, the omission of risks that are 

hard to estimate, and the fact that alternative model structures often result in different 

predicted effects of management regimes (Caughley and Gunn 1996; Taylor 1995; 

Beissinger and Westphal 1998; Ludwig 1999).    

 

Moreover, some studies have concluded that predictions of future population sizes and 

quasi-extinction events can only be accurate if the data used adequately captures the 

distribution of population growth rates (Coulson et al 2001).  The recognised limitations 

and pitfalls in the use of PVA are considerably exacerbated for endangered species if the 

quantitative models used are built on poor demographic data (Lindenmayer et al 1993; 

Beissinger and Westphal 1998).   Unfortunately, accurate population data are usually 

difficult to obtain for rare species. While a PVA can be tailored to suit the data available, 

often the parameters and structures of such models result in large uncertainties (Akcakaya 

1999). Analytically comprehensive analyses of population trends and persistence 

probabilities require extensive ecological data (Beissinger and Westphal 1998), and any 

PVA will only be as good as the data on which it is based.   

 

The amount of information required for an effective PVA is considerable, however, and in 

practice data are often not available for many important variables, particularly 

demographic variables such as population size, age structure, sex ratio, life history traits, 

habitat quality and availability (Reed et al 1998).  It usually transpires therefore, that in the 

process of synthesising current information about a species, inadequacies in knowledge are 

often highlighted.   

 

 

10.1.4  Scope of a PVA for the ‘local’ cassowary population at Ella Bay 

Any scientific inquiry starts with a question, and population viability analysis is no 

exception.  In the Terms of Reference for an Environmental Impact Statement for the EIS 

of Ella Bay Integrated Resort Project the following requirement is stated: 

 

·  ‘PVA at the local population level. This should include a clear indication of the 

sources and reliability of the relevant life history parameters used. Where possible, 

the parameters should include data that has been researched from the local 

population. It should include a discussion of the limitations of the results.’ 
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The inherent question to be answered in such a PVA is whether the  ‘local’ cassowary 

population is threatened by the resort project, and if so, why and how.  To answer this it is 

necessary to first determine what is actually meant by the term ‘local population level’.   

As PVA deals with populations of animals or plants, it is not valid to subject only those 

birds identified in and surrounding the Ella Bay Property to a PVA, as they interact with 

and are influenced by the remainder of the Seymour Range cassowary population.  Indeed, 

it is crucial to have a sense of spatial and temporal relationship between cassowaries, their 

habitat, and demographic factors and risks. As such, Figure 19  presents that area (located 

within the red square), considered to represent the local cassowary population potentially 

influenced by any adverse impacts resulting from the Ella Bay Integrated Resort Project.   

 

It can be seen on Figure 19 that there are two discrete subpopulations in this area, the 

Seymour Range and Mount Arthur cassowaries, and the Graham Range cassowaries, both 

tenuously connected by a narrow vegetated ridge and separated by the Bramston Beach 

Road.  Given the location and scale of potential impacts as identified in Volume II of the 

cassowary assessment (Impacts and Mitigation), it is considered that the Seymour Range 

population is representative of the ‘local’ cassowary population.  As there have been only 

two recent surveys conducted in the southern section of the Seymour Range i.e., ca 20 km2 

(Moore 2006 c & d), it will be necessary to estimate many of the model parameters using 

data from previous field studies at Mission Beach (Moore 1998 – 2007).   

 

The type of parameters that need to be estimated will depend on the model structure, and 

the type of data available from the two Seymour Range surveys.  If a parameter is not 

known or uncertain, then a range of numbers can be used for that parameter instead of a 

single number. This necessitates that the model must be run many times, with different 

combinations of the low and high values of each parameter to make sure that all 

uncertainty in parameter values is accounted for. This statistical approach provides a way 

to measure the sensitivity of results to each parameter. 
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Figure 19 

PVA study area 

 

 
 
 
 
 
 

NOTE 

Box 3 below presents a preliminary structure for the remainder of the population viability 

analysis for the cassowaries of Ella Bay and Seymour Range.  This PVA study is yet to be 

commissioned. 
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BOX 3 
 

DRAFT PVA  REPORT STRUCTURE 
 
 

10.0 CASSOWARY POPULATION VIABILITY ANALYSIS (PVA)  

10.2 POPULATION VIABILITY ANALYSIS PACKAGE 

10.3 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 

10.4 SENSITIVITY ANALYSES 

10.5 POPULATION SIMULATIONS 

·  Baseline models (with and without inbreeding) 

·  Adult mortality assessment 

·  Effect of immigration on persistence probabilities 

·  Effect of Integrated Resort Project on persistence probabilities 

·  Effect of continuing Pastoral Activities on persistence probabilities 

11. PVA  RESULTS 

·  Present simulation results from 10.5 

12. DISCUSSION 

·  Analysis and interpretation of PVA Results from Chapter 11. 

13.  CONCLUSION 

·  Assessment of population viability analyses for all population simulations. 
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APPENDIX A 
 

CASSOWARY HABITAT TYPES - ENVIRONMENTAL PROTECTION AGENCY  

(EPA) 2004 

 

Essential1 habitat: 

Regional ecosystems where there is an accurate and verified2 record of a cassowary and is 

known3 be preferentially used by cassowaries for breeding, feeding and general activity. 

That is: 

·  Known to be used by cassowaries for breeding, either for nesting or by males with 

chicks with striped plumage or; 

·  Known to contain food resources that are used by cassowaries or; 

·  Known to be used by cassowaries, though it is unknown exactly whether this is for 

foraging and feeding, breeding, territorial movements, dispersal or some other 

aspect of its life history. 

 

General4 habitat: 

Regional ecosystems where there is an accurate and verified record of a cassowary, but is 

not known to be preferentially used as habitat. That is: 

·  General habitat sometimes provides linking habitat that 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 cassowaries infrequently never during 

times of food shortage elsewhere or; 

·  There is insufficient information known to determine if cassowaries regional 

ecosystem. 

 

Rehabilitating habitat: 

Non-remnant5 regional ecosystems that consist of rehabilitating and regrowing vegetation 

that provide shelter and supplementary feeding and breeding resources. If allowed to return 

to a remnant state, these regional ecosystems would be likely to be categorised as either 

essential or general cassowary habitat, depending on how it satisfies the definition criteria. 

This includes regional ecosystems where there have been previous accurate and verified 
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records, prior to disturbance. Rehabilitating habitat sometimes provides linking habitat that 

cassowaries use to traverse between regional ecosystems of essential habitat. 

 

Unknown: 

Mapped vegetation polygons where the regional ecosystem type is unknown at present. 

Once assigned a regional ecosystem, these units will be classified as one of the other 

cassowary habitat categories listed here. Until this is completed, a cassowary habitat 

category cannot be ascertained. 

 

Cleared: 

Regional ecosystems cleared of native vegetation, and therefore not considered cassowary 

habitat. Cleared habitat sometimes provides linking habitat that cassowaries use to traverse 

between regional ecosystems of essential habitat. 

 

Cultivated: 

Regional ecosystems representing agricultural and forestry plantations. Cultivated habitat 

sometimes provides linking habitat that cassowaries use to traverse between regional 

ecosystems of essential habitat. 

 

Other vegetation: 

Remnant regional ecosystems that are either too small or too distant to satisfy the patch 

analysis rules, or are considered geographically and climatically unsuitable, despite being 

essential or general cassowary habitat types. 

 
Notes 
 
1   Essential habitat is defined as that necessary for the persistence of cassowary populations in perpetuity. 
 
2  Accurate and verified means there is a record of cassowary from a reputable organisation or individual that 
could be contacted and double-checked (see Appendix 1 for list), the record was obtained after 1980 and the 
record had a positional accuracy of at least 1km.  
 
3  Known means that the regional ecosystem has been reported in reputable research, scientific literature or via 
personal communication from cassowary experts as being significant habitat for cassowary for foraging, 
feeding, breeding or some other aspect of its life history.  
 
4  General habitat is defined as that occasionally used by cassowaries, but not considered essential for the 
persistence of cassowary populations in perpetuity.  
 
5 Non-remnant means all vegetation that fails to meet the structural and/or floristic characteristics of remnant 
regional ecosystems in the Vegetation Management Act 1999. This 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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