
9.  Region 3 – Lower North East New South Wales  
 

9.1.  Description 
The Lower North East New South Wales  region (LNE NSW) covers approximately  
5,333,000 ha of land between latitudes 31o in the north and 33o30’ in the south and 
longitudes 153 o in the east and 151 o in the west.  The region is bounded in the north 
by an arbitrary boundary with the UNE NSW region and in the south by the 
Hawkesbury River.  The Tasman Sea forms the eastern boundary and the western 
boundary is formed by the extent of the Nandewar IBRA Bioregion in the north 
(Thackway and Cresswell 1995), and the extent of the Forest Ecosystem and Wollemi 
National Park vegetation maps in the south (Bell 1998, NPWS 1999). The majority of 
the region falls within the Hunter-Central Rivers CMA.  The Northern Rivers and 
Namoi CMAs are located in the far northern portion of the region and the 
Hawkesbury-Nepean in the far south.  Four IBRA bioregions are found within the 
LNE NSW region.  North of the Hunter River, running from east to west are the NSW 
North Coast, the New England Tablelands and the Nandewar Bioregions.  South of 
the Hunter River, the region falls within the Sydney Basin Bioregion.   
 
The broad floodplain of the Hunter River forms a natural division in the region that 
marks a transition zone between subtropical influences of the north and the cooler, 
less fertile conditions of the south. North of the Hunter Valley, a sequence of 
landforms run parallel to the coastline commencing with frontal dunes which give 
way to coastal lowlands and pla ins of various widths.  Low foothills and ranges lead 
to the steep, heavily bisected escarpment where deep granite gorges have been cut by 
east running streams.  Areas of basalt origin are less rugged except around centres of 
volcanic eruption such as Barrington Tops where high peaks are formed. The stepped 
plateau of the tablelands contains hills and plains on Permian sedimentary rocks at 
elevations between 600 and 1500m. The escarpment and tablelands separate eastern-
facing coastal areas from western-facing undulating hills and valleys, largely on 
sedimentary rock. Shallow stony soils occur on ridges in this western part of the 
region and loams or clays of medium to high fertility characterise interspersed alluvial 
valleys. The western end of the Hunter River floodplain grades into a low divide 
rather than the steep escarpments found elsewhere in region.  To the south of the 
floodplain lie elevated sandstone plateaux and valleys characteristic of the Sydney 
Basin IBRA Bioregion.  Alluvial valleys intersperse with the narrow gullies and 
ridges that create the rugged topography of the sandstone escarpment.   
 
The climate of the LNE NSW region varies and ranges from subtropical in coastal 
areas in the north to cool temperate at high altitudes on the tablelands. In general, 
coastal areas north from the Hunter River experience warm humid summers and mild 
winters.  Annual rainfall exceeds 1200 mm in some areas.  Rainfall peaks in summer 
and autumn in coastal lowlands in the north and is distributed uniformly across 
seasons in the south. The tablelands experience warm summers and cold winters. 
Rainfall decreases and summer temperatures increase from east to west, although this 
trend is moderated by altitude.   
 
The coastal lowlands in the region are increasingly dominated by an expanding urban 
environment. Areas of rapid expansion occur on the central coast, to the north of 
Sydney and around Newcastle. Rapid growth in coastal population centres further 
north, such as Port Macquarie, is in keeping with trends elsewhere in south eastern 



Australia.  Clearing for agriculture and urban development has removed approximately 
40% of the native vegetation in the region (Figure 9.1.).  The vegetation types most 
impacted by agriculture occur on soils of moderate to high fertility on undulating land 
and alluvial plains. Types on coastal lowlands which were historically marginal for 
agriculture are increasingly impacted by urban development.  
 
Approximately 20% of the land area of the LNE NSW region is held in conservation 
reserves.  Reserves have been established across large areas of the sandstone plateaux 
in the south of the region and are interspersed across steep, remote areas of the 
escarpment.  Several smaller reserves occur on coastal heath and swamp.  Levels of 
reservation are low on the tablelands, western slopes and on alluvial floodplains along 
the coast.  A further 8% of the land area is within the NSW State Forest estate. Two 
World Heritage Areas occur in the region. Portions of the Werrikimbe, Oxley Wild 
Rivers and Barrington Tops National Parks have been inscribed into the Australia 
Gondwana Rainforest World Heritage Area and Yengo and Wollemi Nationals Parks 
form part of the Greater Blue Mountains World Heritage Area. 
 
The locations of forty-seven camps used by Grey-headed flying foxes have been 
documented in the region (Figure 9.1.).  The majority occur at altitudes below 200 m 
along the coastal lowlands and ranges.  However, this pattern is likely to reflect bias in 
survey effort to some extent and further camp locations will be documented in coming 
years, particularly camps in inland areas.  Three continuously occupied camps are 
present in the region, Wingham Brush, Kooloonbung Ck. (Port Macquarie) and 
Blackbutt Reserve (Newcastle).   
 
 
 
 
Figure 9.1.  The extent and distribution of remnant vegetation in the Lower North 
East NSW Region (a), and the locations and patterns of use of known Grey-headed 
flying fox camps (b).   
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9.2. Grey-headed flying fox diet plants 
9.2.1.Nectar diet 
Forty species of plants in the nectar diet of Grey-headed flying foxes occur in the 
LNE NSW region (Table 9.1).  The list contains 38 species in the Myrtaceae: two 
Angophora, five Corymbia, 28 Eucalyptus and one each of Lophostemon, Melaleuca 
and Syncarpia.  There are two species of Banksia in the Proteaceae.  

9.2.1.1.  Nectar scores and bi-monthly flowering schedules 
Seven highly productive species (productivity scores >0.91) occur in the LNE NSW 
region: Spotted Gum C. maculata, Red Bloodwood C. gummifera, Pink Bloodwood 
C. intermedia, Swamp Mahogany E. robusta, Grey Ironbark E. siderophloia, Forest 
Red Gum E. tereticornis and Five- leaved Paperbark M. quinquenervia.  A relatively 
high proportion of these highly productive species also have regular flowering 
patterns. All but the Corymbia (n=5, 71%) flower with an annual frequency >0.7, and 
produce substantial resources in >60% of years (reliability score >0.60).  The median 
weighted productivity x reliability score (wt p*r) for the 40 diet plants in the region is 
0.54.  Fourteen species (35%) score in the upper quartile of all diet plants in this 
project (wt p*r >0.65) and can be considered key diet plants for this region (Table 
9.1.). 
Diet plants in the region are productive in each bi-month, although species richness 
varies through the year (Table 9.2). Broad seasonal patterns in the number of 
productive species are in keeping with other regional areas.  The greatest proportion 
flower in Dec/Jan (25 spp, 63%) and species richness reaches low levels from late 
autumn to early spring (5 spp, 13% in Jun/Jul).  Variations in flowering phenologies 
within the region were recorded for three species, C. maculata, E. tereticornis and M. 
quiquenervia.   C. maculata occurs in hinterlands of the central coast and Hunter 
valley.  There also is a disjunct population in Kempsey area in the far north of the 
region.  Flowering begins in mid-summer (Dec-Jan bi-month) in the northern 
population and commences later in the Hunter/central coast.  Similarly, flowering in 
M quinquenervia is influenced by latitude.  It commences during the Feb-Mar bi-
month throughout the region and is completed in Apr-May in the south.  However, 
flowering continues into winter (Jun-Jul bi-month) in the north. As is the case in other 
regions, flowering in E. tereticornis commences sequentially from the coastal 
lowlands to low altitude inland areas to higher altitudes.  
 
The flowering phenology of E. pilularis is variable in this and other regions (see 
Section 4.3.3).  A judgement was made on the basis of available information, and two  
bi-months, Dec-Jan and Feb-Mar, were assigned to the species.  However, users 
should be aware that E. pilularis may flower outside these bi-monthly periods.  

 
 
 



 
Table 9.1.  The nectar scores of diet plants found in the LNE NSW Region.  Fourteen key diet species with weighted 
productivity * reliability scores >0.65 are highlighted in yellow.  These are key species for Grey-headed flying foxes in the 
LNE NSW region.   The flowering characteristics of E. pilularis and E. tereticornis were found to vary under different 
conditions associated with tree height (see text) and two sets of scores are given for those species.  

 
 

Species Abundance Synchrony % yrs Variation Duration  Productivity Reliability WT P*R 

Angophora costata 0.3 0.7 0.4 0.7 0.33  0.37 0.30 0.35 
A. floribunda 0.5 0.7 0.4 0.7 0.33  0.54 0.30 0.45 
Banksia integrifolia 0.7 1 1 1 1.00  0.77 1.00 0.83 
B. serrata 0.5 0.7 0.7 0.7 0.67  0.54 0.60 0.56 
Corymbia eximia 0.70 0.70 0.40 0.70 0.33  0.70 0.30 0.54 
C. gummifera 1 0.7 0.4 1 0.67  0.91 0.45 0.74 
C. intermedia 1 1 0.7 0.7 0.67  1.00 0.60 0.86 
C. maculata 1 0.7 0.4 0.7 1.00  0.91 0.30 0.65 

C. trachyphloia 0.5 0.7 0.4 0.7 0.67  0.54 0.3 0.45 
Eucalyptus acmenoides 0.3 0.7 0.7 0.7 0.33  0.37 0.60 0.43 
E. albens 0.7 0.7 0.4 0.7 1.00  0.70 0.30 0.54 
E. amplifolia 0.7 0.7 0.4 0.4 0.67  0.70 0.15 0.44 
E. andrewsii 0.5 1 0.7 1 0.67  0.59 0.80 0.65 
E. botryoides 0.50 0.70 0.40 1.00 0.33  0.54 0.45 0.51 
E. camaldulensis 0.7 0.7 0.7 0.7 0.67  0.70 0.60 0.67 
E. campanulata 0.5 0.7 0.4 0.7 0.67  0.54 0.30 0.45 
E. deanii 0.70 0.70 0.70 1.00 0.33  0.70 0.80 0.73 
E. fibrosa 0.7 0.7 0.4 0.7 0.67  0.70 0.30 0.54 
E. grandis 0.5 0.7 0.7 0.7 0.67  0.54 0.60 0.56 
E. melanophloia 0.3 0.4 0.7 0.7 0.67  0.32 0.6 0.39 
E. melliodora 0.7 0.7 0.4 0.7 1.00  0.70 0.30 0.54 



Species Abundance Synchrony % yrs Variation Duration  Productivity Reliability WT P*R 

E. moluccana 0.3 1 0.7 1 0.67  0.41 0.8 0.50 
E. paniculata 0.7 0.4 0.4 0.7 1.00  0.61 0.30 0.49 
E. parramattensis 0.50 0.70 0.40 0.70 0.67  0.54 0.30 0.45 
E. pilularis 1 0.4 0.4 1 0.67  0.80 0.45 0.67 
E. pilularis (low form) 0.5 0.4 0.4 1 0.67  0.47 0.45 0.47 
E. piperita 0.50 1.00 0.40 1.00 0.33  0.59 0.45 0.55 
E. planchoniana 0.7 0.7 0.4 0.7 0.67  0.70 0.30 0.54 
E. propinqua 0.5 0.4 0.4 0.4 0.67  0.47 0.15 0.34 
E. punctata 0.50 0.70 0.70 0.70 0.33  0.54 0.60 0.56 
E. pyrocarpa 0.7 0.7 0.4 0.7 0.67  0.70 0.30 0.54 
E. resinifera 0.5 0.7 0.4 0.4 0.67  0.54 0.15 0.37 
E. robusta 1 1 1 1 1.00  1.00 1.00 1.00 
E. saligna 0.7 0.7 0.7 1 0.33  0.70 0.80 0.73 
E. seeana 0.7 1 1 0.7 0.67  0.77 0.80 0.78 
E. siderophloia 1 0.7 0.7 0.7 0.67  0.91 0.60 0.80 
E. sideroxylon 0.7 0.7 0.4 0.7 1.00  0.70 0.30 0.54 
E. tereticornis 1 0.7 1 0.7 0.67  0.91 0.80 0.88 
E. tereticornis (low form) 0.50 0.70 0.40 0.40 0.33  0.54 0.15 0.37 
Lophostemon confertus 0.3 1 1 0.7 0.33  0.41 0.80 0.50 
M. quinquenervia 1 0.7 1 0.7 1.00  0.91 0.80 0.88 
S.glomulifera 0.5 1 0.7 0.7 0.67  0.59 0.60 0.60 



 

Table 9.2.  Bi-monthly flowering phenologies of diet plants found in the LNE NSW 
Region.  The flowering patterns of three species vary within the region and these are 
indicated. See key below. 

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

Angophora costata      X 
A. floribunda X      
Banksia integrifolia   X X X  
B. serrata X X X    
Corymbia eximia      X 
C. gummifera X X     
C. intermedia X X     
C. maculata A A,B B    
C. trachyphloia  X     
Eucalyptus acmenoides X     X 
E. albens    X X  
E. amplifolia X     X 
E. andrewsii X X     
E. botryoides X      
E. camaldulensis X      
E. campanulata      X 
E. deani X X     
E. fibrosa X     X 
E. grandis  X X    
E. melanophloia X     X 
E. melliodora X     X 
E. moloccana  X     
E. paniculata X    X X 
E. parramatensis X      
E. pilularis X X     
E. piperita X      
E. planchoniana X X     
E. propinqua X X     
E. punctata X X     
E. pyrocarpa  X     
E. resinifera X X     
E. robusta   X X   
E. saligna X X     
E. seeana     X X 
E. siderophloia X     X 
E. sideroxylon    X X  
E. tereticornis D,E E   C C,D 
Lophostemon confertus X     X 
Melaleuca quinquenervia  F,G F,G F   
Syncarpia glomulifera     X X 
n species 26 18 6 5 7 14 
C. maculata – A= north (Kempsey area); B= south (Hunter/Central Coast area) 
E. tereticornis - C=coastal lowlands, D=inland low altitude, E=high altitude 
M. quinquenervia – F = north; G = south 



 
 
Table 9.3.  Fruits in the diet of Grey-headed flying foxes that occur in the LNE NSW 
Region.  Where the southern limit to a species occurs in the region the approximate 
latitude is given. The range of all other species extends further to the south. 
 

Family Species Common name  Latitude of 
southern limit 

GYMNOSPERMAE    
Podocarpaceae Podocarpus elatus   Plum Pine  

    

ANGIOSPERMAE    
Apocynaceae Melodinus australis Southern Melodinus  

Arecaceae 
Archontophoenix 

cunninghamiana 
Bangalow Palm  

 Livistona australis   Cabbage Palm  

Avicenniaceae Avicennia marina Grey Mangrove  

Caprifoliaceae Sambucus australasica Yellow Elderberry  

Chenopodiaceae Rhagodia candolleana Seaberry Saltbush  

Cunoniaceae Schizomeria ovata   Crabapple  

Ebenaceae Diospyros pentamera    Myrtle Ebony   

Ehretiaceae Ehretia acuminata   Koda   

Elaeocarpaceae Elaeocarpus obovatus   Hard Quandong  33.3 

 E. reticulatus   Blueberry Ash   

Escalloniacae Polyosma cunninghamii   Featherwood  

Icacinaceae Pennantia cunninghamii Brown Beech  

Meliaceae Melia azedarach   White Cedar   

Monimiaceae Hedycarya angustifolia   Native Mulberry   

Moraceae Ficus coronata   Creek Sandpaper Fig   

 F. fraseri   Sandpaper Fig  33.3 

 F. macrophylla   Moreton Bay Fig  

 F. obliqua Small-leaved Fig   

 F. rubiginosa    Rusty Fig   

 F. superba   Deciduous Fig   

 F. watkinsiana    Strangler Fig  32.4 

 Maclura cochinchinensis   Cockspur Thorn   

Myrtaceae Acmena smithii Lilly Pilly  

 Rhodamnia argentea    Malletwood  31.4 

 Syzygium australe    Brush Cherry  

 S. corynanthum   Sour Cherry 31.6 

 S. crebrinerve Purple Cherry 31.6 

 S. luehmanii   Riberry 31 

 S. oleosum   Blue Lilly Pilly  

Passifloraceae Passiflora herbertiana    Native Passionfruit sp.   

Pittosporaceae Pittosporum undulatum   Sweet Pittosporum   

Rhamnaceae Alphitonia excelsa    Red Ash   



Family Species Common name  Latitude of 
southern limit 

Rosaceae Rubus rosifolius Native Raspberry  

Rubiaceae Morinda jasminoides Morinda  

Sapindaceae Diploglottis australis   Native Tamarind  

Sapotaceae Planchonella australis   Black Apple  

Solanaceae Solanum aviculare Kangaroo Apple  

Urticaceae Dendrocnide excelsa    Giant Stinging Tree   

 D. photinophylla Shining-lved Stinging Tree 33.5 

Viscaceae Notothixos cornifolius   Kurrajong Mistletoe  33.5 

Vitidaceae Cissus hypoglauca Five-leaf Water Vine  
 
 

9.2.2.  Fruit diet 
The LNE NSW region contains floristically diverse rainforest types in the northern 
half; and 43 species of trees and lianas found the region appear on the fruit diet list of 
Grey-headed flying foxes (Table 9.3).  The species richness of fruiting diet plants falls 
from north to south, and nine species reach the southern limit to their range in the 
LNE NSW region.  The regional list comprises members of 27 families and 31 
genera.  Four genera are represented by more than one species.  The most species rich 
genera are Ficus (seven spp.) and Syzygium (five spp.). 
 
 

9.3. Vegetation classification and map 
9.3.1. Description 
The distribution and relative densities of diet plants in the LNE NSW region were 
described from thirteen separate vegetation classifications and maps (Figure 9.2).  The 
base map for the region was assembled from the Forest Ecosystem classification as 
revised (Eco Logical 2005 and 2006); the RN 17 Forest Type map which covered the 
State Forest Estate (Forestry Commission of NSW 1989); the Wollemi National Park 
fire management map (Bell 1998); and the St Albans 1:100,000 map sheet map (Ryan 
et al. 1996). Since 2002, concerted efforts have been made to upgrade the vegetation 
classifications and maps in the southern portion of the region through a series of nine 
local projects (e.g. Bell 2004 and 2006, Peake 2006, NSW DECC 2008 a,b,c). These 
recent projects have been conducted at finer scales and have used more objective 
techniques than were available to earlier work.   They follow recommendations made 
in Sivertsen and Smith (2001).  Each was incorporated into the LNE NSW regional 
classification and map.  At the time of writing, further maps were near completion (D. 
Connolly, DECC (NSW) pers comm.). We recommend they be incorporated as they 
become available.   
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Figure 9.2. The distribution and extent of the thirteen vegetation classifications and maps that 
were compiled to create the LNE NSW regional map. 
 

 
 
The LNE NSW region contained 961 vegetation types.  The scale of mapping varied 
both between the various projects and within the Forest Ecosystem work.  Mapping 
was generally conducted at 1:100,000, although substantial areas in coastal zones and 
in the south of the region were mapped at 1:25,000.  See the relevant reports for 
details.  The averaging method was used to estimate the relative densities of nectar 
diet species in the Forest Ecosystem, Forest Type, Wollemi and St Albans 
classifications and maps.  The other classifications provided the numeric data required 
for the frequency-cover abundance method and it was applied to each of these 
(Appendix 3.).   
 
Mapping accuracy varied between the various projects incorporated into the map.  
Refer to the relevant reports for details.  In general, mapping accuracy was lower in 
the Forest Ecosystem and Wollemi coverages than in other areas of the LNE NSW 
region map. 
 



9.3.2. Habitat scores - nectar  
Of the 961 vegetation types identified in the LNE NSW region, 545 (57%) contain 
plants in the nectar diet of Grey-headed flying foxes.  Forests and woodlands that 
potentially produce nectar for the animals cover 43.7% of the region, or 
approximately 75% of extant vegetation (Figure 9.3).  These vegetation types are 
distributed across areas of extant vegetation in the region.     
 
Scores for total nectar productivity, reliability and wt p*r were calculated for each 
vegetation type (see accompanying data files).  These ‘total’ habitat scores do not take 
seasonal variations into account and so are of limited assistance in assessing the 
significance of vegetation types for Grey-headed flying foxes.  However, they provide 
a means of summarising patterns of overall habitat quality within the region.  Wt p*r 
scores are of greatest interest. Vegetation types having wt p*r scores >0.75 are rare in 
the LNE NSW region, making up 2% of vegetation types (n=19) and  0.7% of the 
land area. They comprise small remnants of forest on coastal floodplains and 
dominated by Melaleuca quinquenervia, Eucalyptus robusta E. seeana and E. 
tereticornis.  Approximately 9% of the land area in the region supports forests and 
woodlands with total wt p*r scores >0.50.  These vegetation types are primarily found 
east of the escarpment but also include box woodlands in the upper Hunter Valley and 
west of the escarpment. Diet plants that feature in these types include the species 
listed above and C. maculata, E. albens, E. grandis, E. pilularis, E. saligna, E. 
siderophloia and Syncarpia glomulifera.  



 
 
Figure 9.3.  Map of the LNE NSW region showing the extent of remnant vegetation 
that provides nectar foraging habitat for Grey-headed flying foxes.  Vegetation types 
containing plants in the nectar diet are depicted in graduated (darkening) colours of 
red which indicate increasing wt p*r scores.  Seasonal variations are not taken into 
account.  Polygons containing high-scoring vegetation (wt p*r = 0.76 – 1.0) are small, 
uncommon, clustered along the coastal strip and generally not discernible at the scale 
of this map. 
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9.3.2.1.  Bi-monthly nectar scores 
When habitat nectar scores are calculated including only the species that flower in 
each bi-monthly interval, distinctive patterns become apparent in the extent, 
distribution and nectar characteristics of productive habitat (Table 9.4, Figures 9.4. 
and 9.5.).   
 
Vegetation in the LNE NSW region is highly productive for Grey-headed flying foxes 
during the warmer months(Table 9.4, Figure 9.4.). The area-weighted indices for the 
region are among the two highest in this project in each bi-month from October-
November to February-March (see Figure 4.6).  This result is largely due to the 
extensive area of productive habitat (Table 9.4.) rather than the quality of individual 
vegetation types (Figure 9.5.).  The mean wt p*r scores of habitats productive during 
these bi-months is low.  Spring feeding habitat is both unreliable and of relatively low 
productivity. 
 
A distinct change in habitat characteristics occurs between the February-March and 
April-May bi-months.  The area of productive land in LNE NSW is notably small 
from April to July as are indices of regional productivity. The productive area in June-
July is 10% that in December-January. However, the quality of individual habitats is 
significantly higher than at other times of year.  In this bi-month, productive habitat is 
divided between floodplain and heath vege tation along a narrow coastal strip (10-15 
km) north of Port Stevens and box woodlands in the far north west of the region.  
Mean wt p*r scores for these vegetation types are significantly higher than those that 
flower in other bi-monthly periods (Figure 9.5.).  Habitat quality during June-July is 
particularly high along the coastal strip in vegetation dominated by B. integrifolia, E. 
robusta and winter- flowering M. quinquenervia.  Winter is a period of general food 
scarcity for Grey-headed flying foxes, and these are highly significant to the species. 
 
 
   
 



 
 
 
Table 9.4.  Features of habitat productive for Grey-headed flying foxes in the LNE 
NSW region in each bi-month.   

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

n vegetation types 420 381 129 66 194 358 
productive area (ha) 1,910,522 1,791,046 317,723 197,252 778,818 1,774,861 
% regional land area 35.8% 33.6% 6.0% 3.7% 14.6% 33.3% 
area-weighted index 0.112 0.087 0.017 0.014 0.024 0.070 
 
 
 
 
 
 
Figure 9.3. Mean (+1 s.e.) bi-monthly weighted productivity x reliability scores for vegetation 
types in the LNE NSW region.  Differences between bi-months are significant (GLM; 
p<0.0001)  
 
 

 
 
 
 
 
 

w
t 

p*
r

Oct - NovAug - SepJun - JulApr - MayFeb - MarDec - Jan

0.45

0.40

0.35

0.30

0.25

0.20



Figure 9.4.  Maps of the LNE NSW region showing the wt p*r scores of vegetation types calculated at bi-monthly intervals.  Graduated colours 
indicate increasing values.  For key see Figure 9.2. 
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9.3.3.  Habitat scores - Fruit 
 
Structurally complex and floristically diverse subtropical rainforests are found in the 
LNE NSW Region as are less diverse warm temperate, cool temperate and littoral 
rainforests (Floyd 1989). Various layered wet sclerophyll vegetation types contain 
substantial rainforest elements in the sub-canopy.  All but cool temperate rainforest 
contain trees and vines in the fruit diet of Grey-headed flying foxes.   
 
Plants in the fruit diet of Grey-headed flying foxes are found in 79 vegetation types, 
covering 3% of the land area in the LNE NSW region (Figure 9.5.).  Fifty-eight of the 
vegetation types are classified as rainforest types and 21 are layered wet sclerophyll 
types that are dominated by eucalypts but contain a sub-canopy with substantial 
rainforest elements.  Both the extent and the floristic diversity of rainforest decrease 
to the south in the LNE NSW region and the species richness of diet plants varies 
considerably.  Twenty-six vegetation types contain >10 species in the fruit diet of 
Grey-headed flying foxes, seven contain 5-10 species and 25 contain <5.  In general, 
subtropical rainforest types have the most floristically diverse canopy and the greatest 
species richness of fruit diet plants.  These types are generally found on rich volcanic 
and alluvial soils, in sheltered, moist positions (Floyd 1989).  Dry rainforest types are 
less diverse, less complex and contain fewer diet plants.  These types are found in  
 
 
Figure 9.5.  The distribution in the LNE NSW region of rainforest vegetation 
containing plants in the fruit diet of Grey-headed flying foxes.  Graduated colours 
indicate the species richness of diet plants, with deeper colours assigned to more 
diverse types. 
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drier conditions than subtropical rainforest.  Warm temperate rainforest types and 
littoral rainforest also contain diet plants, but in fewer number.  Species on the Grey-
headed flying fox fruit diet list are generally not found in the cool temperate 
rainforests, particularly those at altitudes >900 m.       
 

9.4.  Habitat ranks 
9.4.1.  Bi-monthly ranks 
 
 
 
Table 9.5.  Thresholds of weighted productivity x reliability scores used to set bi-
monthly habitat ranks. These thresholds assign approximately equal areas of 
vegetation to each rank in Dec-Jan, Feb-Mar, Apr-May and Oct-Nov; and assign 50% 
of area to rank 1 in bi-months when food shortages occur, Jun-Jul and Aug-Sep. 
 

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

RANK 1 0.38 - 0.76 0.31 - 0.88 0.33 - 1.0 0.27 - 1.0 0.13 - 0.88 0.25 - 0.88 
RANK 2 0.30 - 0.37 0.20 - 0.30 0.21 - 0.32 0.18 - 0.25 0.12 - 0.13 0.22 - 0.24 

RANK 3 0.19 - 0.29 0.18 - 0.19 0.10 - 0.20 0.14 - 0.15 0.11 - 0.10 0.15 - 0.21 

RANK 4 0.03 - 0.18 0.03 - 0.17 0.02 - 0.09 0.10 - 0.14 0.02 - 0.10 0.01 - 0.14 
 
 
 

9.4.2.  Final habitat ranks 
 
The highest bi-monthly rank for each of the nectar-producing vegetation types was 
taken as the final nectar rank for that type.  In addition, each rainforest type that 
contained >5 plants in the diet of Grey-headed flying foxes was assigned a rank of 1.  
Those containing <5 were assigned ranks of 2.  This procedure increased the area of 
habitat allocated to rank 1 and rank 2 (Table 9.6.).  Lists of each vegetation type in the 
LNE NSW region and its final rank are provided in accompanying data files.   
 
 
Table 9.6.  The extent and diversity of the vegetation types assigned to each rank. 
 
 
 

  area (ha) % region n (veg types) 

RANK 1 1,299,828 24.4% 398 

RANK 2 772,849 14.5% 113 
RANK 3 342,059 6.4% 49 
RANK 4 137,036 2.6% 42 

 



Figure 9.6. The bi-monthly distributions of vegetation types in the LNE NSW region ranked according to their significance as feeding habitat for 
Grey-headed flying foxes  Rank 1        Rank 2          Rank 3          Rank 4 
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Figure 9.7. A map of the LNE NSW Region showing the final ranks of feeding 
habitat for Grey-headed flying foxes. 
 
 
 
 
 
 
 


