
Targeted Vegetation 
Survey of Floodplains 
and Lower Slopes on 

the Far North Coast

Comprehensive Coastal Assessment September 2008



© Department of Environment and Climate Change (NSW), 2008

This document may not be re-produced without prior written permission from the Department of Environment 
and Climate Change (NSW).

Department of Environment and Climate Change (NSW)
59-61 Goulburn Street
(PO Box A290)
Sydney South NSW 1232
Phone: (02) 9995 5000 (switchboard)
Phone: 131 555 (information & publications requests)
TTY: (02) 9211 4723
Fax: (02) 9995 5999
Email: info@environment.nsw.gov.au
Website: www.environment.nsw.gov.au

Requests for information regarding this document are best directed to:

 Paul Sheringham 
Locked Bag 914
North East Branch
Environmental Protection and Regulation Division
Department of Environment and Climate Change
Coffs Harbour NSW 2450
Phone: (02) 6659 8253

The documented may be cited as:

Sheringham, P.R., Dr. Benwell, A., Gilmour, P., Graham, M.S., Westaway, J., Weber, L., Bailey, D., & Price, R. (2008). 
Targeted Vegetation Survey of Floodplains and Lower Slopes on the Far North Coast. A report prepared by the 
Department of Environment and Climate Change for the Comprehensive Coastal Assessment. Department of 
Environment and Climate Change (NSW), Coffs Harbour, NSW.

Editing: P.J. Higgins.

Design and layout: Dee Rogers

ISBN 978 1 74122 857 1 

DECC 2008/316

Printed on recycled paper



CCA08 Far North Coast Targeted Vegetation Survey

TARGETED VEGETATION SURVEY OF  
FLOODPLAINS AND LOWER SLOPES  

ON THE FAR NORTH COAST

P.R. Sheringham, Dr. A. Benwell, P. Gilmour, M.S. Graham, 

J. Westaway, L. Weber, D. Bailey, & R. Price

CCA08

SEPTEMBER 2008



CCA08 Far North Coast Targeted Vegetation Survey

Credits
Paul Sheringham: Botanist and project manager, and responsible for the survey and stratification of sites, data entry, 
numerical analysis and writing of this report. 

Botanists esponsible for field surveys were: Dr. Andrew Benwell (Ecos Environmental), Phil Gilmour (Ecological 
Australia), John Westaway, Lui Weber, Rob Price, Darren Bailey and Mark Graham (Buckombil Environmental 
Services). Thanks to all the botanists who braved mosquitoes and mud to access sites knee deep in water.

Mark Graham also assisted with organising access to freehold sites, and provided local knowledge in site 
location and assisting with field survey. Dr Andrew Benwell also provided much assistance with interpreting the 
environmental species relationships of the numerical analysis and placing communities into groups. Phil Gilmour 
helped with advice and assistance with running PATN analysis and commented on community outputs.

Andrew Benwell and Phil Gilmour also commented on a draft of this report.

Acknowledgements
DECC would like to thank all landholders who allowed access to their land, in particular Phillip Willis, Sue 
Williams & Ian Foster, Amanda Skelton and Gary Owers. Thanks also to Dr. Mark Kingston (Tweed Shire 
Council), Ian Gaskill (Ballina Shire Council) and Hank Bower (Byron Shire Council) for help with access to sites 
and assistance with field survey and attendance at a workshop to review analysis outputs. 

Funding for the project was received from the Comprehensive Coastal Assessment (CCA). Paul Donnelly and Will 
Green are thanked for project administration and helping to develop the project specifications. 

Dr David Keith is thanked for helpful comments on the draft proposed stratification. 

Michael Bedward kindly provided help with PATN/Fidel analysis.

Steve Griffith, Suzette Rodoreda are also thanked for commenting on the draft report.



i

CCA08 Far North Coast Targeted Vegetation Survey

Table of Contents
Executive Summary ....................................................................................................................................... 1

1 Introduction ............................................................................................................................................... 3
1.1 Background .................................................................................................................................................................................................................................................3
1.2 Survey objectives ....................................................................................................................................................................................................................................3
1.3 Study area ....................................................................................................................................................................................................................................................5

2. Methods ...................................................................................................................................................... 8
2.1 Use of Existing Flora survey data ...................................................................................................................................................................................................8
2.2 Site Stratification ......................................................................................................................................................................................................................................9
2.3 Site Sampling ..........................................................................................................................................................................................................................................10
2.4 Data Management ..............................................................................................................................................................................................................................11
2.5 Data Analysis ...........................................................................................................................................................................................................................................11

3 Results ....................................................................................................................................................... 12
3.1 Floristics ......................................................................................................................................................................................................................................................12
3.2 Numerical analysis ...............................................................................................................................................................................................................................15
3.3 Summary of assemblages and their communities .........................................................................................................................................................18
3.4 Endangered Ecological Communities .....................................................................................................................................................................................26
3.5 Taxa of conservation significance ..............................................................................................................................................................................................26
3.6 Taxa of conservation significance ..............................................................................................................................................................................................33

4 Discussion ................................................................................................................................................. 42
4.1 Distribution of vegetation communities ...............................................................................................................................................................................42
4.2 Conservation status of plant communities ..........................................................................................................................................................................45
4.3 Areas of high conservation significance ................................................................................................................................................................................49
4.4 Endangered Ecological Communities .....................................................................................................................................................................................50
4.5 Floristic variation within coarse scale mapping units ...................................................................................................................................................51
4.6 A detailed mapping program for the future .......................................................................................................................................................................52

5 References................................................................................................................................................. 53

Appendix 1 - Vegetation community profiles ......................................................................................... 56
Group 1–Saline Wetlands ........................................................................................................................................................................................................................59
Community 1 Saltmarsh ..........................................................................................................................................................................................................................59
Community 2 Blue Couch–Prickly Couch grasslands of the estuarine plain ..........................................................................................................61
Community 3 Broad-leaved Paperbark–Swamp Oak swamp sclerophyll Alluvial Plain Open Forest .....................................................63
Community 4 Swamp Oak–Broad-leaved Paperbark Estuarine and Alluvial Plain Swamp Sclerophyll Forest ..................................66
Community 5 Milky Mangrove–Swamp Oak–Grey Mangrove King-Tide Forest ..................................................................................................69
Community 6 Swamp Oak–Hoop Pine–Tuckeroo Swamp Sclerophyll/dry ‘gallery’ Floodplain Rainforest ..........................................72
Community 7 Prickly Couch–Sea Rush–Schoenoplectus subulatus saltmarsh ..........................................................................................................74
Community 8 Swamp Oak king-tide swamp sclerophyll forest ......................................................................................................................................76
Community 9 Sea Rush–Mat Grass Saltmarsh ...........................................................................................................................................................................78



ii

CCA08 Far North Coast Targeted Vegetation Survey

Group 2–Freshwater, seasonally/permanently inundated soils ......................................................................................................................................80
Community 10 Broad-leaved Paperbark–Swamp Oak–fern/sedge Swamp Sclerophyll Forest ..................................................................80
Community 11 Broad-leaved Paperbark–Pink-flowered Doughwood Swamp Sclerophyll Open Forest .............................................83
Community 12 Broad-leaved Paperbark–Swamp Oak Ferny Swamp Sclerophyll Forest ................................................................................86
Community 13 Alluvial plain Broad-leaved Paperbark–Swamp Mahogany–Saw Sedge/Swamp Water Fern Swamp 

Sclerophyll Forest .................................................................................................................................................................................................................................89
Community 14 Swamp Mahogany–Broad-leaved Paperbark–Bangalow Palm–sedge/fern Swamp Sclerophyll Forest ............92
Community 15 Bangalow Palm–Swamp Box–Cabbage Tree Palm–Weeping Myrtle Alluvial Riparian Forest ..................................95
Community 16 Tea-tree (Leptospermum spp.)–Sporodanthus interruptus Wet Heath ............................................................................................97
Community 17 Leptospermum liversidgei–Wallum Bottlebrush–Grass Tree–Heath-leaved Banksia Wallum  

Wet Heath Complex ........................................................................................................................................................................................................................100
Community 18 Coral Fern (Gleichenia dicarpa) Fernland ...................................................................................................................................................103
Community 19 Broad-leaved Paperbark–Coast Banksia–Red Ash Dunal Scrubland ......................................................................................105
Community 20 Swamp Box–Broad-leaved Paperbark–rush/fern Swamp Sclerophyll Forest ...................................................................108
Community 21 Broad-leaved Paperbark–Swamp Oak–Rush Saline Swamp Sclerophyll Open Forest ...............................................111
Community 22 Common Reed–Black Bog-Rush Reedland/Rushland of Coastal Lagoons and Saline Swamps ..........................113
Community 23 Swamp Box–Broad-leaved Paperbark–Swamp Mahogany Swamp Sclerophyll Forest .............................................115
Community 24 Swamp Ricegrass (Leersia hexandra), Lepironia articulata –Smartweed–Juncus usitatus  

Swampy Meadow .............................................................................................................................................................................................................................118
Community 25 Swamp Ricegrass–Bolboschoenus caldwellii–Schoenoplectus validus–Cyperus exaltatus  

Freshwater Wetland .........................................................................................................................................................................................................................120
Community 26 Hinterland Narrow-leaved Paperbark–Tea-tree Backswamp Shrublands–Sedgelands of  

Alluvial Backswamps .......................................................................................................................................................................................................................122
Community 27 Weeping Myrtle–Water Gum Floodplain Riparian Forest .............................................................................................................124
Community 28 Narrow-leaved Paperbark–Wallum Bottlebrush Swamp Sclerophyll Shrubland ...........................................................126
Community 29 Swamp Box–Narrow-leaved Paperbark–Broad-leaved Paperbark Alluvial Swamp Sclerophyll Forest ............128
Community 30 Middle Richmond Freshwater Wetlands .................................................................................................................................................131
Group 3–Coastal barrier sand sites and headland sites ....................................................................................................................................................132
Community 31 Scribbly Gum–Red Mahogany–Brush Box dry sclerophyll Open to Closed Forest on  

Coastal Barrier Sands .......................................................................................................................................................................................................................132
Community 32 Blackbutt–Turpentine Open Forest Complex.......................................................................................................................................135
Community 33 Coast Cypress Pine on Dunes and Ridges ..............................................................................................................................................138
Community 34 Coast Banksia Frontal Dune Open Forest on Holocene Dunes .................................................................................................141
Community 35 Brush Box Lowland Rainforest ........................................................................................................................................................................144
Community 36 Coast Wattle–Coast Tea-tree–Coast Banksia Shrubland on Holocene Dunes and Ridges ......................................148
Community 37 Kangaroo Grass headland Grassland .........................................................................................................................................................150
Community 38 Scribbly Gum–Old Man Banksia–Slender Tea-tree Heathy Low Open Sclerophyll Forest to Shrubland ........152
Community 39 Wallum Banksia Dry Heath ...............................................................................................................................................................................155
Group 4–Forests on alluvium or fine-textured soils of coastal floodplains and foothills .............................................................................158
Community 40. Lower Richmond Mesic Successional wet/swamp Sclerophyll Forest/Rainforest .......................................................158
Community 41 Lower Richmond Brush Box–Pink Bloodwood–Grey Ironbark Mesic Tall Open Forest ..............................................162
Community 42 Tweed–Brunswick Valley Brush Box–Blackbutt–Pink Bloodwood–Tallowwood Foothill  

Wet Sclerophyll Forest ....................................................................................................................................................................................................................165



iii

CCA08 Far North Coast Targeted Vegetation Survey

Community 43 Brunswick–Tweed Brush Box Gully Rainforest on Meta-sediments........................................................................................169
Community 44 Tweed–Brunswick Valley Blue Quandong Subtropical Rainforest ...........................................................................................173
Community 45 Tweed–Brunswick Valleys Bangalow Palm–Lilly Pilly Subtropical Rainforest ....................................................................178
Community 46 Stinging Tree–White Fig–Brush Bloodwood Subtropical Rainforest .....................................................................................182
Community 47 Tweed Valley Meta-sediment and Basalt Low-Elevation Subtropical Rainforest ............................................................184
Community 48 Flooded Gum–Pink-flowered Doughwood–Hard Quandong Alluvial Plain Wet Sclerophyll Forest .................188
Community 49 Camphor Laurel–Forest Red Gum Open to Closed Forest ...........................................................................................................191
Community 50 Swamp Oak–Forest Red Gum–Broad-leaved Paperbark–Swamp Box Swamp Sclerophyll  

Woodland to Open Forest ...........................................................................................................................................................................................................194
Community 51 Forest Red Gum–Willow Bottlebrush–Camphor Laurel Dry Open Forest ..........................................................................198
Community 52 Small-leaved Fig–Hard Quandong–Bangalow Palm Subtropical/Littoral Rainforest  

on Pleistocene Dunes .....................................................................................................................................................................................................................201
Community 53 Patches Beach Broad-leaved Paperbark–Swamp Oak–Cabbage Tree Palm Swamp Sclerophyll  

Forest on the Alluvial Plain ..........................................................................................................................................................................................................204
Community 54 Whalebone Tree–Thorny Pea–Sweet Myrtle Dry Rainforest........................................................................................................207
Community 55 Grey Ironbark–Pink Bloodwood–White Mahogany Dry Grassy Open Forest ...................................................................210
Community 56 Broad-leaved Paperbark–Swamp Box–Tuckeroo Swamp Sclerophyll Open Forest .....................................................213
Community 57 Red Mahogany–Pink Bloodwood–Swamp Mahogany–Swamp Box Dry Open Forest ..............................................216
Community 58 Pink Bloodwood–Grey Ironbark–Swamp Box–Forest Red Gum–Blackbutt Tall Dry Open Forest .......................219
Community 59 Large-fruited Spotted Gum–Grey Ironbark–Small-fruited Grey Gum Dry Grassy Open Forest ............................223
Community 60 Grey Ironbark–Thin-leaved Stringybark–Pink Bloodwood–Swamp Box Dry Open Grassy Forest .......................226
Community 61 Broad-leaved Paperbark–Narrow-leaved Rough-barked Apple–Swamp Box–Pink Bloodwood  

Dry Grassy Alluvial Open Forest ...............................................................................................................................................................................................229
Community 62 River Mangrove–Grey Mangrove–Black Mangrove–Milky Mangrove–Spider Mangrove  

Forest to Shrubland .........................................................................................................................................................................................................................232

Appendix 2 - Vascular plant species recorded from survey sites in the Far North Coast ..............235
Fern Allies .......................................................................................................................................................................................................................................................235
Ferns 235
Cycads ..............................................................................................................................................................................................................................................................237
Conifers ............................................................................................................................................................................................................................................................237
Dicots ................................................................................................................................................................................................................................................................237
Monocots .......................................................................................................................................................................................................................................................255

Appendix 3 - Full Dendogram ..................................................................................................................262

Appendix 4 - Species frequency by community ...................................................................................276

Appendix 5 - Equivalent ecological communities ................................................................................305



iv

CCA08 Far North Coast Targeted Vegetation Survey

Tables
Table 2(i) Compatible Data Sets .............................................................................................................................................................................................................8
Table 2(ii) Supporting Information Data Sets .................................................................................................................................................................................8
Table 2(iii) Vegetation Formations .........................................................................................................................................................................................................9
Table 2(iv) Deposition Environment ....................................................................................................................................................................................................9
Table 2(v) Sites by strata - geology ....................................................................................................................................................................................................10
Table 2(vi) Landform Relief Class .........................................................................................................................................................................................................10
Table 3(i) Most commonly recorded species of plant in the study area.  ..................................................................................................................13
Table 3(ii) Most commonly recorded exotic species recorded in the study area.  ..............................................................................................13
Table 3(iii) Primary, secondary and tertiary floristic groups differentiated by hierarchical  

agglomerative clustering of full floristic data (species and relative abundance).  ......................................................................................15
Table 3(iv) Summary of primary groups and the assemblages that fall within each resulting from expert assessment  ..........18
Table 3(v) Vegetation communities ..................................................................................................................................................................................................19
Table 3(vi) Endangered Ecological Communities represented in communities identified in this survey  

of the Far North Coast of NSW. ....................................................................................................................................................................................................26
Table 3(vii) Plant species of conservation significance recorded in the FNC study area.  ...............................................................................27
Table 3(viii) Species of Conservation Significiance, the communities in which they were recorded,  

and the habitat in which they occur.  ......................................................................................................................................................................................30
Table 4(i) Communities not known to be reserved. ...............................................................................................................................................................45
Table 4(ii) Poorly conserved communities.  .................................................................................................................................................................................46
Table 4(iii) Communities with a fair level of conservation in reserves.  ......................................................................................................................48
Table 4(iv) Communities that are adequately reserved in the study area.  ..............................................................................................................49

Figures
Figure 1. The study area.  .............................................................................................................................................................................................................................4
Figure 3.1. Location of study sites within the FNC study area.  ........................................................................................................................................14
Figure 3.2. Dendrogram of 62 vegetation groups from classification of 346 sites  .............................................................................................17
Figure 3.3. Locations of records of species of conservation significance threatened species from the  

present survey of the FNC study area. ....................................................................................................................................................................................29



v

CCA08 Far North Coast Targeted Vegetation Survey

List of abbreviations
CCA Comprehensive Coastal Assessment

CRA Comprehensive Regional Assessment

DECC NSW Department of Conservation and Climate Change

EPBC Environmental Protection and Biodiversity Conservation Act 1999 (Commonwealth)

FNC Far North Coast

GIS Geographic Information System

LGAs Local Government Areas

JANIS Joint ANZECC/MCFFA National Forest Policy Statement Implementation Sub-committee

NEFBS North East Forests Biodiversity Study

NP Estate The land-holdings owned by the NSW NPWS, including national parks, nature reserves, state 
conservation areas, and aboriginal areas; also includes land purchased by NPWS but not yet 
gazetted.

NPWS NSW National Parks and Wildlife Service (now falling within DECC)

NRAC Natural Resources Audit Council (in reference to natural resources audit of Upper North Coast 
NSW in 1995) 

NSW New South Wales

RFA Regional Forestry Agreement

ROTAP Rare or Threatened Australian Plant

SF Estate The land-holdings owned by State Forests of NSW, including state forests and flora reserves

SF NSW State Forests of NSW

subsp. subspecies

TSC Act Threatened Species Conservation Act 1995 (NSW)

UPGMA Unweighted pair group arithmetic averaging

var. variety

WRA Western Regional Assessment



vi

CCA08 Far North Coast Targeted Vegetation Survey



�

CCA08 Far North Coast Targeted Vegetation Survey

Executive Summary

A targeted vegetation survey of floodplain and lowland 
vegetation on the Far North Coast of New South 
Wales was undertaken to fill gaps in knowledge of 
vascular plant biodiversity on the Far North Coast 
associated with specific environments or land tenures. 
A combination of vegetation formation, geology and 
landform was used to randomly stratify sites. The 
quaternary geology layer of the Comprehensive Coastal 
Assessment (CCA) was used to assist stratification 
in areas of Quaternary sand and alluvium. Sites were 
targeted towards the estuarine and alluvial plain and 
lower slopes on basalt and high and low sedimentary 
quartz geology. 

A total of 346 sites were sampled and analysed using 
a hierarchical agglomerative clustering analysis, 
followed by analysis to compare the grouping of sites. 

In total, 1027 plant taxa were recorded in the survey, 
and 62 vegetation communities were delineated 
following numerical analysis and expert review. The 
vegetation varied from structurally and floristically 
simple sedgeland and wetland communities to complex 
mosaics of wet sclerophyll, rainforest and brush box. 

Vegetation communities were organised into four 
primary groups based on tidal influence, substrate and 
broad soil type. Group 1 – Saline wetlands; Group 
2 – Freshwater, seasonally–permanently inundated 
soils; Group 3 – Coastal barrier sands and headlands; 
Group 4 – Forests on alluvium or finely textured soils 
of coastal floodplains and foothills. A secondary split 
identified 27 assemblages split between these primary 
groups, as follows:

Primary group Assemblage
1 – Saline wetlands 1(a) Mangroves

1(b) Saltmarsh
1(c) Swamp Oak
1(d) Saline grasslands and sedgelands

2 – Freshwater, seasonally–permanently 
inundated soils

2(a) Broad-leaved Paperbark ferny swamp forest

2(b) Floodplain Riparian palm forest
2(c) Wet heath
2(d) Coral Fern fernland
2(e) Paperbark dunal scrubland
2(f) Sedge Paperbark Swamp Box
2(g) Reedland
2(h) Swampy meadow freshwater wetland
2(i) Middle Richmond swamp forest
2(j) Middle Richmond freshwater wetland

3 – Coastal barrier sands and headlands 3(a) Open forests on Pleistocene Sands
3(b) Shrubland/rainforest on Holocene dunes
3(c) Headland grasslands
3(d) Heathy Scribbly Gum on Pleistocene sands

4 – Forests on alluvium or finely textured 
soils of coastal floodplains and foothills

4(a) Richmond Valley Brush Box wet sclerophyll forest

4(b) Tweed-Brunswick Valley Brush Box/wet sclerophyll forest
4(c) Tweed Brunswick subtropical rainforests
4(d) Forest Red Gum swamp sclerophyll, wet sclerophyll open forests
4(e) Fig-Quandong rainforest on Pleistocene dunes
4(f) Palm rainforest on alluvium
4(g) Dry sclerophyll grassy open forests
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The vegetation of the estuarine and alluvial plains 
is a complex continuum of floristic distribution and 
abundance with gradual replacement of species as 
salinity and inundation decreases, mixed with local 
differences in overstorey and understorey based on 
microhabitat variation in tidal influence and the input 
of sediment from adjoining lithologies. The vegetation 
of the coastal barrier sands was linked to topographic 
position, depth of the water-table, fire frequency 
and degree of exposure to coastal onshore winds. 
Vegetation of the lowlands was influenced by geological 
parent material, soil fertility, aspect and the influence 
of subsaline soils. The survey found that coarse-scale 
intuitive approaches used for mapping missed some of 
the variation delineated by floristic sampling. 

An assessment of the distribution of communities 
in the study area found that most poorly reserved 
communities were located on the alluvial plain 
(16 communities), the estuarine plain (12), lower 
slopes on basalt and sedimentary geology (11), and 
coastal barrier sands (2). The reservation of alluvial, 
estuarine plain and lowland vegetation communities is 
particularly poor in the coastal lowlands of the Tweed, 
Brunswick and Richmond Rivers.

Thirty seven (37) of the 62 vegetation communities 
delineated have structural and floristic characteristics 
which relate to nine endangered ecological 
communities: Coastal saltmarsh; Freshwater wetlands 
on coastal floodplains; Swamp sclerophyll forest on 
coastal floodplains; Swamp Oak floodplain forest; 
Subtropical coastal floodplain forest; Lowland 
rainforest on floodplain; Themeda grassland on 
seacliffs and coastal headlands; and Littoral rainforest. 
The survey improved the knowledge of the floristic and 
structural composition and environmental influences 
on these endangered ecological communities.

Nearly 300 records of 50 significant taxa were made 
during the survey, including 39 threatened plants 
species, eleven ROTAP and a number of other rare 
species and those at the limit of their distribution: 

Significant taxa recorded included (in alphabetical 
order by threat category): Endangered: Acronychia 
littoralis, Cassia brewsteri var. marksiana, Davidsonia 
jerseyana, Dendrobium melaleucaphilum, Dendrocnide 
morioides, Diospyros mabacea, Diospyros major var. 
ebenus, Diploglottis campbellii, Elaeocarpus sedentarius, 
Elaeocarpus williamsianus, Eleocharis tetraquetra, 
Endiandra muelleri subsp. bracteata, Geodorum 
densiflorum, Gossia fragrantissima, Grevillea hilliana, 
Marsdenia longiloba,Oberonia complanata, Ochrosia 
moorei, Randia moorei, Xylosma terrae-reginae. 
Vulnerable: Acacia bakeri, Archidendron hendersonii, 
Bosistoa transversa, Corokia whiteana, Cryptocarya 
foetida,  Desmodium acanthocladum, Endiandra floydii, 
Endiandra hayesii, Fontainea australis, Hicksbeachia 
pinnatifolia, Lepiderema pulchella, Lindsaea brachypoda, 
Macadamia tetraphylla, Oberonia titani,  Peristeranthus 
hillii, Persicaria elatior, Syzygium moorei, Tinospora 
tinosporoides. ROTAP: Acianthus amplexicaulis 
(2RC-), Acronychia baeuerlenii (3RC-), Archidendron 
muellerianum (3RCa), Argophyllum nullumense (3RCa), 
Arthrochilus prolixus (2K), Callerya australis (3RC), 
Cordyline congesta (2RC-), Cupaniopsis newmanii 
(2RC-), Endiandra globosa (2RC-), Gahnia isignis 
(3RCa), Hicksbeachia pinnatifolia (3RC-), Rhodamnia 
maideniana (2RC-), Trichosanthes subvelutina (3RC-). 
Other significant species: Brunoniella spiciflora (rare in 
NSW), Dianella brevipedunculata (rare in NSW), Scleria 
levis rare in NSW, Sida cordifolia (rare in NSW). 
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Surveys and mapping of vegetation in the Far North 
Coast (FNC) study area, as elsewhere in south-eastern 
Australia, have largely been targeted towards forest 
environments and vegetation of Quaternary Sands, 
and have mainly been of public land (Griffith & 
Wilson, 2007; NPWS 1994, 1995, 1999; Keith and 
Scott 2005). Datasets that focus on public forests 
have been used to extrapolate across the landscape 
into coastal regions and lower slopes for land-use 
management initiatives at local scales and on private 
land, such as bioregional planning and bio-banking. 
Conservation planning and land-use decisions can be 
adversely influenced by the assumptions made using 
regional scale mapping and models based on remotely 
sampled data with insufficient site sampling and field 
checking. 

The vegetation of large areas of the FNC study 
area has been mapped using fine- to broad-scale 
conventional aerial photo interpretation (API) 
mapping and modelling at regional scales, and often 
with little site sampling. The limitations of using broad-
scale mapping units and classifications for conservation 
planning have been noted by Keith (1995). Significant 
variation within coarse-scale units can be overlooked 
without sufficient site sampling. Benson (2006) 
indicates that vegetation mapping rarely delineates all 
floristic groups derived in numerical analysis of sites or 
discerned through expert field observation. 

Vegetation maps and classifications are often used to 
determine priorities for land-use decision-making and 
conservation planning (Keith 1995). The community 
unit concept of vegetation classification is often used 
in these mapping programs because of its usefulness in 
landscape management (Benson 2006). Classification 
and mapping of vegetation into communities is a 
means of representing and simplifying biodiversity, 
which is composed of populations, species and 
communities. In conservation planning it is assumed 
that protection of a proportion of each vegetation 
community or ecosystem will also protect sufficient 
proportions of these elements of biodiversity and their 
interactions with the environment (NPWS 1994; 
JANIS 1991).

An advantage of floristic site sampling to inform 
vegetation classifications and mapping is that it 
increases knowledge of the distributions of individual 

plant species and their interactions with the 
environment. For example, Keith and Bedward (1999) 
found that, especially for understorey species, which 
made up a large proportion of the floristic diversity 
of the south east forest region ‘site sampling offered 
greater accuracy and precision in the measurement of 
floristic composition than remote data combined with 
qualitative field reconnaissance.’

There had been little collection of vegetation data on 
the floodplains, estuaries and lower slopes of the FNC 
before the start of the current survey. The aim of this 
project was to target the vegetation of poorly sampled 
environments and detect variations in the distributions 
of individual species and in floristic groups that were 
not captured by remotely sensed mapping alone, to fill 
environmental, distributional and tenure gaps and to 
collect data in such a way as to complement vegetation 
data collection across the wider region.

1.1 Background
The project was funded by the Comprehensive Coastal 
Assessment (CCA), a process designed to assess the 
environmental, social and economic values of the 
coastline of New South Wales (NSW). Projects funded 
by the CCA were designed to focus on the audit and 
collection of data. The current project meets the 
objectives of the Vegetation Survey and Mapping 
project and follows on from the Vegetation Data Audit 
project (NPWS, 2003). 

1.2 Survey objectives
The objectives of this project were to:

Collect vegetation data in a standard way and 
of adequate detail across the northern coastal 
zone to input into regional planning strategies. 
This was done through collation of existing data, 
stratified random site sampling, full systematic 
floristic field surveys, and subsequent analysis of 
data.

Target survey of poorly sampled environmental 
strata, and under-sampled coastal vegetation 
types and in particular coastal Quaternary 
estuarine and alluvial environments. 

•

•

1 Introduction
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Figure 1. The study area. 

The inset shows the location of the area in north-eastern NSW.
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1.3 Study area
The study area is located on the far north coast of 
NSW, extending from the Queensland border south 
to the Evans River (Figure 1). It includes the FNC 
Planning Area, which comprises the Tweed, Byron, 
Ballina, Richmond Valley, Lismore and Kyogle local 
government areas. This survey focused on the coastal 
zone and adjoining areas of planning concern, and on 
gaps in existing environmental sampling. The study 
area lies within the South East Queensland and New 
South Wales North Coast Bioregions (Thackway and 
Cresswell 1995).

1.3.1 Land-use
The main land-uses in the study area are agriculture, 
forestry, tourism, conservation and urbanisation. Crops 
include sugar cane and bananas in the Richmond and 
Tweed Valleys, and regionally important macadamia 
and tea-tree industries also occur in the study area. 
The population of the study area is increasing rapidly. 
Major population centres are Lismore, Tweed Heads, 
Ballina and Byron Bay. Over two-thirds of the study 
area is in private ownership and more than half 
of the land has been cleared of native vegetation. 
Conservation and tourism land-uses are centred on the 
large national parks and nature reserves of the coast 
and escarpment.

1.3.2 Geology
The study area is located within the Clarence–Moreton 
Basin. The major geological types are Quaternary sand 
and alluvium, Jurassic and Triassic sedimentary rocks, 
and Tertiary volcanics, including extensive basalt flows 
and extrusions of trachyte and rhyolite. A deposition 
of older Carboniferous meta-sediments underlie coastal 
ranges in the Tweed and Brunswick River Valleys 
(RACAC 1996a). 

Quaternary sand and alluvium. Coastal barrier 
sands of marine and Aeolian origin form a coastal 
strip of varying width. Beaches, dunes and hind-
dunes of Holocene age occur adjacent to the ocean. 
Adjoining these sediments are older Pleistocene 
sands forming dunes, swales and back-barrier flats. 
Along the lower reaches of creeks and rivers, tidally 
influenced estuarine sediments have been deposited in 
swamps, tidal delta flats, basins and bays and coastal 
lagoons. Areas of Quaternary alluvium occur along the 
floodplains and backswamps of the Tweed, Richmond 
and Brunswick Rivers and of Bungawalbin Creek 
and other major drainage systems of the study area 

(RACAC, 1996a).

Sedimentary rocks. Older Carboniferous meta-
sediments of the Beenleigh Block have been deposited 
in an oceanic basin and then folded by subduction and 
sea-floor scraping off the oceanic plate. These rocks 
were then overlaid by the Jurassic and Cretaceous 
sediments formed in the Clarence–Moreton Basin. 
These sedimentary rocks include coarse-grained 
Kangaroo Creek sandstones and sediments of the 
Walloon Coal Measures, Bundamba Group and 
Grafton Formation (RACAC, 1996a).

Volcanic rocks. Extrusive basalt flows and tertiary 
volcanic outcroppings from eruptions of the Mount 
Warning volcano were triggered by tectonic activity 
associated with movement of the continental plate 23 
million years ago. Basalt flows extend from Byron Bay 
to Kyogle and south to Lismore, and overlay the older 
meta-sedimentary and sedimentary rocks (RACAC, 
1996a).

1.3.3 Soil landscapes
Soil landscapes have been mapped over the north coast 
of NSW (Department of Land and Water Conservation 
1999). The study area is divided into a number of soil-
landscape groups: residual (McKee, Yorklea, examples 
of soil landscapes), transferral (Disputed Plain, Dryaaba 
Arm), colluvial (Arthurs Gap, Burringbar, Coffee 
Camp), erosional (Afterlee, Bangalow, Billinudgel), 
alluvial (Leycester, Dungurubba, Empire Valley), 
stagnant alluvial (Physics Lagoon, Bungawalbin), 
Aeolian and barrier sand (Weapons Range, Illuka), 
beach/barrier (Black Rock, Wardell), estuarine/alluvial 
(Ukerabagh), swamp (Tuckean, Everlasting ) and 
vestigial (Wollongbar). Residual soil landscapes are 
associated with soils formed from in situ weathering of 
parent material. Transferral soil landscapes are deep 
deposits of mostly eroded parent materials washed 
from areas upslope. Alluvial soil landscapes are formed 
by deposition from in-channel and bank overflows 
along river and streams. Aeolian soils are formed by 
the deposition of windblown sand particles. Swamp 
soil landscapes occur in areas where soils are at least 
seasonally waterlogged. Stagnant alluvial landscapes 
occur in parts of the alluvial plain where flows are 
reduced owing to steam migration. Deltaic and 
estuarine soil landscapes form where rivers and streams 
meet the sea. Beach/Barrier soil landscapes are formed 
from wave action or deposited during changes in sea 
level (Morand 2001). 
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1.3.4 Coastal Quaternary geology
A new classification of Quaternary deposits was 
undertaken for the coastal zone of NSW (Troedson 
et al. 2004). Quaternary deposits were divided into 
three depositional classes: alluvial, estuarine and 
coastal barrier sand. The depositional classes were 
also differentiated into Holocene and Pleistocene 
deposits. Holocene sediments are deposits in the active 
depositional coastal zone and have accumulated over 
the last 10,000 years following post-glacial marine 
transgression (Troedson et al. 2004). Pleistocene barrier 
sands were deposited during times of high sea-level 
before 10,000 years ago. 

Alluvial plain depositional systems occur on the 
landward section of the coastal plain. They are most 
extensive in the estuarine deltaic plains of the main 
coastal rivers and extend into non-tidal narrow valleys 
of coastal catchments (Troedson et al. 2004). Estuarine 
depositional environments occur in waterbodies of 
brackish to marine salinity and under some tidal 
influence (Troedsen et al. 2004). Coastal barrier 
systems are located on the seaward side of the coastal 
plain and comprise wind-blown and marine-deposition 
sands (Troedsen et al. 2004). 

1.3.5 Climate
Climatic patterns are controlled by the progression of 
high- and low-pressure systems across the continent. 
Seasonal patterns of temperature and rainfall are 
driven by the north–south migration of high-pressure 
systems. The effects of tropical cyclonic activity and 
landforms both also have an impact on the climate 
of the region. Longer term trends in rainfall and 
temperature are influenced by the El Niño–Southern 
Oscillation (ENSO), which determines the circulation 
and strength of trade winds directing moisture across 
eastern Australia (NRAC, 1996b).

Summers are hot and winters warm. Annual mean 
maximum temperatures vary from 26°C at Casino, 
which is inland, to 23.3°C at Yamba, on the coast. The 
mean summer maximum is 31°C at Casino, and the 
mean summer minimum is 25.9°C at Alstonville, close 
to but not on the coast. Cooler temperatures occur at 
higher altitudes along the Nightcap, McPherson and 
Border Ranges and at Mount Warning (NRAC, 1996b).

Rainfall is highest in summer–autumn and lowest 
in winter–spring. The northern coastal fringe and 
hinterland ranges receive high annual rainfall (mean 

annual rainfall at Byron Bay is 1707 mm; at Ballina 
1654 mm). Rainfall increases to over 2000 mm per 
annum on the McPherson, Nightcap, Burringbar and 
Border Ranges. The intensity of rainfall is extreme, 
and the potential for erosion is high. Annual rainfall 
decreases from north to south along the coast; it is 
1456 mm at Yamba. There is a dry rainshadow, with 
average annual rainfall less than 800 mm, north and 
south of about Casino (which itself has a mean annual 
rainfall of 1098 mm) (Temperature and Rainfall data 
from Bureau of Meteorology website). 

1.3.6 Vegetation
The vegetation of the study area has significant 
biodiversity values and many notable features. It is 
located in the McPherson Macleay Overlap, contains 
remnants of the Big Scrub rainforest, supports three 
areas of World Heritage Rainforest, and contains the 
Border Ranges, which is one of Australia’s 15 National 
Biodiversity Hotspots. 

The McPherson Macleay Overlap is an area of very 
high biodiversity. The overlap contains species of 
both temperate and tropical areas as a result of a 
combination of climatic and geographical influences. 
The study area is home to the Big Scrub, which was 
once the largest expanse of subtropical rainforest in 
Australia, but has been largely cleared and now less 
than 1% remains. The Big Scrub was a rich area for 
flora with a high level of species endemism. The study 
area contains the Focal Peak, Sheild Volcano and 
Main Range Groups of the World Heritage Gondwana 
Rainforests of Australia.

1.3.7 Previous studies
Previous regional surveys focusing on public land and 
forested environments include the North East Forest 
Biodiversity Survey (NEFBS) (NPWS 1994), the 
vegetation surveys of the Comprehensive Regional 
Assessments (CRA) (NPWS 1999), and the vegetation 
surveys of the Natural Resource Audit Council 
(NRAC) (NPWS 1995). The NRAC vegetation 
surveys targeted vacant and reserved Crown Land in 
the Clarence, Richmond and Tweed River Catchments 
(NPWS 1995). The NEFBS flora project surveyed and 
analysed the distribution of vascular plants throughout 
the forests of north-eastern NSW (NPWS 1994), 
and 205 sites sampled during the NEFBS lie within 
the study area of the present study. The CRA surveys 
were done as part of the data-collection component 
of a regional assessment of forests in north-eastern 
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NSW. Survey and analysis of forest-site data was done 
to produce the Forest Ecosystem classification that 
acted as a biodiversity surrogate for land-use decision-
making and conservation planning in north-eastern 
forests (NPWS 1999). The Forestry Commission of 
New South Wales created the forest type classification 
of New South Wales which focused on commercial 
species of interest for timber harvesting in public land 
areas (Forestry Commission of New South Wales, 
1989). 

State Forests of New South Wales (SFNSW) 
completed flora surveys for Urbenville and Casino 
Management Areas (Binns 1995a, 1995b). Floyd 
(1990) conducted an inventory of rainforests in NSW 
identifying rainforest suballiances. 

Vegetation mapping has been done for the Tweed 
Council Area (Kingston et al. 2004). Vegetation was 
mapped into 50 units, including rainforest, open 
forest, closed forest, heathland/shrublands, woodland, 
saltmarsh, sedgeland/rushland, fernland/forbland, 
wetland and grassland formations (Kingston et al. 
2004). Within Byron Shire, 13 vegetation mapping 
units and 37 associations were recognised (Landmark 
Ecological Services 1999). Vegetation mapping has also 
commenced in Ballina and Richmond Valley Councils. 

Coastal wetlands and associated vegetation types 
of the Tweed Shire were surveyed by Pressey and 
Griffith (1992). They identified 10 floodplain forest 
vegetation communities, three heathland/shrubland 
communities and three estuarine communities. Further, 
Pressey (1989) surveyed the wetlands of the Lower 
Clarence Floodplain. The vegetation of Broadwater 
National Park (Griffith 1985), Bundjalung National 
Park (Griffith 1983) and Newybar Swamp (Griffith 
2007) has also been mapped and surveyed, using 
the classification known as NPWS NSW Coastal 
Vegetation (Griffith and Wilson 2007). Dunn’s White 
Gum Eucalyptus dunni a rare tree species with a limited 
distribution on the north coast was also surveyed 
(Benson & Hager 1993). 

Griffith (2002) studied the patterns and processes 
in wallum vegetation of north-eastern NSW. 
Approximately 500 sites were stratified on the basis of 
aerial-photo pattern and latitude. Wallum vegetation 
was defined for the purpose of his study as all 
vegetation occurring in dunefields, beach-ridge plains 
and sandy back-barrier flats (Griffith 2002). Floyd 

(1988) listed the plant species of headlands from Coffs 
Harbour to Tweed Heads. 

Keith and Scott (2005) used available vegetation 
data to construct a diagnosis of the major plant 
communities and document the flora of the coastal 
floodplains of NSW. Six major plant communities 
and 39 floristic groupings were identified through 
cluster analysis. The major groupings in the study 
area included: Saltmarsh, Swamp Oak floodplain 
forest, Swamp sclerophyll forest on coastal floodplains, 
Mangroves, Lowland rainforest on floodplain, Wet 
heath North Coast, Freshwater-lagoon on sand, 
Foredune scrub, Littoral rainforest, Beach grassy heath, 
Swamp sclerophyll forest on coastal sandplains, and 
Subtropical coastal floodplain forest.
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2. Methods

2.1 Use of Existing Flora survey data
Only data that was collected during the current survey 
was analysed to minimise the influence of observer 
variability in the delineation of communities. It has 
been found that incorporating site data from a range of 
past surveys can lead to problems in the interpretation 
of the results of numerical analysis, where groupings 
of sites can be an artefact of observer variability (Bell, 
2007, DEC, 2004). 

Data sets within the study area were reviewed to assess 
their use as supporting information and to help identify 
gaps in sampling effort. A shape file was created in 
ARCVIEW from downloading all sites in the study 
area from the YETI database. 

In total, 1260 survey sites have previously been 
sampled in the study area. This includes 501 
quaternary sand and alluvium sites; 133 sites on 
the alluvial plain; 279 sites on coastal barrier sands; 
46 sites on the estuarine plain; and 43 sites on 
undifferentiated sediments. A total of 842 were 
bedrock sites, comprising 224 sites sampled on steep 
topography, which was not a priority for sampling in 
this survey. 618 sites were located in more gentle relief 
classes.

Table 2(i) lists data sets that may be suitable for future 
use to numerically analyse in combination with new 
flora survey sites, subject to observer bias, seasonality, 
date of survey and reliability. Incompatible sites that 
can’t be compared numerically with new sites because 
of non-comparable methods are shown it Table 2(ii). 

Table 2(i) Compatible Data Sets

Survey Plot size Type of data No. of 
sites

Reference

North East Forest Biodiversity 
Study (NEFBS)

20 x 50 nested  Full floristic, cover 
abundance

205 NPWS (1994)

Comprehensive Regional 
Assessment (CRA)

20 x 50 nested Full floristic, cover 
abundance

96 NPWS (1999)

Natural Resources Audit 
Council (NRAC)

20 x 50 nested Full floristic, cover 
abundance

115 NPWS (1995)

State Forest Flora Surveys 20 x 50 nested Full floristic, cover 
abundance

219 Binns (1995)

Tweed Coastal Vegetation 
Surveys

20 x 20 Full floristic, cover 
abundance

51 Pressey and Griffith 
(1992)

North Coast Private Property 20 x 20 Full floristic, cover 
abundance

68 NSW Department of 
Lands

Eucalyptus dunnii Survey 20 x 20 Full floristic, cover 
abundance

12 Benson & Hager 
(1992)

Wallum Heath Surveys 10 x 10 random 
quadrats in 30 x 20 

Braun Blanquet 70 Griffith et al (2003)

Table 2(ii) Supporting Information Data Sets

Survey Plot size Type of data No. of 
sites

Reference

A.G. Floyd rainforest surveys Irregular traverse Relative abundance 193 Floyd (1990)

Broadwater National Park 20 x 20 Relative abundance 58 Griffith (1990)

Bundjalung National Park 20 x 20 Relative abundance 69 Griffith (1983)

Rapid Overstorey Sites Plotless Canopy taxa only 204 NPWS (1999)
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2.2 Site Stratification
The project used random stratified site sampling, 
recognising the unique environmental influences 
on vegetation in the coastal zone. Strata used were 
a combination of vegetation formation, deposition 
environment/geology, and landform unit/landform 
process class. 

A new approach to survey stratification was developed 
for the coast. Existing regional stratifications of 
forests and public land (NEFBS 1994; NRAC, 
1995 and NPWS, 1999) used geology, slope, aspect, 
topography, climate and rainfall to stratify sites. In 
coastal vegetation, environmental influences operate at 
resolutions finer than coarse GIS layers. For example, 
in a coastal survey of Booti Booti National Park, 
Griffith et al. (2000) found that stratification using 
environmental variables (geology, slope, and aspect) 
was unsatisfactory due to the coarse resolution of the 
environmental layers available. 

The most notable omission in previous regional survey 
stratifications was a subdivision of Quaternary sand 
and alluvium. The Coastal Quaternary Mapping 
Project funded by the Comprehensive Coastal 
Assessment provides a division of alluvial, estuarine, 
undifferentiated and coastal barrier sediments for 
the CCA study area (Troedson, et al 2004). It also 
distinguishes between Holocene and Pleistocene sands, 
which is an important determinant of vegetation 
pattern. The layer also defines a landform unit class, 
which is useful in stratifying different deposition 
landforms within the deposition units. 

Vegetation Formation. All available vegetation 
mapping in the far north coast study area was collated 
and grouped into twelve vegetation formations. A 
vegetation shape file of these classes was created to 
overlay with other environmental strata (Table 2(iii)).

Table 2(iii) Vegetation Formations

Vegetation Formations

Rainforest

Riparian Forest

Saltmarsh

Sedgeland

Swamp Sclerophyll Forest and 
Woodland
Wet Sclerophyll Forest

Heathland and Shrubland

Dry Sclerophyll Forests and Woodlands

Mangrove Forests and Woodlands

Geology, deposition units and relief class. Vegetation 
formations were further stratified by geology. In 
areas of Quaternary sand and alluvium the CCA 
Coastal Quaternary mapping layer was used to 
assign sites to alluvial, estuarine, coastal barrier and 
undifferentiated deposition environments. In assigning 
sites first priority was given to estuarine, alluvial and 
undifferentiated strata, and then coastal barrier sands. 
Wallum vegetation on coastal barrier sands were well 
sampled by Griffith et al. (2003). The additional sites 
allocated to coastal barrier sands in this survey where 
done to provided context and to sample gaps outside 
the areas sampled by Griffith et al (2003). Within 
each deposition environment sites were allocated to 
associated landform units (Table 2(iv)).
Table 2(iv) Deposition Environment

Deposition 
environments

Landform units

Alluvial Backswamp, levee, terrace, colluvial 
fan, valley fill, channel, channel fill 
and swale 

Estuarine Saline swamp, basin and bay, coastal 
lagoon, interbarrier creek deposits, 
tidal delta flat 

Coastal Barrier Ridge and strandplain, dune, swale, 
backbarrier flat 

Undifferentiated Undifferentiated, freshwater swamp

Sites allocated to bedrock sites were targeted towards 
lower slopes and gentle relief classes outside the areas 
already sampled during CRA forest surveys. The 
lithology codes in the soil landscape layer were used as 
surrogates for bedrock geology. Five classes occurred in 
the study area (Table 2(v)).
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Table 2(v) Sites by strata - geology

Geology
Basalt (Lamington Volcanics - Lismore, Blue Knob 
Basalt)
Low sedimentary quartz (Beenleigh Block meta-
sediments, Walloon Coal Measures, Grafton 
Formation)
High sedimentary quartz (Kangaroo Creek 
Sandstones, 
Acid volcanic (not sampled)
Plutonic rocks (not sampled)

In bedrock areas landform relief classes were used to 
refine the study area based on the soil landscapes GIS 
layer (Department of Lands, 1999; Speight, 1990). 
Landform classes in the gently undulating, to rolling 
and undulating hills and slopes were identified as a 
priority for survey. Landform classes are indicated in 
Table 2(vi).
Table 2(vi) Landform Relief Class

Landform Relief Class
Rolling Low Hills
Undulating hills
Undulating low hills
Rolling Hills
Undulating Rises
Gentle Undulating Rises
Rises
Gently undulating Plain

Sites were allocated on the basis of the area occupied 
by each combination of vegetation formation by 
geology/deposition environment. 300 sites were 
allocated to sites on Quaternary Sand and alluvium. 
One hundred and fifty (150) sites were allocated to 
strata on bedrock geology. 

Habitats of restricted extent or those of special interest 
were also sampled. These included headlands, Callitris 
woodlands, littoral rainforests, freshwater wetlands, 
Pleistocene dune vegetation, Milky Mangrove, 
fernlands, grasslands and saltmarsh.

2.3 Site Sampling
The field survey used site survey standards compatible 
with previous DECC and NPWS (Comprehensive 
Regional Assessments, NPWS (1999); North East 
Forests Biodiversity Study (NPWS 1994), and 
Nandewar WRA (DEC, 2004). It also followed 
standards recommended in Guidelines for Mapping 
Native Vegetation (DLWC 2000). 

Floristic data were collected in 20 x 20m or 40 x10 
metre quadrats. Sampling was undertaken in April/
May and September/November 2006. All vascular 
plant species occurring within the plot were listed 
and assigned a cover abundance score using a 6-point 
modified Braun-Blanquet scale (Poore, 1955). As far 
as possible, sites were placed in visually homogeneous 
vegetation to avoid sampling ecotones. 

Structural, physical and disturbance data were also 
collected. Structural data included growth form, height 
range and percentage crown cover of the dominant 
taxa within all strata present. Physical site data 
included altitude, slope, aspect, horizon elevation, soil 
depth and type, field geology and landform element 
in accordance with Walker & Hopkins (1990). An 
assessment of the condition of the sites was made 
along with fire, grazing and weed disturbance. A digital 
photograph was taken at each site.

Sites were numbered using an eight-ten digit code. All 
sites were denoted by the survey ID prefix CCA, then 
the first three letters of the mapsheet, a site number for 
that mapsheet, a one or two digit geology code, and a 
landform unit code. 

C C A E M P 0 1 A B

e.g.

Comprehensive Coastal Assessment

EMPIRE VALE 1:25 000 map sheet

Site number 1

Alluvial Plain 

Backswamp 
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2.4 Data Management
Data was entered into the CCAFNCVEG vegetation 
survey database held in a Central YETI database. YETI 
is an access database, developed by Michael Bedward 
and Murray Ellis for the entry of floristic, structural, 
physical and disturbance data collected at flora sites. 
Database entry fields relate to the field proforma. Data 
can be readily exported into data analysis software. 

2.5 Data Analysis
Vegetation communities were classified using 
quantitative data analysis of field data from 346 
sites. Floristic data from the sites was analysed using 
PATN V3 (Blatant Fabrications Pty. Ltd.). The 
Bray-Curtis coefficient was generated to identify 
dissimilarity between sites. An association matrix 
displaying dissimilarity scores between all pairs of sites 
was produced. An unweighted pair group arithmetic 
averaging (UPGMA) clustering strategy was applied to 
the matrix to derive a hierarchical classification using a 
default beta of –0.1. 

A dendogram and two way table were produced 
to display the hierarchical relationships between 
individual sites and groups of sites. An initial broad 
grouping of sites provided the basis for further 
investigation. Groups of sites were examined using 
species that characterised the group, and other 
structural, physical and environmental variables. 
Each broad group was split to delineate finer scale 
floristic assemblages in a sequential manner. The 
number of groups was set at 60. An ALOC analysis 
of the data was done as a means of comparison with 
the original hierarchical agglomerative analysis. An 
analysis excluding exotic species was also done and 
it showed a good correlation between the groups 
identified in the analysis of all species. It was decided 
to run with full floristic analysis including all species. 
Weeds form a major component of the vegetation of 
the study area and their contribution to the vegetation 
of the far north coast and can’t be disregarded in a 
comprehensive numerical analysis of the area. 

A FIDEL analysis (Keith and Bedward, 1999; Westhoff 
& van der Maarel, 1978) was done to indicate positive 
diagnostic taxa within each community. Positive 
diagnostic taxa are those that are more likely to be 
found in a community than in other communities. 
Diagnostic species are identified by calculating the 
group and non group frequency of each taxa. Only 
positive indicator species are included in each profile. 
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3 Results
Of the 346 sites surveyed, more than 40% were on 
private land or Crown leasehold, with the rest on 
Crown Land, National Parks, Nature Reserves, and 
State Forests. The locations of the survey sites are 
shown on Figure 3.1.

3.1 Floristics
In total, 1027 taxa (inldudes: species: subpecies 
and varities), in 160 families, were recorded in the 
survey, comprising: two fern allies (in 2 families), 
54 ferns (17), one cycad (1), four conifers (4), 706 
dicotyledons (109), and 260 monocotyledons (27). 
The most common plant families by number of taxa 
were Myrtaceae (77), Poaceae (73), Fabaceae (72), 
Cyperaceae (61), Asteraceae (37), Orchidaceae (30), 
Lauraceae (29), Rutaceae (28), Sapindaceae (27), 
Euphorbiaceae (26), Proteaceae (25), Epacridaceae 
(21), Rubiaceae (17), Apiaceae (13), Moraceae (12), 
Asclepiadaceae (11), Solanaceae (11), Apocynaceae 
(10), and Dilleniaceae (10). A full list of taxa recorded 
from the surveys is given in Appendix 2. 

The most common native plant species were climbing 
plants: Common Silkpod (Parsonsia straminea), 
Lawyer Vine (Smilax australis) and Scrambling Lily 
(Geitonoplesium cymosum). The trees Broad-leaved 
Paperbark (Melaleuca quinquenervia), Tuckeroo 
(Cupaniopsis anarcardioides) and Guioa semiglauca 
were recorded frequently, as were the ground 
covers Ottochloa gracillima, Spiny-headed Mat Rush 
(Lomandra longifolia) and Blue Flax-lily (Dianella 
caerulea) (see Table 3(i)).

Plant life-forms clustered into particular plant 
communities and assemblages. For example, subtropical 
rainforest communities had a profusion of mesic trees 
and shrubs, epiphytes and a large number of rainforest 
climbing plants. Swamp sclerophyll communities were 
typically dominated by sedges or ferns. Other swamp 
sclerophyll communities and some dry sclerophyll 
forest assemblages had a high proportion of grasses. 
Coastal barrier sand sites were characterised by dry 
heath and shrub species. 

Weeds were a major component of the flora surveyed, 
particularly in the floodplain, lower slope and dunal 
environments of the study area. A total of 129 exotic 
taxa were recorded. The most common were Lantana 
(Lantana camara), Camphor Laurel (Cinnamomum 
camphora), Senna pendula var. glabra, Ipomoea cairica, 
Ochna serrulata, Passiflora suberosa and Umbrella Tree 
(Schefflera actinophylla) (see Table 3(ii)). Lantana and 
Camphor Laurel are among the most widespread and 
abundant of all species recorded in the survey. 

Species richness varied greatly between communities, 
from floristically simple saline sedgeland communities 
(Communities 7, 8, 9), to mangrove (Community 62), 
freshwater wetlands (Communities 24, 25, 26) and 
shrubland communities (Community 28) to diverse 
subtropical rainforest communities (Communities 35, 
44, 45, 47) and wet sclerophyll forest communities 
(Communities 40, 41, 43, 52). 

The FNC, and especially the Tweed, Brunswick 
and Richmond lowlands, are a known hotspot for 
threatened plant species. A total of 39 threatened 
plants species were recorded in the survey. In addition, 
11 Rare or Threatened Australian Plants (ROTAP) 
(Briggs and Leigh 1996) and a number of rare species 
or species at the southern limit of their distributions 
were recorded. Many species are endemic to the 
Tweed lowlands. Taxa of conservation significance are 
discussed in section 3.2.

Some species had not been previously recorded in 
systematic vegetation surveys on the north coast of 
New South Wales. New records included Amyema 
mackayense subsp. mackayense and Asperula gemella.
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Table 3(i) Most commonly 
recorded species of plant in the 
study area. 

Species recorded at >80 sites 
are shown; Frequency is the 
number of sites a species was 
recorded from (total number of 
sites = 346). Species with an 
asterisk are exotic species.

Table 3(ii) Most commonly 
recorded exotic species 
recorded in the study area. 

Frequency is the number of 
sites a species was recorded 
from (total number of sites = 
346 >15 records). 

Species Family Freq
Parsonsia straminea Apocynaceae 155
Smilax australis Smilacaceae 146
Geitonoplesium cymosum Luzuriagaceae 144
Lantana camara* Verbenaceae 142
Melaleuca quinquenervia Myrtaceae 136
Cupaniopsis anacardioides Sapindaceae 116
Ottochloa gracillima Poaceae 108
Lomandra longifolia Lomandraceae 103
Cinnamomum camphora* Lauraceae 101
Dianella caerulea Phormiaceae 101
Guioa semiglauca Sapindaceae 100
Hibbertia scandens Dilleniaceae 98
Jagera pseudorhus Sapindaceae 96
Maclura cochinchinensis Moraceae 95
Morinda jasminoides Rubiaceae 93
Alphitonia excelsa Rhamnaceae 91
Archontophoenix cunninghamiana Arecaceae 89
Glochidion sumatranum Euphorbiaceae 88
Glochidion ferdinandi Euphorbiaceae 87
Marsdenia rostrata Asclepiadaceae 80
Senna pendula var. glabrata* Fabaceae 80

Species Family Freq
Lantana camara Verbenaceae 146
Cinnamomum camphora Lauraceae 101
Senna pendula var. glabrata Fabaceae 80
Ipomoea cairica Convolvulaceae 61
Ochna serrulata Ochnaceae 45
Passiflora suberosa Passifloraceae 42
Schefflera actinophylla Araliaceae 42
Asparagus aethiopicus Asparagaceae 33
Axonopus compressus Poaceae 30
Ageratina riparia Asteraceae 28
Ligustrum sinense Oleaceae 26
Passiflora subpeltata Passifloraceae 21
Passiflora edulis Passifloraceae 22
Chrysanthemoides monilifera Asteraceae 21
Ageratina adenophora Asteraceae 18
Baccharis halimifolia Asteraceae 18
Solanum seaforthianum Solanaceae 17
Solanum mauritianum Solanaceae 16
Asparagus plumosus Asparagaceae 16
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Figure 3.1. Location of study sites within the FNC study area. 
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3.2 Numerical analysis
Four major vegetation groups were identified by expert 
interpretation at the 60 group level classification in the 
dendrogram which were correlated with tidal influence, 
substrate and broad soil type. These were Group 1 
– Saline wetlands; Group 2 – Freshwater, seasonally–
permanently inundated soils; Group 3 – Coastal barrier 
sand sites and headland sites; Group 4 – Forests on 
alluvium or finely textured soils of coastal floodplains 

and foothills. A simplified dendrogram is shown in 
Figure 3.2 and a summary of group relationships is 
shown in Table 3(iii). A full dendrogram is in Appendix 
3. A secondary split identified 27 ssemblages within 
the four primary groups, based on an expert assessment 
of dominant and associated species, environmental 
influences and geographic distribution. A decision to 
spilt and amalgamate the 60 groups in the dendrogram 
was made by expert assessment including the input of a 
expert workshop. 

Table 3(iii) Primary, secondary and tertiary floristic groups differentiated by hierarchical agglomerative 
clustering of full floristic data (species and relative abundance). 

The primary groups represent the four major soil environments present in the study area, as indicated by a cut-
point of about 1.5 on the dendrogram. The secondary groups represent broad vegetation types found within each 
of the major soil environments and correspond to a dendogram cut-point of about 1.2. The tertiary level groupings 
(assemblages) represents floristic groupings at the 60-group level. Closely similar groups may be merged at this level. 
Splits between the Brunswick–Tweed (BT) and Lower Richmond (LR) are common at the 60-group level but only a 
few are given below. 

Primary group Secondary group Tertiary Group Dendogram 
groups

1 – Soils in tidal zone or with 
saline influence

1(i) Mangroves 1(a) Mangroves 62

1(ii) Saltmarsh 1(b) Saltmarsh, saline grassland 1–2
1(iii)Casuarina glauca 1(c) C. glauca with grass or 

Carex appressa (often disturbed 
by clearing and grazing; 
floodplain further from estuaries)

3–4

1(d) C. glauca–Excoecaria 
agallocha (close to estuaries)

5–6

1(e) C. glauca–Juncus krausii 
(close to estuaries)

7–9C

2 – Freshwater, seasonally–
permanently inundated soils 
(swamp forest, wet heath, 
freshwater swamp)

2(i) Coastal M. quinquenervia 
± C. glauca ± L. suaveolens 
with ferny understorey

2(a) Broad-leaved Paperbark 
swamp forests

10–15D

2(ii) Coastal M. quinquenervia 
± C. glauca ± E. robusta with 
herb–graminoid (sedge, grass, 
or reed) understorey; wet 
heath, freshwater wetland, 
Coral Fern

2(b) Wet heath 16–17

2(c) Coral Fern 18
Assemblage 2(e) Paperbark 
dunal scrubland

19

Assemblage 2(f) Sedge paperbark 
swamp box

20–21, 23

Assemblage 2(g) Reedland 22, 24
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Primary group Secondary group Tertiary Group Dendogram 
groups

Assemblage 2(h) Freshwater 
wetland/swamp meadown

2(iii) Middle Richmond swamp 
forest and freshwater wetlands

2(i) Middle Richmond swamp 
forest and 2d

25–30

2(j) Middle Richmond freshwater 
wetland

3 – Freely draining, sandy soils 3(i) Open forest on back 
barrier (Pleistocene) sands 

Assemblage 3(a) Open Forests 
on Pleistocene sands

31–33

Assemblage 3(b) Vegetation on 
Holocene dunes

3(ii) Frontal (Holocene) 
dunes open forest and littoral 
rainforest

Assemblage 3(c) Headland 
grasslands

33–38

Assemblage 3(d) Community 38: 
Heathy Scribbly Gum

4 – Soils on alluvium or 
bedrock (finely textured soils 
of coastal floodplains and 
foothills)

4(i) 4(a) Lower Richmond Brush Box 40–41

Assemblage 4(b) Brunswick–
Tweed Brush Box 

42–43

4(ii) Rainforest Assemblage 4(c) Tweed–
Brunswick subtropical: (i) 
rainforest on meta-sediment–
subtropical/dry subtropical

44

Assemblage 4(c) Tweed 
Brunswick subtropical (rainforest 
ecotone/disturbed, often with 
sclerophyll emergents)

45

Assemblage 4(c) Tweed 
Brunswick subtropical (rainforest 
on basalt – Subtropical 
Rainforest White Booyong type)

47

4(iii) Wet sclerophyll/moist 
open forest (with rainforest 
component in understorey)

Assemblage 4(d) Forest Red 
Gum swamp sclerophyll/wet 
sclerophyll open forests

48–54

Assemblage 4(e) Fig/Quandong 
rainforest on Holocene dunes 
(Community 52)
Assemblage 4(f) Patches Beach 
alluvial palm forest (Community 
53)

4(iv) Dry, grassy/layered open 
forest

Assemblage 4(g) Dry sclerophyll 
grassy open forests

55–59
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Figure 3.2. Dendrogram of 62 vegetation groups from classification of 346 sites 

(UPGMA, Bray_Curtis association measure, Beta=-(0.1). Vegetation group 1_ Saline influence; Vegetation Group 
2- Group 2 Freshwater, seasonally/ permanently inundated soils; Group 3 Coastal barrier sand and headland; Group 
4 Forests on alluvium or fine-textured soils of coastal floodplains and foothills
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3.3 Summary of assemblages and their 
communities
In total, 27 assemblages were derived by grouping 
floristic communities derived by numerical into 
groupings of similar floristic compostion, structure 
and environmental relationships (Four assemblages 

within Primary Group 1, 11 in Primary Group 2, five in 
Primary Group 3 and seven in Primary Group 4). The 
27 assemblages comprise a total of 62 communities. 
Table 3(iii) provides a summary of the assemblages 
within each primary group, and Table 3(iv) lists the 62 
communities identified in the FNC study area.

Table 3(iv) Summary of primary groups and the assemblages that fall within each resulting from expert 
assessment 

Group � – Saline wetlands (Communities �–�, ��)
1(a) Mangroves (Communities 5, 62)
1(b) Saltmarsh/saline grasslands (Communities 1, 2)
1(c) Swamp Oak forests, sedgelands and rushlands (Community 3, 4, 6)
1(d) Sedgeland/Rushland (Communities 7–9)
Group � – Freshwater, seasonally–permanently inundated soils (Communities �0–�0)
2(a) Broad-leaved Paperbark swamp forests varying from a sedge to ferny understory (Communities 10–14)
2(b) Floodplain palm forest (Community 15)
2(c) Wet heath (Communities 16, 17)
2(d) Coral Fern fernland (Community 18)
2(e) Paperbark dunal scrubland (Community 19)
2(f) Broad-leaved Paperbark–Swamp Box with a sedge understorey (Communities 20, 21, 23)
2(g) Reedland (Community 22)
2(h) Freshwater wetland/swampy meadow (Communities 24, 25)
2(i) Bungawalbin swamp forest (Communities 26–29)
2(j) Middle Richmond freshwater wetland (Community 30)
2(k) Alluvial palm forest (Community 53)
Group � – Coastal barrier sands and headlands (Communities ��–��)
3(a) Open forests on Pleistocene Sands (Communities 31–33)
3(b) Vegetation of Holocene sands (Communities 34, 36)
3(c) Headland grassland (Community 37)
3(d) Scribbly Gum community on Pleistocene sands (Community 38)
3(e) Wallum Banksia (Community 39)
Group � – Forests on alluvium or finely textured soils of coastal floodplains and foothills (Communities 
�0–��)
4(a) Tweed Brunswick Brush Box wet sclerophyll forest (Communities 40–41)
4(b) Richmond Valley Brush Box wet sclerophyll forest (42, 43)
4(c) Subtropical rainforest (Communities 44–47), Brush Box littoral rainforest (Community 35)
4(d) Forest Red Gum swamp sclerophyll/dry open forests (Communities 48–51) 
4(e) Fig–Quandong rainforest on Pleistocene dunes (Community 52) 
4(f) Whalebone Tree dry rainforest (Community 54)
4(g) Dry sclerophyll grassy open forests (Communities 55–61)
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Table 3(v) Vegetation communities

Community Name
Community 1 Saltmarsh
Community 2 Blue Couch–Prickly Couch grasslands of the estuarine plain
Community 3 Broad-leaved Paperbark–Swamp Oak swamp sclerophyll alluvial plain open forest
Community 4 Swamp Oak–Broad-leaved Paperbark estuarine and alluvial plain swamp sclerophyll forest
Community 5 Milky Mangrove–Swamp Oak– Grey Mangrove king-tide forest
Community 6 Swamp Oak–Hoop Pine–Tuckeroo swamp sclerophyll/dry ‘gallery’ floodplain rainforest
Community 7 Prickly Couch–Sea Rush–Schoenoplectus subulatus saltmarsh
Community 8 Swamp Oak king-tide swamp sclerophyll forest
Community 9 Sea Rush–Matgrass saltmarsh
Community 10 Broad-leaved Paperbark–Swamp Oak–fern/sedge swamp sclerophyll forest
Community 11 Broad-leaved Paperbark–Pink-flowered Doughwood swamp sclerophyll open forest
Community 12 Broad-leaved Paperbark–Swamp Oak ferny swamp sclerophyll forest
Community 13 Alluvial plain Broad-leaved Paperbark–Swamp Mahogany–Bangalow Palm/ Saw sedge–water 

fern swamp sclerophyll forest
Community 14 Swamp Mahogany–Broad-leaved Paperbark/sedge/fern swamp sclerophyll forest
Community 15 Bangalow Palm–Swamp Box–Cabbage Tree Palm–Weeping Myrtle alluvial riparian forest
Community 16 Tea-tree (Leptospermum spp.)–Sporodanthus interruptus wet heath
Community 17 Leptospermum liversidgei–Wallum Bottlebrush–Grass Tree–Heath-leaved Banksia wallum wet 

heath complex
Community 18 Coral Fern fernland
Community 19 Broad-leaved Paperbark–Coast Banksia–Red Ash dunal woodland
Community 20 Swamp Box–Broad-leaved Paperbark–rush/fern swamp sclerophyll forest
Community 21 Broad-leaved Paperbark–Swamp Oak–rush saline swamp sclerophyll open forest
Community 22 Common Reed–Black Bog-rush reedland/rushland
Community 23 Swamp Box–Broad-leaved Paperbark–Swamp Mahogany swamp sclerophyll forest
Community 24 Swamp Ricegrass (Leersia hexandra) Lepironia articulata, Smartweed (Persicaria strigosa) and 

Juncus usitatus Swampy Meadow.
Community 25 Swamp Ricegrass–Bolboschoenus caldwellii–Schoenoplectus validus–Cyperus exaltatus freshwater 

wetland
Community 26 Hinterland Narrow-leaved Paperbark–tea-tree backswamp shrublands-sedgelands
Community 27 Weeping Myrtle–Water Gum floodplain riparian forest
Community 28 Narrow-leaved Paperbark–Wallum Bottlebrush swamp sclerophyll shrubland
Community 29 Swamp Box–Narrow-leaved Paperbark–Broad-leaved Paperbark alluvial swamp sclerophyll 

forest 
Community 30 Middle Richmond freshwater wetlands
Community 31 Scribbly Gum–Red Mahogany–Brush Box dry sclerophyll open to closed forest on coastal 

barrier sands
Community 32 Blackbutt–Turpentine open forest complex
Community 33 Coast Cypress Pine on dunes and ridges
Community 34 Coast Banksia frontal dune open forest on Holocene dunes
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Community Name
Community 35 Brush Box lowland rainforest
Community 36 Coast Wattle–Coast Tea-tree–Coast Banksia shrubland on Holocene dunes and ridges
Community 37 Kangaroo Grass headland grassland
Community 38 Scribbly Gum–Old Man Banksia–tea-tree heathy low open sclerophyll forest/shrubland
Community 39 Wallum Banksia dry heath
Community 40 Lower Richmond floodplain mesic successional wet sclerophyll forest/rainforest
Community 41 Lower Richmond Brushbox–Pink Bloodwood–Grey Ironbark mesic tall open forest
Community 42 Tweed–Brunswick Valley Brush Box–Blackbutt–Pink Bloodwood–Tallowwood foothill wet 

sclerophyll forest
Community 43 Brunswick–Tweed Brush Box gully rainforest on meta-sediments
Community 44 Tweed–Brunswick Valley Blue Quandong subtropical rainforest
Community 45 Tweed–Brunswick Valley Bangalow Palm–Lilly Pilly subtropical rainforest
Community 46 Stinging Tree–White Fig–Brush Bloodwood subtropical rainforest
Community 47 Tweed Valley meta-sediment and basalt low-elevation subtropical rainforest
 Community 48 Flooded Gum–Pink-flowered Doughwood–Hard Quandong alluvial plain wet sclerophyll forest
Community 49 Camphor Laurel–Forest Red Gum open to closed forest
Community 50 Swamp Oak–Forest Red Gum–Broad-leaved Paperbark–Swamp Box swamp sclerophyll 

woodland to open forest
Community 51 Forest Red Gum–Willow Bottlebrush–Camphor Laurel dry open forest
Community 52 Small-leaved Fig–Hard Quandong–Bangalow Pine subtropical/littoral rainforest on 

Pleistocene dunes
Community 53 Patches Beach Broad-leaved Paperbark–Swamp Oak–Cabbage-tree Palm swamp sclerophyll 

forest on the alluvial plain
Community 54 Whalebone Tree–Thorny Pea–Gossia fragrantissima gallery dry rainforest
Community 55 Grey Ironbark–Pink Bloodwood–Thick-leaved Mahogany dry grassy open forest
Community 56 Broad-leaved Paperbark–Swamp Box–Tuckeroo swamp sclerophyll open forest
Community 57 Red Mahogany–Pink Bloodwood–Swamp Mahogany–Swamp Box dry open forest
Community 58 Pink Bloodwood–Grey Ironbark–Swamp Box–Forest Red Gum–Blackbutt tall dry open forest
Community 59 Large-fruited Spotted Gum–Grey Ironbark–Small-fruited Grey Gum dry grassy open forest
Community 60 Grey Ironbark–Thin-leaved Stringybark–Pink Bloodwood–Swamp Box dry open grassy forest
Community 61 Broad-leaved Paperbark–Narrow-leaved Rough-barked Apple–Swamp Box–Pink Bloodwood 

dry grassy alluvial open forest
Community 62 River Mangrove–Grey Mangrove–Black Mangrove–Milky Mangrove–Spider Mangrove forest 

to woodland
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3.3.1 Primary Group 1 – Saline wetlands
Assemblage 1(a) Mangroves (Communities 5, 
62): This assemblage consists of an open to closed 
shrubland or low open forest of Grey Mangrove 
(Avicennia marina subsp. australasica), Black Mangrove 
(Bruguiera gymnorrhiza), Milky Mangrove (Excoecaria 
agallocha) and Cottonwood Hibiscus (Hibiscus tilaceus), 
associated with Spider Mangrove (Rhizophora stylosa) 
and River Mangrove (Aegiceras corniculatum). The 
distribution of mangrove species occurs in orderly 
zones and is controlled by the frequency and duration 
of tidal inundation (Dr. A. Benwell, pers.comm.). 
Community 62 is found in sites subject to regular tidal 
influence fringing coastal lagoons, estuarine or alluvial 
tidal deltas and low-level tidal flats on Quaternary 
marine and fluvial sediments. Community 5 is a 
swamp forest located in the king-tide zone on the 
floodplain of the Tweed River and with an outlying 
occurrence at Tuckean Broadwater. It consists of an 
open forest community dominated by Milky Mangrove 
(Excoecaria agallocha), Grey Mangrove and Swamp Oak 
(Casuarina glauca), with the dominance of Mangrove 
Fern (Acrostichum speciosum) a key feature of the 
understorey.

Assemblage 1(b) Saltmarsh and saline grasslands 
(Communities 1, 2): Community 1 is a saltmarsh 
complex with zonations of Sporobolus virginicus var. 
minor and an outer zone of Juncus kraussii subsp. 
australiensis. The saltmarsh at Pottsville and Ballina 
includes abundant Sarcocornia quinqueflora subsp. 
quinqueflora. Community 2 is a saline grassland of Blue 
Couch (Cynodon dactylon), Swamp Millet (Ischaemum 
australe), Swamp Ricegrass (Leersia hexandra) and 
Prickly Couch (Zoysia macrantha), as well as sedges, 
rushes and herbs. These grassland are possibly derived 
from cleared/regrowth Swamp Oak (Casuarina glauca) 
or occur on the upper fringe of saltmarsh. 

Assemblage 1(c) Swamp Oak forests on the alluvial 
and estuarine plains (Communities 3, 4, 6): This 
assemblage is a swamp sclerophyll forest dominated 
by Swamp Oak (Casuarina glauca) and Broad-leaved 
Paperbark (Melaleuca quinquenervia). Community 
3 is commonly found in large, estuarine or alluvial 
backswamps of the Evans River and stagnant alluvial 
backswamps of Bungawalbin Creek. Community 4 has 
a higher abundance of Swamp Oak than community 
3 and is found on a range of low-lying waterlogged 
alluvial, estuarine plain and barrier sand substrates 
with considerable variation in tidal and saline 

influences at local scales. Community 6 is riparian 
swamp sclerophyll gallery rainforest type dominated 
by Swamp Oak, Hoop Pine (Araucaria cunninghamii) 
and Tuckeroo (Cupaniopsis anarcardioides) that fringes 
Community 5. 

Assemblage 1(d) Saline sedgeland or saltmarsh 
(Communities 7–9): An assemblage that occurs in 
saline vegetation complexes and occasionally fringing 
saline coastal lagoons. The assemblage consists of 
low grassland, sedgeland or saltmarsh communities 
with Schoenoplectus subulatus, Prickly Couch (Zoysia 
macrantha), Sea Rush (Juncus kraussii) or Hemarthria 
uncinata, and saltmarsh species such as Sarcocornia 
quinqueflora subsp. quinqueflora and Sand Couch 
(Sporoblous virginicus) as abundant species.

3.3.2 Primary Group 2 – Freshwater, seasonally–
permanently inundated soils on alluvium and coastal 
barrier sands
Assemblage 2(a) Broad-leaved Paperbark ferny 
swamp forest (Communities 10–14): This assemblage 
consists of tall to low and open to closed forest 
dominated by Broad-leaved Paperbark (Melaleuca 
quinquenervia) and Swamp Oak (Casuarina glauca), 
with Swamp Mahogany (Eucalyptus robusta) and 
Swamp Box (Lophostemon suaveolens) occasionally 
present. It is characterised by decreasing abundance of 
Swamp Oak as compared to Group 3. The assemblage 
occurs in many situations on the estuarine and 
alluvial plains, coastal barrier sand deposits, and also 
on waterlogged sedimentary soils on lower slopes. 
Sites range from frequently inundated (Community 
10, 12,13), where the understorey is dominated by 
sedges, rushes and grasses, to more elevated, where 
development of shrubs and trees is more evident 
(Community 11). 

Assemblage 2(b) Alluvial palm–lilly pilly riparian 
forest (Community 15): This assemblage comprises 
a single community, consisting of an open to closed 
palm forest with an overstory of abundant Bangalow 
Palm (Archontophoenix cunninghamiana), Weeping 
Lilly Pilly (Waterhousea floribunda), Swamp Box 
(Lophostemon suaveolens), and many Cabbage Tree 
Palms (Livistona australis) and Broad-leaved Paperbark 
(Melaleuca quinquenervia). A middle layer of Pink-
flowered Doughwood (Melicope elleryana) is present. 
The assemblage is found along alluvial channels of flat 
lowland plains at Tuckean and Wardell on deep soils 
formed by input of basalt sediments from the nearby 
Blackwall Range and also Pleistocene sands from the 
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Wardell Sandplain.

Assemblage 2(c) Wet heath (Communities 16, 17). 
Community 16 is a wet heathland with a dense canopy 
of shrubs tolerant of waterlogged soils, including 
Leptospermum liversidgei, Tantoon (Leptospermum 
polygalifolium) and Baeckea frutescens. A diversity of wet 
heathy shrubs is sometimes present, but a dense lower 
layer of the sedge Sporadanthus interruptus is always 
present. Community 17 is a wet shrubland complex 
with considerable variation in dominant species, but 
associations include Heath-leaved Banksia (Banksia 
ericifolia subsp. macrantha) shrubland; Broad-leaved 
Paperbark (Melaleuca quinquenervia) swamp sclerophyll 
shrubland; and Baeckea frutescens and Leptospermum 
liversidgei shrubland. Wallum bottlebrush (Callistemon 
pachyphyllus) is frequent in the middle layer, and the 
lower layer is characterised by sedges and shrubs. The 
assemblage is found within swales and open freshwater 
depressions on Pleistocene barrier sands. 

Assemblage 2(d) Coral Fern fernland (Community 
18): A single community of Coral Fern (Gleichenia 
dicarpa) in association with Saw Sedge (Gahnia 
sieberiana). Empodisma minus is common in the 
lower layer. One site (BYR36esticd) has an upper 
layer comprising an open shrubland of Broad-leaved 
Paperbark (Melaleuca quinquenervia) with a dense 
lower layer of Coral Fern. Griffith (1999) indicates the 
habitat of such fernlands as dune scarps and narrow 
drainage lines in deep, acid peat soils kept moist by 
groundwater seepage.

Assemblage 2(e) Paperbark dunal scrubland 
(Community 19): A single community, usually with an 
open forest structure in which Broad-leaved Paperbark 
(Melaleuca quinquenervia) is sometimes associated with 
Coast Banksia (Banksia integrifolia subsp. integrifolia) 
and Red Ash (Alphitonia execlsa). However, two sites 
(POT23cbdne, POT02cbrdg) have an open shrubland 
structure. A shrubby middle layer is usually present, 
consisting of Coastal Wattle (Acacia longifolia subsp. 
sophorae), Lantana (Lantana camara) and Tree Broom-
heath (Monotoca elliptica). The lower layer consists of 
Midgen Berry (Austromyrtus dulcis), Climbing Guinea 
Flower (Hibbertia scandens), Spiny-headed Mat Rush 
(Lomandra longifolia) and Black Bog-rush (Schoenus 
brevifolius). Weeds are prevalent in this assemblage 
(community), and Whisky Grass (Andropogon 
virginicus) is an abundant weed species of the lower 
layer. The assemblage occurs on coastal barrier sands 

dunes and ridges.

Assemblage 2(f) Sedge Paperbark Swamp Box 
(Communities 20, 21, 23): A complex of swamp 
sclerophyll sites, most commonly located on the 
estuarine plain, but also occurring on waterlogged 
sites on coastal barrier sands and, rarely, alluvium. 
The assemblage consists of a low to tall, open to 
closed swamp sclerophyll forest with Swamp Box 
(Lophostemon suaveolens) or Broad-leaved Paperbark 
(Melaleuca quinquenervia), or both, occasionally 
associated with Pink Bloodwood (Corymbia intermedia) 
and Swamp Oak and Broad-leaved Paperbark in more 
saline sites. The ground layer consists of sedges and 
rushes. There is an open mid-layer in which Swamp 
Box (Lophostemon suaveolens) and Broad-leaved 
Paperbark (Melaleuca quinquenervia) occasionally 
occurs with Willow Bottlebrush (Callistemon salignus).

Assemblage 2(g) Reedland (Community 22): A single 
community, comprising a reedland or rushland with 
a dense cover of Common Reed (Phragmites australis) 
and Black Bog-rush (Schoenus brevifolius). The 
assemblage (community) occurs on the fringe of saline 
swamp areas and adjoining a coastal barrier lagoon.

Assemblage 2(h) Swamp Ricegrass/Swampy 
Meadow (Communities 24, 25): Community 24 
represents a wetland west of Cudgen Lake in organic 
muds in a freshwater swamp and also on saline muds 
of the estuarine plain. The vegetation is dominated 
by Swamp Ricegrass (Leersia hexandra), Lepironia 
articulata, Juncus usitatus, Smartweed (Persicaria 
strigosa), Bolboschoenus caldwellii, Schoenoplectus validus 
and Cyperus exaltatus. Community 24 may be a derived 
freshwater wetland, an artefact of clearing. Community 
25 is on the floodplain of Clothiers Creek were it 
colonises drains and channels. 

Assemblage 2(i) Lower Richmond Valley Swamp 
Forest/Shrublands/Sedgelands (Communities 26–29): 
A structurally variable assemblage of sedgelands, 
shrublands and riparian open forests found on stagnant 
alluvial backswamps and riparian channels of the 
meander plain of Bungawalbin Creek. Community 26 
consists of Lepironia articulata sedgeland communities 
with emergent or dominant Narrow-leaved Paperbark 
(Melaleuca alternifolia), Broad-leaved Paperbark 
(Melaleuca quinquenervia), Leptospermum brachyandrum 
and Swamp Box (Lophostemon suaveolens). All sites 
are located on backswamps of Bungwalbin Creek. 
Community 27 is a riparian open forest with emergent 
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Swamp Box and a canopy of Weeping Myrtle 
(Waterhousea floribunda) and Water Gum (Tristaniopsis 
laurina). It is found on the floodplain of Sandy Creek. 
Community 28 is an open shrubland of Narrow-leaved 
Paperbark, Melaleuca sieberi and Wallum Bottlebrush 
(Callistemon pachyphyllus) growing on waterlogged 
alluvial flats. Community 29 is an open swamp 
sclerophyll forest of Swamp Box, Narrow-leaved 
Paperbark and Broad-leaved Paperbark located on an 
alluvial backswamp.

Assemblage 2(j) Middle Richmond freshwater 
wetland (Community 30): This assemblage, 
represented by a single community, is a freshwater 
wetland community of Azolla pinnata, Water Primrose 
(Ludwigia peploides subsp. montevidensis), Lesser 
Canary Grass (Phalaris minor), Hygrophila angustifolia 
and Juncus mollis. The invasive weed Chinese Tallow 
(Triadica sebifera) occurs as a common emergent 
tree. Water weeds are prevalent in the lower 
strata, including Phalaris minor and Parrots Feather 
(Myriophyllum aquaticum). The assemblage is on the 
alluvial floodplain in backswamps.

Assemblage 2(k) Patches Beach Alluvial Palm 
Forest (Community 53): This assemblage is an open 
swamp sclerophyll forest/palm forest of Bangalow 
Palm (Archontophoenix cunninghamiana), Broad–leaved 
Paperbark (Melaleuca quinquenervia) and Swamp Oak 
(Casuarina glauca). All sites are on alluvial backswamps 
in the Patches Beach area south of the Richmond 
River.

3.3.3 Primary Group 3- Coastal Barrier Sands and 
headlands
Assemblage 3(a) Open forests on Pleistocene sands 
(Communities 31–33): Community 31 is an open to 
closed forest dominated by Scribbly Gum (Eucalyptus 
signata), Red Mahogany (Eucalyptus resinifera subsp. 
hemilampra) and Brush Box (Lophostemon confertus). 
Community 32 is a complex tall open forest mosaic 
commonly found on sandy soils on ridges and 
backbarrier flats, and also on the fringe of the estaurine 
plain. Overstorey variation includes: (a) tall open 
forest of Flooded Gum (Eucalyptus grandis) and Pink 
Bloodwood (Corymbia intermedia) on Pleistocene 
sand ridges; (b) swamp sclerophyll open forest with 
Swamp Mahogany (Eucalyptus robusta) and Swamp 
Box (Lophostemon suaveolens) in backbarrier flats; 
(c) Blackbutt (Eucalyptus pilularis) open forest; (d) 
open forest of Turpentine and Brush Box on a sandy 
ridge. Community 33 is a closed forest dominated by 

Coast Cypress Pine (Callitris collumelaris) occurring on 
Pleistocene beach rigdes and hind dunes.

Assemblage 3(b) Vegetation on Holocene dunes 
(Communities 34–36): Community 34 is an open to 
closed forest on sand dunes, in which Coast Banksia 
(Banksia integrifolia subsp. integrifolia) dominates. The 
community has a closed mid-strata of littoral rainforest 
species, such as Logan Apple (Acronychia imperforata), 
and Tuckeroo (Cupaniopsis anacardioides). Community 
35 is a closed littoral forest with abundant Brush Box 
(Lophostemon confertus) often associated with Bennett’s 
Ash (Flindersia bennettiana), Logan Apple, Bangalow 
Palm (Archontophoenix cunninghamiana), Rose Walnut 
(Endiandra discolor), Hard Corkwood (Endiandra 
sieberi), Three-veined Cryptocarya (Cryptocarya 
triplinervis), Cheese Tree (Glochidion ferdinandi) and 
Pear-fruited Tamarind (Mischocarpus pyriformis subsp. 
pyriformis). It occurs in the Tweed River area on coastal 
dunes and low-lying sandy tidal delta flats. Community 
36 is a foredune scrubland located on Holocene dunes, 
and dominated by Coast Wattle (Acacia longifolia var. 
sophorae), Coast Tea-tree (Leptospermum laevigatum) 
and Coast Banksia (Banksia integrifolia subsp. 
integrifolia), Horse-tail Sheoak (Casuarina equisetifolia 
subsp. incana) and Bitou Bush (Chrysanthemoides 
monilifera subsp. rotundata). 

Assemblage 3(c) Headland grasslands (Community 
37): This assemblage is a headland grassland with a 
closed cover of Kangaroo Grass (Themeda australis) 
and a low cover of emergent Coast Banksia (Banksia 
integrifolia subsp. integrifolia), Tuckeroo (Cupaniopsis 
anacardioides) and Screw Pine (Pandanus tectorius 
var. australianus). Associated vegetation includes the 
shrubs Aotus ericoides and Scaevola calendulacea, herbs 
Wollastonia biflora and Xerochrysum bracteatum, and the 
grasses Cynodon dactylon and Eragrostis interrupta.

Assemblage 3(d) Heathy Scribbly Gum on 
Pleistocene sands (Community 38): This assemblage is 
a low open forest of Scribbly Gum (Eucalyptus signata), 
Old-man Banksia (Banksia serrata) and Slender Tea-
tree (Leptospermum trinervium) on elevated drier sites 
on a backbarrier flat. Heathy shrubs form the open 
mid-strata and include Old Man Banksia, Slender Tea-
tree, Grass Tree (Xanthorrhoea johnsonii), Homoranthus 
virgatus, Agiortia pedicellata, Smooth Zieria (Zieria 
laevigata) and Dillwynia retorta. The ground layer 
consists of Grass Tree, Dillwynia retorta, Tantoon 
(Leptospermum polygalifolium), Caustis recurvata, Leafy-
wedge Pea (Gompholobium virgatum) and Coleocarya 
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gracilis.

Assemblage 3(e) Wallum Banksia heath (Community 
39): This assemblage, comprising a single community, 
is a heath or shrubland dominated by Wallum 
Banksia (Banksia aemula), Homoranthus virgatus and 
Leptospermum trinervium. It occurs on coastal barrier 
sands on Pleistocene dunes.

3.3.4 Primary Group 4 – Forests on alluvium or finely 
textured soils on coastal floodplains and foothills
Assemblage 4(a) Richmond Valley Brush Box 
wet sclerophyll forest (Communities 40, 41). This 
assemblage comprises two communities. Community 
40 has an open to closed forest structure with a 
wide variety of sclerophyllous emergents and mesic 
species, including Broad-leaved Paperbark (Melaleuca 
quinquenervia), Swamp Box (Lophostemon suaveolens), 
Red Ash (Alphitonia excelsa), Flooded Gum (Eucalyptus 
grandis) and Blackbutt (Eucalyptus pilularis). It is 
recorded from a range of sites on lower slope bedrock, 
coastal barrier sands and floodplains. Community 
41 is a tall moist open forest in which Brush Box 
(Lophostemon confertus) is frequently abundant 
and often occurs with Pink Bloodwood (Corymbia 
intermedia) and Grey Ironbark (Eucalyptus siderophloia). 
It is mostly found on high sedimentary quartz 
substrates of lower slopes. 

Assemblage 4(b) Tweed–Brunswick Brush Box 
wet sclerophyll forest (Communities 42, 43): An 
assemblage of mesic open forest to rainforest with a 
mix of overstory emergents and found on lower slopes 
and floodplains in the Tweed and Brunswick River 
catchments. Community 42 is closed tall mesic forest 
to rainforest with Brush Box (Lophostemon confertus), 
Blackbutt (Eucalyptus pilularis), Pink Bloodwood 
(Corymbia intermedia), Tallowwood (Eucalyptus 
microcorys), Grey Ironbark (Eucalyptus siderophloia) 
and, occasionally, Flooded Gum (Eucalyptus grandis). 
It mostly occurs in low and high sedimentary quartz 
sites and is also located on the alluvial plain (fan, 
backswamp, levee). Occasionally it occurs on coastal 
barrier sands and the estuarine plain. Community 43 
consists mostly of closed forest sites with abundant 
Brush Box, Camphor Laurel (Cinnamomum camphora) 
and Guioa semiglauca. Eucalyptus and bloodwood 
(Corymbia) species occur in the canopy, including 
Tallowwood, White Mahogany (Eucalyptus acmenoides), 
Flooded Gum and Pink Bloodwood. It is most 
commonly found on lower slopes and valley floors on 

low sedimentary quartz substrates and, occasionally, on 
the alluvial plain (on valley flats and fans).

Assemblage 4(c) Tweed–Brunswick subtropical 
rainforests (Communities 44–47): This is an 
assemblage of species-rich subtropical rainforests. 
Communities 44, 45 and 47 comprise emergent 
rainforest and eucalypt species, with the closed tallest 
strata including Bangalow Palm (Archontophoenix 
cunninghamiana), Hoop Pine (Araucaria cunninghamii), 
Red Bean (Dysoxylum mollissimum subsp. molle), 
Strangler Fig (Ficus watkinsiana), Moreton Bay Fig 
(Ficus macrophylla), White Booyong (Heritiera trifoliata) 
and Yellow Carabeen (Sloanea australis). These 
communities occur on lower slopes and floodlains on 
finely grained sedimentary rocks, basalt soils, alluvial 
plains and backbarrier flats on sands. Community 46 is 
a Stinging Tree subtropical rainforest, consisting of a 
closed forest community of Brush Bloodwood (Baloghia 
inophylla), White Fig (Ficus virens var. sublanceolata) 
and Stinging Tree (Dendrocnide excelsa). It is found on 
basalts soils on low rolling hills.

Assemblage 4(d) Forest Red Gum swamp 
sclerophyll/ wet sclerophyll open forests 
(Community 48–51): This is a mixed assemblage of 
wet sclerophyll forests of lower slopes. Community 
48 is a wet sclerophyll forest of Blackwood (Acacia 
melanoxylon), Flooded Gum (Eucalyptus grandis), 
Hard Quandong (Elaeocarpus obovatus) and Pink-
flowered Doughwood (Melicope elleryana), found on 
alluvial plains (floodplain, channels and fans) and 
undifferentiated sediments (freshwater swamps). 
Community 49 is an open forest of Camphor Laurel 
(Cinnamomum camphora ) associated with Forest Red 
Gum (Eucalyptus tereticornis), Brush Box (Lophostemon 
confertus) and Pink Bloodwood (Corymbia intermedia). 
It occurs on basalt and low sedimentary quartz geology 
on rolling hills. Community 50 is an open swamp 
sclerophyll forest community dominated by Forest Red 
Gum, Swamp Oak (Casuarina glauca), Swamp Box 
(Lophostemon suaveolens), Pink Bloodwood, Broad-
leaved Paperbark (Melaleuca quinquenervia), Swamp 
Mahogany (Eucalyptus robusta) and Willow Bottlebrush 
(Callistemon salignus). It is located in backswamps, 
levees and valley flats on the alluvial plain, and wetter 
sites on coastal barrier sands. Community 51 is an open 
forest community with Forest Red Gum, Broad-leaved 
Paperbark and Willow Bottlebrush, on the alluvial 
plain (floodplains) and estuarine plain (saline swamps). 

Assemblage 4(e) Fig–quandong rainforest on 
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Pleistocene dunes (Community 52): A closed forest 
dominated by Small-leaved Fig (Ficus obliqua), White 
Fig (Ficus virens), Hard Quandong (Elaeocarpus 
obovatus) and Pepperberry (Cryptocarya obovata). It 
occurs on coastal barrier sand on a Pleistocene dune. 

Assemblage 4(f) Whalebone Tree dry rainforest 
(Community 54). Riparian dry rainforest sites 
dominated by Whalebone Tree (Streblus brunonianus), 
Rough-leaved Elm (Aphananthe philippinensis) and 
Small-leaved Tuckeroo (Cupaniopsis parvifolia), with 
a middle strata of Whalebone Tree, Green Native 
Cascarilla (Croton verreauxii), Thorny Pea (Desmodium 
acanthocladum), Sweet Myrtle (Gossia fragrantissima), 
Cockspur Thorn (Maclura cochinchinensis) and Orange 
Thorn (Pittosporum multiflorum).

Assemblage 4(g) Dry sclerophyll grassy open forests 
(Communities 55–61): An assemblage of six lower 
slope dry open forest communities with a grassy or 
ferny lower layer located on sediments, basalt and 
coastal barrier sands. Community 55 consists of 
Grey Ironbark (Eucalyptus siderophloia) associated 
with Thick-leaved Mahogany (Eucalyptus carnea), 
Pink Bloodwood (Corymbia intermedia), Blackbutt 
(Eucalyptus pilularis) and, occasionally, Brush Box 
(Lophostemon confertus) and Swamp Box (Lophostemon 
suaveolens) or, rarely, Small-fruited Grey Gum 
(Eucalyptus propinqua). This community is found on 
drier sites on sedimentary low-elevation coastal hills 
and, rarely, on coastal barrier sands and basalt soils. 
Community 56 is a swamp sclerophyll forest of Broad-
leaved Paperbark (Melaleuca quinquenervia), Tuckeroo 
(Cupaniopsis anacardioides), Swamp Oak (Casuarina 
glauca) and Swamp Box with a lower layer of shrubs or 
ferns. It is found on the alluvial plain, coastal barrier 
sands and sedimentary soils on rolling hills. Community 
57 is a dry open forest of Red Mahogany (Eucalyptus 
resinifera) associated with Pink Bloodwood, Swamp 
Mahogany (Eucalyptus robusta), Swamp Box and 
Willow Bottlebrush (Callistemon salignus). It occurs 
on wet transferral soils in alluvial backswamps and 
valley flats, and low sedimentary quartz soils on rolling 
low hills. Community 58 is a tall dry open forest of 
Pink Bloodwood, Grey Ironbark, Swamp Box, Forest 
Red Gum (Eucalyptus tereticornis) and Blackbutt. 
Occassional canopy species include Narrow-leaved Red 
Gum (Eucalyptus seeana), White Mahogany (Eucalyptus 
acmenoides), Thick-leaved Mahogany, Tallowwood 
(Eucalyptus micorcorys) and Broad-leaved Rough-
barked Apple (Angophora subvelutina). Community 
58 is found on the stagnant alluvial plain in the 

Bungwalbin catchment, on undulating low hills, gently 
undulating rises on low sedimentary quartz geology 
in the Tabbimoble Lowlands, and also on basalt soils 
on the Blackwall Range. Community 59 is a dry grassy 
open forest growing on sedimentary soils of low hills 
and undulating rises, with Large-fruited Spotted Gum 
(Corymbia henryi), Small-fruited Grey Gum, Forest Red 
Gum and Tindale’s Stringybark (Eucalyptus tindaliae). 
There is a middle stratum of shrubs and small trees, 
including Salwood (Acacia disparrima subsp. disparrima) 
and Red Ash (Alphitonia excelsa). Community 60 is a 
dry grassy open forest in which Grey Ironbark occurs 
with or without Thin-leaved Stringybark (Eucalyptus 
eugeniodes). It is found on the alluvial plains and gently 
undulating rises on high sedimentary quartz parent 
material in the Tabbimoble Lowlands. Community 61 
is a grassy, dry alluvial open forest of Broad-Leaved 
Paperbark, Narrow-leaved Rough-barked Apple 
(Angophora paludosa), Swamp Box, Pink Bloodwood 
and Forest Red Gum. It occurs on a wide alluvial 
drainage plain on gently undulating rises on Sandy 
Creek in the Bungawalbin Catchment.
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Table 3(vi) Endangered Ecological Communities represented in communities identified in this survey of the 
Far North Coast of NSW.

NSW Endangered Ecological Community FNC Vegetation Community
Coastal Saltmarsh in the NSW North Coast, Sydney Basin and South East 
Corner bioregions

Communities 1, 2, 7, 9

Freshwater wetlands on coastal floodplains of the NSW North Coast, 
Sydney Basin and South East Corner bioregions

Communities 2, 25, 26, 30 

Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, 
Sydney Basin and South East Corner bioregions 

Communities 3, 4, 10, 11, 12, 13, 
14, 15, 23, 26, 28, 40, 53

Swamp oak floodplain forest of the NSW North Coast, Sydney Basin and 
South East Corner bioregions 

Communities 5, 7, 8

Sub-tropical Coastal Floodplain Forest of the NSW North Coast bioregion Communities 20, 29, 50, 51, 61 
Lowland rainforest on floodplain in the NSW North Coast Bioregion Communities 6, 27, 44, 45, 46, 47, 

54, 56
Themeda Grassland on seacliffs and coastal headlands in the NSW North 
Coast, Sydney Basin and South East Corner bioregions 

Communities 38

Littoral rainforest in the NSW North Coast, Sydney Basin and South East 
Corner Bioregions 

Communities 35, 52

Lowland Rainforest in NSW North Coast and Sydney Basin Bioregion Communities 40, 44, 45, 46, 47, 56 

3.4 Endangered Ecological Communities
Of the 62 vegetation communities delineated in 
this survey, 37 are equivalent to nine Endangered 
Ecological Communities (EEC) listed under the 
Threatened Species Conservation Act 1995 (TSC) (Table 
3(vi)). The data collected in this survey improves the 
knowledge of the floristic variation, structure and 
distribution of these EECs on the FNC of New South 
Wales. These EECs are much more diverse in terms 
of species composition and community types than 
currently documented in the final determinations by 
the NSW Scientific Committee (established under the 
NSW Threatened Species Conservation Act 1995). 
The present survey also improves the knowledge of 
the variation in, and the floristic composition and 
environmental relationships of many floodplain and 
lowland EECs, and will assist in the further delineation 
and field identification of the EECs on the FNC.

Table 3(vi) lists Endangered Ecological Communities 
represented in communities identified in this survey of 
the Far North Coast of NSW.

3.5 Taxa of conservation significance
Of the 1027 taxa recorded during these surveys, 21 
are listed as endangered species, and 18 as vulnerable 
species, under the TSC; 11 are ROTAP species 
(Briggs & Leigh 1996); and five regionally rare taxa 
were recorded (Sheringham & Westaway, 1995). A 
total of 20 species are listed under the Environment 
Protection and Biodiversity Conservation Act 1999 
(Commonwealth) (EPBC). The most frequently 
recorded rare plant in the survey was Cordyline 
congesta, which was recorded at 35 sites and from 
11 communities. Endiandra globosa (22 sites) and 
Cupaniopsis newmanii (17 sites) were also commonly 
recorded.

Within the four primary vegetation groups identified, 
no threatened plant species were recorded in Primary 
Group 1 – Saline wetlands. Nine threatened or 
significant plant species were recorded in Primary 
Group 2 – Freshwater, seasonally–permanently 
inundated soils: Cladium procerum, Cordyline congesta, 
Trichosanthes subvelutina, Acronychia littoralis (Scented 
Acronychia), Arthrochilus prolixus, Scleria levis, 
Eleocharis tetraquetra, Scleria rugosa and Persicaria 
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Table 3(vii) Plant species of conservation significance recorded in the FNC study area. 

TSC, Threatened Species Conservation Act 1995; EPBC, Environment Protection and Biodiversity Conservation Act 
1999; ROTAP, Rare or Threatened Australian Plants. 

Taxon TSC Act EPBC Act ROTAP Rare

Acacia bakeri Vulnerable

Acianthus amplexicaulis 2RC-

Acronychia baeuerlenii 3RC-

Acronychia littoralis Endangered Endangered

Archidendron hendersonii Vulnerable

Archidendron muellerianum 3RCa

Argophyllum nullumense 3RCa

Arthrochilus prolixus 2K

Bosistoa transversa Vulnerable Vulnerable

Brunoniella spiciflora  Rare

Callerya australis 3RC

Cassia brewsteri var. marksiana Endangered

Cordyline congesta 2RC-

Corokia whiteana Vulnerable Vulnerable

Cryptocarya foetida Vulnerable Vulnerable

Cupaniopsis newmanii 2RC-

Davidsonia jerseyana Endangered Endangered

Dendrobium melaleucaphilum Endangered

Dendrocnide morioides Endangered

Desmodium acanthocladum Vulnerable Vulnerable

Dianella brevipedunculata Rare

elatior. Within Primary Group 3 – Coastal barrier sand 
sites and headland sites, several species were recorded: 
Geodorum densiflorum (Shepherd’s Crook Orchid), 
Corokia whiteana, Arthrochilus prolixus, Cordyline 
congesta, and Cryptocarya foetida (Stinking Laurel).

Primary Group 4 – Forests on alluvium or finely 
textured soils of coastal floodplains and foothills, had 
the highest number of significant plant species records. 
Subtropical rainforest communities 43, 44, 45 and 47 
contained the largest number of threatened and rare 
plant taxa. There was a higher richness of threatened 
species in the Tweed–Brunswick rainforests compared 
to wet sclerophyll forests and Richmond River 
rainforests. Ruthven dry gallery rainforest community 

(54) was the locality for Desmodium acanthocladum 
(Thorny Pea) and Gossia frangrantissima (Sweet 
Myrtle). A large proportion of significant taxa were 
rainforest or wet sclerophyll forest trees and shrubs that 
were primarily located in the Tweed–Brunswick River 
catchments. 

Dry sclerophyll communities 55–61 supported 
populations of the the significant species, Scleria 
rugosa, Arthrochilus prolixus and Cordyline congesta. 
Interesting records of some endangered orchid species 
(Dendrobium melaleucaphilum, Oberonia complanata, 
Oberonia titania) were made in wet and dry sclerophyll 
forest (Communities 48–55). Profiles for all threatened 
plant species are listed below (section 3.6). 
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Taxon TSC Act EPBC Act ROTAP Rare

Diospyros mabacea Endangered Endangered

Diospyros major var. ebenus Endangered

Diploglottis campbellii Endangered Endangered

Elaeocarpus sp. Rocky Creek Endangered Endangered

Elaeocarpus williamsianus Endangered Endangered

Eleocharis tetraquetra Endangered

Endiandra floydii Vulnerable

Endiandra globosa 2RC-

Endiandra hayesii Vulnerable Vulnerable

Endiandra muelleri subsp. bracteata Endangered

Fontainea australis Vulnerable Vulnerable

Gahnia isignis 3RCa

Geodorum densiflorum Endangered

Gossia fragrantissima Endangered Endangered

Grevillea hilliana Endangered

Hicksbeachia pinnatifolia Vulnerable 3RC-

Lepiderema pulchella Vulnerable

Lindsaea brachypoda Vulnerable

Macadamia tetraphylla Vulnerable Vulnerable

Marsdenia longiloba Endangered 

Oberonia complanata Endangered

Oberonia titania Vulnerable

Ochrosia moorei Endangered Endangered

Peristeranthus hillii Vulnerable

Persicaria elatior Vulnerable Vulnerable

Polygala linariifolia Endangered

Randia moorei Endangered Endangered

Rhodamnia maideniana 2RC-

Scleria levis Rare

Sida cordifolia Rare

Syzygium hodgkinsoniae Vulnerable Vulnerable

Syzygium moorei Vulnerable Vulnerable

Tinospora tinosporoides Vulnerable Vulnerable

Trichosanthes subvelutina 3RC-

Xylosma terrae-reginae Endangered
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Figure 3.3. Locations of records of species of conservation significance threatened species 
from the present survey of the FNC study area.
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Table 3(viii) Species of Conservation Significiance, the communities in which they were recorded, and the 
habitat in which they occur. 

Taxon Communities Habitat

Acacia bakeri 43, 44, 45 Subtropical rainforest on rolling hills on meta-sedimentary soils 
and less commonly on the alluvial plain

Acianthus amplexicaulis 43 Brush Box rainforest on meta-sediments

Acronychia baeuerlenii 41, 44, 45 Lower Richmond Brush Box and Tweed/Brunswick Valley 
subtropical rainforest on the floodplain and also meta-
sedimentary soils

Acronychia littoralis 19, 42 Dunal paperbark woodland and brush box forest on Pleistocene 
dunes

Archidendron hendersonii 35, 43, 44, 45, 47 Brush Box rainforest and subtropical rainforest on basalt, meta-
sediments and also moist sites on sand and the floodplain

Archidendron muellerianum 41, 43, 44, 45 Brush Box wet sclerophyll forest and subtropical rainforest on 
low-elevation meta-sedimentary coastal hills

Argophyllum nullumense 44 Brush Box foothill wet sclerophyll forest and subtropical 
rainforest on meta-sedimentary hills

Arthrochilus prolixus 20, 32, 55, 57 Swamp Box open forest and dry sclerophyll forest on high 
sedimentary quartz soils and coastal sandplains

Bosistoa transversa 44, 47 Subtropical rainforest on basalt and meta-sedimentary low-
elevation rolling hills

Brunoniella spiciflora  43, 44 Subtropical rainforest on meta-sedimentary lower slopes 

Callerya australis 43, 44, 45 Subtropical rainforest on meta-sedimentary rolling hills

Cassia brewsteri var. marksiana 35, 44 Subtropical rainforest on basalt and meta-sedimentary low-
elevation rolling hills

Cordyline congesta 11, 12, 14, 32, 
35, 40, 41, 44, 
47, 53, 57

Swamp sclerophyll forests, subtropical rainforest, littoral 
rainforest, Brush Box forests and dry open forests on the alluvial 
plain, coastal sandplains and dunes and high sedimentary quartz 
soils

Corokia whiteana 31 Scribbly Gum open forest on Pleistocene sands

Cryptocarya foetida 34, 35, 40, 45, 
48, 52

Coast Banksia dunal shrubland, Brush Box littoral rainforest, 
Lower Richmond floodplain mesic wet sclerophyll forests and 
subtropical rainforest on basalt, coastal barrier sands, and meta-
sediments 

Cupaniopsis newmanii 43, 44, 45, 47 Subtropical rainforest on meta-sedimentary rolling hills and 
occasionally on basalt and alluvium

Davidsonia jerseyana 43, 44, 49 Subtropical rainforest on meta-sedimentary rolling hills and 
occasionally on alluvium

Dendrobium melaleucaphilum 50 Swamp Oak swamp forest on undifferentiated soils with a saline 
influence

Dendrocnide morioides 45 Subtropical rainforest

Desmodium acanthocladum 56 Subtropical rainforest on meta-sedimentary soils on rolling hills 

Dianella brevipedunculata 61 Narrow-leaved–Rough-barked Apple-Swamp Box dry open 
forest on the floodplain of Myrtle Creek

Diospyros mabacea 47 Subtropical rainforest on meta-sedimentary lower slopes

Diospyros major var. ebenus 44,45, 47 Subtropical rainforest on basalt and meta-sediment mid and 
lower slopes
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Taxon Communities Habitat

Diploglottis campbellii 47 Subtropical rainforest on basalt and meta-sediment low-
elevation coastal hills

Elaeocarpus sp. Rocky Creek 43 Subtropical rainforest on meta-sedimentary mid-slopes

Elaeocarpus williamsianus 43 Subtropical rainforest on footlsopes on meta-sediments

Eleocharis tetraquetra 23 Riparian alluvial swamp sclerophyll forest

Endiandra floydii 43, 44, 45 Subtropical rainforest on meta-sediment rolling hills and also on 
alluvium

Endiandra globosa 43, 44, 45 Subtropical rainforest on low-elevation coastal hills on meta-
sediments

Endiandra hayesii 42, 44, 45, 47 Subtropical rainforest and Lower Richmond Brush Box forest on 
meta-sediment rolling hills and also on alluvium backswamps  

Endiandra muelleri subsp. 
bracteata

41, 43, 44 45 Subtropical rainforest and Lower Richmond Brush Box mesic on 
lower slope, meta-sedimentary and also on alluvial terraces

Fontainea australis 43 Lower slope, low sedimentary quartz soils in subtropical 
rainforest

Gahnia isignis 43 Lower slope, low sedimentary quartz soils in subtropical 
rainforest

Geodorum densiflorum 36 Coastal scrubland on a Holocene dune

Gossia fragrantissima 54 Riparian dry rainforest

Grevillea hilliana 35, 44, 47 Lowland subtropical rainforest and  Brush Box littoral rainforest 
on basalt and meta-sediments 

Hicksbeachia pinnatifolia 44 Subtropical rainforest on metamorphic sedimentary on rolling 
hills

Lepiderema pulchella 42, 44, 45 47 Subtropical rainforest and Tweed–Brunswick Brush Box foothill 
wet sclerophyll mostly on meta-sediments but also on basalt 
rolling hills and backswamp on alluvium

Lindsaea brachypoda 41, 43 Subtropical rainforest Lower Richmond Brush Box mesic tall 
open forest in gully sites

Macadamia tetraphylla 43, 44, 47 Subtropical rainforest on low-elevation rolling coastal hills on 
meta-sediments and basalt 

Marsdenia longiloba 42, 43 Brush Box forest, Brush Box gully rainforest on coarse grained 
sediments of the Woogaroo Subgroup and also meta-sediments 

Oberonia complanata 58 Forest Red Gum–Swamp Box with a saline influence 

Oberonia titania 58 Blackbutt–Brush Box wet sclerophyll forest on lower slopes on 
coarse grained sediments 

Ochrosia moorei 44, 45 Subtropical rainforest on fluvial sands and also on alluvial 
terrace 

Peristeranthus hillii 45 Subtropical rainforest growing on meta-sediments near 
Terranora

Persicaria elatior 13 Swamp sclerophyll forest site on coastal sandplains

Polygala linariifolia 61 Alluvial plain in swamp sclerophyll forest with a grassy lower 
layer

Randia moorei 43, 44 47 Brush Box gully rainforest and subtropical rainforest growing on 
meta-sediments, basalt and alluvium

Rhodamnia maideniana 43, 44, 45 47 Subtropical rainforest commonly on low-elevation meta-
sedimentary coastal hills and also on basalt
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Taxon Communities Habitat

Scleria levis 20 Swamp sclerophyll forest on coastal sandplains

Sida cordifolia 33 Closed forest of Callitris colllumellaris on coastal barrier sands 
near Simpsons Creek

Syzygium hodgkinsoniae 43, 44, 47, 54 Gallery ‘dry’ rainforest on alluvium, and subtropical rainforest 
on alluvial terrace and meta-sedimentary soils

Syzygium moorei 35, 44, 45, 47 Brush Box littoral rainforest and subtropical rainforest 
communities on low-elevation meta-sediment and basalt coastal 
hills

Tinospora tinosporoides 45 Subtropical rainforest on coastal sandplains

Trichosanthes subvelutina 14 Swamp Mahogany with a mid-storey of palms and lilly pilly 

Xylosma terrae-reginae 45 Subtropical rainforest on a coastal barrier sands 
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3.6 Taxa of conservation significance
The following discussion lists all taxa of conservation 
significance recorded in the FNC study area, 
identifying the distribution of the species in the study 
area in terms of the sites from which each was recorded 
and in which of the 62 vegetation communities it is 
found. The status is also given: species identified as 
vulnerable and endangered species are those identified 
as such under the NSW TSC; species identified as rare 
are those plants listed by Sheringham and Westaway 
(1995), the remaining coded, species are ROTAP 
species (Briggs and Leigh, 1996).

Acacia bakeri Vulnerable (TSC)

Baker’s Wattle, Marblewood, Scrub Wattle, White 
Marblewood.

This species was recorded from seven sites, including 
Sleepy Hollow and Charles Bay, Terranora. The species 
was found growing in subtropical rainforest on rolling 
hills on meta-sedimentary soils and, less commonly, on 
the alluvial plain and alluvial soils. 

Acacia bakeri

Acianthus amplexicaulis 2RC-

An autumn flowering orchid occurring in coastal and 
escarpment habitats. It was recorded near Ocean 
Shores on meta-sedimentary derived soils in Brush 
Box (Lophostemon confertus) littoral rainforest. It is also 
known from Broken Head, Bundjalung National Park, 
Iluka and Bagotville, and in Queensland.

Acronychia baeuerlenii 3RC

Byron Bay Acronychia.

The Byron Bay Acronychia is recorded from Lismore 
to Byron Bay and from the McPherson Range. It 

was recorded from three sites in the present survey, 
at Terranora and Buckombil Mountain, in Lower 
Richmond Brush Box and Tweed–Brunswick Valley 
subtropical rainforest communities, on the floodplain 
and on meta-sedimentary soils.

Acronychia littoralis Endangered (TSC)

Scented Acronychia.

Scented Acronychia is distributed from Fraser Island in 
Queensland to Port Macquarie, NSW. It was recorded 
in two sites in the current survey, near Chinderah and 
at North Pottsville, in dunal paperbark woodland and 
Brush Box on Pleistocene dunes.

Acronychia littoralis

Archidendron hendersonii Vulnerable (TSC)

White Lace Flower, Tulip Siris.

Recorded from 12 sites, including at Ukerebagh, 
Terranora, Tandys Lane, and from north of Brunswick 
Heads and as far south as Tuckean Broadwater. It was 
recorded in Brush Box littoral rainforest, Brunswick–
Tweed Brush Box forest and subtropical rainforest 
communities, on basalt and meta-sediments and also in 
moist sites on sands and on the floodplain.

Archidendron muellerianum 3RCa

Veiny Laceflower, Small-flower Laceflower.

Recorded from 11 sites, including Buckombil 
Mountain and Sleepy Hollow. It was recorded in 
Lower Richmond Brush Box/wet sclerophyll forest 
and Tweed–Brunswick Valley subtropical rainforest 
communities on low elevation meta-sedimentary 
coastal hills. 
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Argophyllum nullumense 3RCa

Silver Leaf.

Recorded from two sites, including Clothiers Creek 
Road, in Tweed–Brunswick Brush Box foothill wet 
sclerophyll forest and Tweed–Brunswick Valley 
subtropical rainforest communities on meta-
sedimentary hills. 

Arthrochilus prolixus 2K

A poorly known orchid species, it was recorded at 
four sites, including Wardell, Tweed Environmental 
Park near Pottsville, and near Brunswick Heads. The 
species is also found in Queensland. It was recorded 
on Quaternary sands, high sedimentary quartz soils, 
and estuarine soils, in Swamp Box (Lophostemon 
suaveolens) open forest and dry sclerophyll forest on 
high sedimentary quartz soils and coastal sandplains. 

Bosistoa transversa Vulnerable (TSC)

Three-leaved Bosistoa.

Recorded in two sites in subtropical rainforest at 
Terranora and Tweed River. It was in subtropical 
rainforest on basalt and meta-sedimentary low-
elevation rolling hills.

Brunoniella spiciflora Rare (NSW) 

This species is apparently rare in NSW, where it has a 
southern limit on the FNC. The species extends into 
Queensland. In the present survey, B. spiciflora was 
found in two sites, at Reserve Creek and Palmdale, on 
lower slope subtropical rainforests on sedimentary soils 

Callerya australis 3RC

Native Wisteria.

Recorded in three sites, Taggets Hill, Sleepy Hollow 
and Terranora, in subtropical rainforest on meta-
sedimentary rolling hills.

Cassia brewsteri var. marksiana   Endangered (TSC)

Native Laburnum.

Recorded in two sites, on the Terranora Plateau and 
Barneys Point, in subtropical rainforest and Brush Box 
lowland rainforest.

Cassia brewsteri var. marksiana 

Cordyline congesta 2RC-

Palm Lily.

This species was common and widespread in the 
study area. It was recorded in 35 sites, from Wardell, 
Ballina and Tweed Heads. It was a dominant species in 
some sites. It was frequently recorded in the Wardell–
Tuckean area, often on alluvial soils and coastal barrier 
sands, but also on high sedimentary quartz soils and, 
infrequently, on estuarine soils. It was found in 11 
communities, including swamp sclerophyll forests, 
subtropical rainforest, littoral rainforest, Brush Box 
forests and dry open forests.

Cordyline congesta

Corokia whiteana Vulnerable (TSC)

There was a single record of this species, in Scribbly 
Gum (Eucalyptus signata) dry open forest on 
Pleistocene sands, at Tandys Lane, near Byron Bay. 
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Cryptocarya foetida Vulnerable (TSC)

Stinking Cryptocarya.

Recorded in nine sites, including at Terranora 
Broadwater, Tweed River, Tweed Heads, Fingal, 
Chinderah, Cuderga Creek Nature Reserve, Sleepy 
Hollow, Broken Head and Lennox Head. The species 
had high cover-abundance in several sites. It was found 
in rainforest on Holocene and Pleistocene dunes and 
also on sedimentary and basalt soils. It was recorded 
in Coast Banksia (Banksia integrifolia subsp. integrifolia) 
dunal shrubland, Brush Box littoral rainforest, Lower 
Richmond floodplain mesic wet sclerophyll forests, and 
subtropical rainforest on basalt, coastal barrier sands, 
and meta-sediments.

Cupaniopsis newmanii       2RC-

Long-leaved Tuckeroo.

This species was recorded in 17 sites, most of which 
were in the Tweed River Valley (Cobaki, Terranora, 
Urliup, Terranora Broadwater and Durobby Creek), 
with others further south, near Mooball and the 
Brunswick Heads Bypass. It was recorded in subtropical 
rainforest. 

Cupaniopsis newmanii

Davidsonia jerseyana Endangered (TSC)

Davidson’s Plum.

Recorded in five sites in rainforest, including Sleepy 
Hollow, Mullumbimby, Brunswick Heads Bypass and 
Mooball village. It was found in subtropical rainforest 
and Camphor Laurel (Cinnamomum camphora) open 
forest.

Dendrobium melaleucaphilum   Endangered (TSC)

Spider Orchid.

This sensitive and endangered orchid was recorded 
at only a single site, the location of which is not 
provided for the security of the species. Its habitat 
was a Swamp Oak (Casuarina glauca) swamp forest on 
undifferentiated soils with a saline influence.

Dendrobium melaleucaphilum

Dendrocnide moroides Endangered (TSC)

Gympie Stinger.

Recorded at only one site, at Urliup in the Upper 
Tweed River valley, in Brush Box open forest, on 
rolling hills on meta-sedimentary soils. On the FNC, 
Gympie Stinger has also been found at Cudgen and on 
the Burringbar Range, where it is reserved in Mooball 
National Park. Gympie Stinger is endangered in NSW, 
but is more common in Queensland. 

Dendrocnide moroides
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Desmodium acanthocladum Vulnerable (TSC)

Thorny Pea.

Recorded in two sites at Ruthven Recreation Reserve, 
in Riparian rainforest on an alluvial backswamp 
with emergent Swamp Oak. Elsewhere on the 
FNC the species is recorded at Lismore, Wilsons 
Creek, Wanganui and Coraki. It was recorded in dry 
rainforest.

Dianella brevipedunculata Rare (NSW)

There was only one record of this species, near Tatham, 
in Narrow-leaved Rough-barked AppleSwamp Box 
dry open forest on the floodplain of Myrtle Creek. 
The species is apparently rare in NSW, where it is also 
known from the Tweed Heads area on the FNC. The 
record in the present survey is a possible southern 
limit for the species. The species also occurs in south-
eastern Queensland. 

Diospyros mabacea Endangered (TSC)

Red-fruited Ebony.

The species was recorded at only one site, in 
subtropical rainforest on meta-sedimentary lower 
slopes.

Diospyros mabacea

Diospyros major var. ebenus Endangered (TSC)

Ebony.

Recorded in three sites, all in the Terranora area. The 
habitat was subtropical rainforest on basalt and meta-
sediments on mid- and lower slopes.

Diospyros ebenus var. ebenus

Diploglottis campbellii   Endangered (TSC)

Small-leaved Tamarind.

Recorded in three sites, at Farrants Hill and Terranora, 
in subtropical rainforest on basalt and meta-sediments 
on low-elevation coastal hills.

Diploglottis campbellii

Elaeocarpus sedentarius (sp. Rocky Creek) 
Endangered (TSC)

Minyon Quandong.

This record, from the Tweed Lowlands, at Urliup, 
represents a significant range extension for the species. 
The species is endemic to the FNC, with its main 
occurrence in the Minyon Falls area. It was recorded in 
subtropical rainforest on meta-sedimentary mid-slopes. 
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Elaeocarpus sedentarius (sp. Rocky Creek.) 
Elaeocarpus williamsianus Endangered (TSC)

Hairy Quandong.

There was one record of this species, at Ocean 
Shores East, in Brush Box–Guoia rainforest on meta-
sedimentary footslopes.

Elaeocarpus williamsianus

Eleocharis tetraquetra    Endangered (TSC)

This species was recorded once, in a riparian Swamp 
sclerophyll forest on an alluvial fan. 

Endiandra floydii Vulnerable (TSC)

There were seven records, including at Sleepy Hollow, 
Urliup, Brunswick Heads and Cudgera Creek Road. 
It was recorded in subtropical rainforest on meta-
sediments on rolling hills and on alluvium.

Endiandra globosa 2RC-

There were 22 records, with locations including 
Terranorra, Tumbulgum, Urliup, Taggarts Hills, Sleepy 
Hollow, Billinudgel Nature Reserve and Ocean Shores. 
It was recorded in subtropical rainforest on low-
elevation coastal hills on meta-sediments. 

Endiandra globosa

Endiandra hayesii Vulnerable (TSC)

Rusty Rose Walnut.

The species was recorded in seven sites, including 
Terranora, Urliup, Coolgardie Road and Tuckean. 
It was found in subtropical rainforest and Lower 
Richmond Brush Box forest on meta-sedimentary 
rolling hills and on alluvium backswamps.

Endiandra hayesii
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Endiandra muelleri subsp. bracteata Endangered 
(TSC)

Green-leaved Rose Walnut.

The species was recorded in subtropical rainforest and 
Lower Richmond Brush Box mesic wet sclerophyll 
forest on lower slope, meta-sediments and also on 
alluvial terraces from near Buckombil Mountain north 
to the Tweed Valley.

Fontainea australis Vulnerable (TSC)

Southern Fontainea.

The species was recorded in one site, on lower slope, 
low sedimentary quartz soils in subtropical rainforest.

Fontainea australis

Gahnia isignis 3RCa 

Gahnia isignis was recorded in one site west of 
Mooball, in rainforest on rolling hills on sediments. 
It is elsewhere known from Mount Jerusalem and the 
Nightcap Range in subtropical rainforest.

Geodorum densiflorum Endangered (TSC)

Shepherd’s Crook Orchid.

This orchid was recorded at a single site, on a 
Holocene dune swale, in coastal scrubland.

Geodorum densiflorum

Gossia fragrantissima Endangered (TSC)

Sweet Myrtle.

Sweet Myrtle was recorded in two riparian sites, 
in riparian dry rainforest on alluvium, at Ruthven 
Recreation Reserve. 

Grevillea hilliana Endangered (TSC)

White Yiel Yiel, White Silky Oak.

This endangered grevillea was recorded in nine sites on 
lower slope basalt and sedimentary soils in the Tweed 
Lowlands. It was found in subtropical rainforest and 
Brush Box littoral rainforest.
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Grevillea hilliana

Hicksbeachia pinnatifolia 3RC-

Red Bopple Nut.

This species was recorded in one site in subtropical 
rainforest. 

Lepiderema pulchella Vulnerable (TSC)

Fine-leaved Tuckeroo.

This Tuckeroo was found in 12 sites, in Wet Sclerophyll 
forest, and Subtropical Rainforest at low elevations on 
metas-sedimentary and basalt hillslopes in the Tweed 
and Brunswick River Valleys. 

Lepiderema pulchella

Lindsaea brachypoda Vulnerable (TSC)

The species was recorded at two sites. It has not 
previously been recorded in systematic surveys on the 
FNC, and occurs at its southern limit in the study 
area. It was found in subtropical rainforest and Lower 
Richmond Brush Box mesic forest. 

Lindsaea brachypoda

Macadamia tetraphylla Vulnerable (TSC)

There were a total of nine records of this species during 
the surveys, at Terranorra, Pottsville and Mooball. It 
was recorded in subtropical rainforest.

Macadamia tetraphylla
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Marsdenia longiloba Endangered (TSC)

Marsdenia longiloba was found in three sites, at 
Bagotville, Yelgun, in Billinudgel Nature Reserve, and 
at Wardell. Habitats in which the species was found 
were Tallowwood Brush Box Wet Sclerophyll Forest, 
and Tweed–Brunswick Brush Box Gully Rainforest on 
meta-sediments.

Oberonia complanata Endangered (TSC)

This species was located at only one site, in Pink 
Bloodwood–Grey Ironbark–Swamp Box–Forest Red 
Gum–Blackbutt tall dry open forest.  

Oberonia complanata

Oberonia titania Vulnerable (TSC)

This Oberonia was recorded at only one site in Pink 
Bloodwood– Grey Ironbark–Swamp Box–Forest Red 
Gum–Blackbutt tall dry open forest.

Ochrosia moorei Endangered (TSC)

Southern Ochrosia.

This species was found at two sites, at Tuckean 
Broadwater and Brunswick Heads, in subtropical 
rainforest. 

Peristeranthus hillii Vulnerable (TSC)

The species was found in one site, near Terranora, in 
subtropical rainforest on sedimentary soils.

Peristeranthus hillii

Persicaria elatior Vulnerable (TSC)

This vulnerable species was recorded once, near 
Bagotville, on coastal barrier sands in a swamp 
sclerophyll forest with a ferny understorey. 

Randia moorei     Endangered (TSC)

Spiny Gardenia.

Randia moorei was found at 13 sites, from Tweed Heads, 
Terranora Broadwater, Sleepy Hollow and Cudgera 
Creek, in subtropical rainforest.

Randia moorei
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Rhodamnia maideniana 2RC-

Smooth Scrub Turpentine.

The species was recorded in 14 sites, in several 
subtropical rainforest communities. 

Scleria levis Rare

Scleria levis was found in one site, at Round Mountain 
Road, Cudgen. It is also known from Yuraygir National 
Park and from near Woodburn. It was recorded from 
Swamp Box–Broad-leaved Paperbark–rush/fern swamp 
sclerophyll forest.

Sida cordifolia Rare

This species was recorded only once, at Brunswick 
Heads. The habitat was a closed forest of Callitris 
colllumellaris on coastal barrier sands near Simpsons 
Creek. 

Syzygium hodgkinsoniae Vulnerable (TSC)

Smooth-barked Rose Apple.

This Syzygium was recorded in five sites, at Ruthven, 
North Tumbulgum and Terranora in several subtropical 
rainforest communities and in dry rainforest. 

Syzygium hodgkinsoniae

Syzygium moorei Vulnerable (TSC)

Coolamon, Durobby.

This species was recorded in 10 sites, mainly in the 
Tweed Lowlands but also at Mooball, Cudgera Creek 
Nature Reserve and Brunswick Heads. Habitat was 
Brush Box lowland rainforest (Community 35) and 
several subtropical rainforest communities. 

Syzygium moorei

Tinospora tinosporoides Vulnerable (TSC)

Arrow-head Vine. 

This vine was found at two sites in the Byron Shire, in 
subtropical rainforest. 

Trichosanthes subvelutina 3RC-

The species was recorded only once in the survey, on 
private land at Tuckean. Habitat was dominated by 
Swamp Mahogany (Eucalyptus robusta). 

Xylosma terrae-reginae    Endangered (TSC)

Xylosma.

There was only one record of the species, at Brunswick 
Heads, in subtropical rainforest.  
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4 Discussion

4.1 Distribution of vegetation communities
4.1.1 Estuarine and alluvial plain
The following is a discusssion of the floristic 
communities and their relationship to environmental 
factors. The discussion is divided into the three main 
environmental groupings. 

The unvegetated mudflat zone occupies the lowest 
level of inundation of the estuarine plain. With 
increasing elevation the mangrove zone (Communities 
5, 62) is replaced by the saltmarsh zone (Communities 
1, 2, 7, 9) and the littoral forest zone (Community 8), 
which is dominated by Swamp Oak (Casuarina glauca) 
(Morand 2001). Milky Mangrove (Excoecaria agallocha) 
occurs at the inland margin of the mangrove zone.

For floodplain types, the distribution of communities 
delineated in the survey closely follow a proposed 
model for the distribution of the major coastal 
floodplain plant communities of Keith and Scott 
(2005). The vegetation of the estuarine–alluvial plain 
is a complex continuum of floristic distribution and 
abundance with gradual replacement of species as 
salinity and inundation decreases, mixed with local-
scale differences in overstorey and understorey based 
on microhabitat variation in tidal influence and the 
input of sediment from adjoining lithologies.

The transition from the estuarine plain to the alluvial 
plain sees a gradual replacement of Swamp Oak with 
Broad-leaved Paperbark (Melaleuca quinquenervia), 
Swamp Box (Lophostemon suaveolens), and Swamp 
Mahogany (Eucalyptus robusta) as overstorey 
dominants. The wettest, most saline microhabitats are 
located in estuarine channels and basins and tidally 
influenced alluvial backswamps. Near the coast these 
are often influenced by the deposition of sand from 
Pleistocene barrier sands (Communities 4, 10, 12, 21). 
These communities often have a simple understorey 
of species tolerant of inundation and salinity, such as 
Common Reed (Phragmites australis), Swamp Water 
Fern (Blechnum indicum), Baumea juncea, Sea Rush 
(Juncus kraussii subsp. australiensis) and Prickly Couch 
(Zoysia macrantha). Occasionally, Azolla pinnata and 
Azolla (Azolla filiculoides) occur in areas of open water. 
Reedlands/Rushlands (Community 22) are located 
on the littoral zone fringing the channels of estuarine 

creek channels and coastal lagoons with a brackish 
influence.

Freshwater wetlands and meadows occupying channels 
and low-lying swampy depressions, derived from fine-
grained sedimentary rocks and basalt, occur on the 
lowest elevations on the alluvial plain (Communities 
25, 30). Undifferentiated freshwater and estuarine 
saline swamps on the floodplain of Cudgen Creek 
support a derived wetland resulting from the clearing 
of swamp sclerophyll vegetation (Community 24). The 
vegetation of much of the estuarine–alluvial plain in 
the study area has been subjected to extensive clearing, 
drainage and disturbance. Very little of the intact 
original floodplain vegetation remains and what is left 
is often derived and heavily impacted by weeds. Many 
of the remaining wetlands are small in size (Pressey 
1987; Pressey and Griffith 1992). 

Swamp sclerophyll communities, with a dense 
ground layer of sedge, rush, ferns and a sparse cover 
of trees and shrubs, are located in low-lying but 
less waterlogged sites on stagnant alluvial meander 
plains and backswamps of Bungawalbin Creek and 
Tuckean Swamp (Communities 3, 13, 29, 53). On the 
least inundated, more elevated sites in backswamps, 
alluvial fans and channels of coastal creeks, 
mesophyllus trees and shrubs, such as Pink-flowered 
Doughwood (Melicope elleryana), Willow Bottlebrush 
(Callistemon salignus), Bangalow Palm (Archontophoenix 
cunninghamiana), Blue Lilly Pilly (Syzygium oleosum), 
Tuckeroo (Cupaniopsis anacardioides) and Blueberry 
Ash (Elaeocarpus reticulatus) are able to establish 
(Communities 11, 14, 23, 40, 56). Harsh Ground Fern 
(Hypolepis muelleri) and King Fern (Todea barbara) can 
form a dense cover in these drier microhabitats. Low-
lying moist sites located on the alluvial plain in riparian 
zones and creek channels support forests of Flooded 
Gum (Eucalyptus grandis), Pink- flowered Doughwood 
and Hard Quandong (Elaeocarpus obovatus) 
(Community 48). As fertility increases and on deep 
sandy soils on creeklines formed by the deposition of 
basalt and barrier sediments, riparian rainforests occur 
(Communities 6, 15, 27, 54). These sites can contain 
species from adjoining swamp sclerophyll vegetation 
communities suggestive of subsaline and freshwater 
site influences on the soil. Near the coast, the alluvial 
swamp forests are influenced by the input of sandy soil 
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from Pleistocene barrier sands. On the Tweed Lowlands 
Brush Box (Lophostemon confertus) – rainforest sites 
occur on low-lying sites adjoining estuarine sediments 
of the Tweed River (Community 35).

In hinterland areas of the alluvial plain Narrow-
Leaved Paperbark (Melaleuca alternifolia) becomes 
dominant. These sites occur on backswamps and levees 
of the drainage plain of Bungawalbin Creek and are 
influenced by the input of sediment from the erosion of 
the Kangaroo Creek Sandstones. The most waterlogged 
sites are sedgelands dominated by Lepironia articulata 
and low shrublands of Narrow-leaved Paperbark, tea-
tree (Leptospermum brachyandrum) and Melaleuca sieberi 
(Communities 26, 28).

Subtropical coastal floodplain forest dominated by 
Forest Red Gum (Eucalyptus tereticornis), Broad-leaved 
Paperbark, Swamp Box (Lophostemon suaveolens), 
Swamp Oak and Willow Bottlebrush are distributed 
at the upper limits of the alluvial plain on levees, 
alluvial filled valley heads and on more elevated sites 
on backswamps and floodplains. The floristics of these 
sites may be influenced by mixing with transferral soils 
from adjoining meta-sedimentary and basalt lithologies 
(Communities 50, 51).

Across the transition from floodplain to sandplain 
there is a trend in species composition reflecting a 
decline in the abundance of mesophyllus understorey 
species and increasing abundance of sclerophyllous 
plants (Communities 20, 23). Shrub species, such 
as Tantoon (Leptospermum polygalifolium subsp. 
polygalifolium), Melastoma affine, Swamp Banksia 
(Banksia robur), Xanthorrhoea fulva, and Leucopogon 
lanceolatus var. gracilis mix with sedges, rushes and 
ferns.

4.1.2 Coastal barrier sands
For wallum vegetation, Griffith (2002) found a 
strong correlation between floristic composition 
and topographic position. An investigation of soil-
moisture relations confirmed that spatial and temporal 
variations in watertable depth followed a pattern 
related to topography. A detailed description and 
phytosociological analysis of wallum and related 
vegetation is documented in Griffith et al. (2003).

4.1.3 Holocene Sands and headland clay heaths
Nearest the coast are sand heathlands and shrublands 
occurring on Holocene dunes. On seawards aspects of 
Holocene dunes, an open forest community dominated 
by Coast Banksia (Banksia integrifolia subsp. integrifolia) 

occurred. The presence of littoral rainforest species 
in this community suggests sites where fire has been 
absent for long periods (Community 34). On the most 
exposed seaward aspects of dunes, just above the level 
influence of high seas (Griffith 1999) a shrubland–
heathland of Coast Wattle (Acacia longifolia var. 
sophorae), Coast Tea-tree (Leptospermum laevigatum) 
and Coast Banksia is distributed (Community 36). 
These dunal sites had a high proportion of weeds, 
such as Bitou Bush (Chrysanthemoides monilifera subsp. 
rotundata), and naturalised species, such as Horse-
tailed She Oak (Casuarina equisetifolia subsp. incana), 
indicating a long history of disturbance from sand 
mining. Headland clay heath–grassland community 
dominated by Kangaroo Grass (Themeda australis) 
occurs on outcropping meta-sedimentary rocks at 
Norries Headland (Community 37). The Byron Bay 
Clay Heathland Endangered Ecological Community 
(EEC) is located in the study area, but was not 
surveyed.

4.1.4 Pleistocene sands
Open forests of Coast Cypress Pine (Callitris 
collumellaris) occur on well-drained sandy sites 
of Pleistocene barrier strandplains and dunes 
(Community 33). Griffith (1999) reports that shell 
material often occurs in coastal Callitris communities 
associated with a midden material in at least one 
location. Less well-drained sites on strandplains 
and lower slope bedrock soils support Scribbly Gum 
(Eucalyptus signata)–Red Mahogany (Eucalyptus 
resinifera subsp. hemilampra)–Brush Box dry sclerophyll 
open to closed forest (Community 31). Community 32 
is located on the transition from sheltered to inundated 
sandplain sites on backbarrier flats and contains a 
mix of overstorey dominants, but shares in common 
a sclerophyllous ground strata. Wallum banksia dry 
heathlands and heathy Scribbly Gum–banksia open 
forests/shrublands were distributed on low beach ridges 
on Pleistocene dunes sheltered from onshore winds 
(Communities 38, 39). Subtropical/littoral rainforest 
Community 52 occurred on an old Pleistocene dune 
near Chinderah. On coastal barrier sand soils on 
gentle relief coastal plains influenced by adjoining 
finely grained sedimentary rocks wet sclerophyll forests 
with a mesic understorey develop on deep sandy soils 
(Community 40).

Within the coastal sandplains is a group of 
communities (Communities 16, 17, 18) occupying 
wetter sites with shallow standing water. The moisture 
gradient of these sites is strongly linked to topographic 
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position (Griffith 2002). These communities are wet 
heaths, shrublands and fernland/sedgelands located 
in swales, open depressions, and poorly drained sandy 
freshwater swamps on Pleistocene barrier sands at 
Tyagarah, Wardell and Evans River (Communities 
16, 17, 18). Community 19 was located in tidally 
influenced sections of Cudgera, Tallow and Belongil 
Creeks in swampy sites within the transition from the 
estuarine plain to Pleistocene coastal sandplains.

4.1.5 Lower slopes sites on sediments and basalt
The transition from the alluvial plain to bedrock 
geology is evidenced by the replacement of Swamp 
Box, Red Mahogany and Forest Red Gum with 
Pink Bloodwood (Corymbia intermedia) and Thick-
leaved Mahogany (Eucalyptus carnea) on low 
quartz sedimentary soils. Grey Ironbark (Eucalyptus 
siderophloia) is often common on both alluvial and 
sedimentary soils. Salwood (Acacia disparrima subsp. 
disparrima) is also abundant in sites with alluvial and 
sedimentary soils in Communities 57 and 58. Basalt 
slopes of the Blackwall Range support wet sclerophyll 
forest of Blackbutt (Eucalyptus pilularis), Brush 
Box, Tallowwod (Eucalyptus microcorys) and White 
Mahogany (Eucalyptus acmenoides) (Community 58). 
Lowland rainforest on basalts occurred at Lennox 
Head and Tuckarimba and also on high sedimentary 
quartz soils and coastal barrier sands on gentle relief 
coastal plains influenced by adjoining finely grained 
sedimentary rocks (Community 40).

Dry sclerophyll communities occurred on low and 
high sedimentary quartz soil and also on basalt 
(Communities 55, 59). Community 55 occurred on 
low rolling hills mainly on sedimentary rocks of the 
Tuckean lowlands and Burringbar Range and also 
on basalt hills of the Blackwall Range near Wardell. 
Community 59 occurred on undulating low hills and 
undulating rises on sediments of the Grafton Formation 
and Walloon Coal measures.

In the Richmond, Brunswick and Tweed River 
valleys a number of wet slcerophyll and rainforest 
communities occur on meta-sedimentary rocks of the 
Neranleigh–Fernvale beds and Tertiary basalts. In the 
Richmond River Valley along the Blackwall Range 
meta-sedimentary derived soils in sheltered aspects 
support mesic successional wet sclerophyll forests and 
Brush Box–Pink Bloodwood and Grey Ironbark mesic 
tall open forests (Communities 40, 41).

In the Tweed Valley, Burringbar Range and on 
Marshalls Ridge, lower slopes on metamorphic 

sedimenatry rocks and basalts support complex 
mosaics of wet sclerophyll and subtropical rainforest 
communities with a great deal of variation in 
overstorey and emergent species occurs (Communities 
42–47). On foothills of the Burringbar Range, on 
mid-slopes and intermediate and exposed aspects, 
Brush Box, Blackbutt, Pink Bloodwood, Tallowwood 
(Community 42) is found. Brush Box (Lophostemon 
confertus) gully rainforest on metasedimentary soils 
(Community 43) was found in more sheltered sites 
on lower slopes and in gullies. The most diverse 
subtropical rainforest communities (Communities 
44–47) were distributed on the most sheltered, lower 
slope and riparian sites on meta-sediments and basalt.

Blue Quandong (Elaeocarpus obovatus) subtropical 
rainforest (Community 44) was found on metamorphic 
sedimentary and basalt derived soils on lower slope 
rolling hills. Bangalow Palm (Archontophoenix 
cunninghamiana)–Lilly Pilly (Acmena smithii) 
subtropical rainforest (Community 45) occurred on 
gently undulating coastal barrier sandplains near 
Tyagarah, on lower slopes on metamorphic rocks in 
the Tweed Valley, and on mid-slopes near Urliup. The 
occurrences of Bangalow Palm suggest sites subjected 
to periodic waterlogging. Stinging Tree (Dendrocnide 
excelsa) – White Fig (Ficus virens var. sublanceolata) 
– Brush Bloodwood (Baloghia inophylla) subtropical 
rainforest (Community 46) was found on a lower slope 
basalt site on rolling hills. Moreton Bay Fig (Ficus 
macrophylla) – White Booyong (Heritiera trifoliata) 
subtropical rainforest (Community 47) was found 
on sheltered lower slopes growing on metamorphic 
sedimentary rocks and basalt at Terranorra, Duroby 
Creek, Razorback and the Condong Range.

Vegetation dominated by the exotic Camphor Laurel 
(Cinnamomum camphora) occurs in disturbed sites 
on basalts flows and, to a lesser extent, on gently 
undulating land on meta-sediments across the 
Lismore and Tweed Valleys (Community 49). This 
community was sampled at Lismore and Mullumbimby, 
but is widespread across parts of the Tweed, Byron 
and Ballina Local Government Areas (LGA). This 
community has varying levels of native rainforest 
and wet sclerophyll species present. In some cases a 
structurally and floristic diverse rainforest understorey 
is present (Landmark Ecological Services 1999) and 
rainforest taxa present include threatened plant 
species. The endangered Davisdon’s Plum (Davidsonia 
jerseyana) was found growing in Community 49.
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4.2 Conservation status of plant communities
Griffith (2005) indicates that many coastal wetland 
plant communities are likely to be poorly represented 
in conservation reserves in northern NSW. The results 
of this survey support this assessment for wetlands 

of the alluvial and estuarine plains, and also finds 
vegetation of the lower slopes on basalt and meta-
sedimentary parent material, particularly in the Tweed, 
Brunswick and Richmond River coastal lowlands are 
also poorly represented in reserves in northern NSW. 

Table 4(i) Communities not known to be reserved.

Community 
Community 2 Blue Couch–Prickly Couch grasslands of the estuarine plain
Community 5. Milky Mangrove–Swamp Oak–Grey Mangrove king-tide forest
Community 6. Swamp Oak–Hoop Pine–Tuckeroo swamp sclerophyll /dry ‘gallery’ floodplain rainforest 
Community 15. Bangalow Palm–Swamp Box–Cabbage Tree Palm–Weeping Myrtle alluvial riparian forest
Community 22. Common Reed–Black Bog-rush reedland/rushland
Community 25. Swamp Ricegrass–Bolboschoenus caldwelli– Schoenoplectus validus–Cyperus exaltatus freshwater 
wetland
Community 27. Weeping Myrtle–Water Gum floodplain riparian forest
Community 28. Narrow-leaved Paperbark–Wallum Bottlebrush swamp sclerophyll shrubland
Community 46. Stinging Tree–White Fig–Brush Bloodwood subtropical rainforest
Community 47. Tweed Valley meta-sediment and basalt low-elevation subtropical rainforest
Community 53. Patches Beach Broad-leaved Paperbark–Swamp Oak–Cabbage Tree Palm swamp sclerophyll forest 
on the alluvial plain
Community 54. Whalebone Tree–Thorny Pea–Gossia fragrantissima dry rainforest

Of the 62 communities assessed, 41 were assessed 
as not reserved or only poorly reserved, 12 had fair 
representation in reserves, and nine communities were 
assessed as having an adequate reservation status. An 
assessment of the distribution of communities in the 
study area found that the poorly reserved communities 
were found on the alluvial plain (16 communities), 
the estuarine plain (12), lower slopes on basalt and 
sedimentary geology (11), and coastal barrier sands (2). 
Coastal barrier sand and the estuarine plain contained 
the largest number of communities considered as 
fair to adequately reserved (Tables 4.1–4.4). Several 
communities occurred across the transition from the 
alluvial and estuarine plain to coastal barrier sands 
and transferral on lower slope bedrock geology. It is 
considered that the conservation status of alluvial 
occurrences of these communities is particularly poor.

The reservation of alluvial plain vegetation 
communities is particularly poor in the coastal areas 
of the Tweed, Brunswick and Richmond River coastal 
lowlands. The largest area for conservation of alluvial 
environments in these catchments is Stotts Island 
Nature Reserve and few options for reservation 

remain. Griffith and Pressey (1992) found that a large 
proportion of wetlands in the Tweed Lowlands were 
grazed and had been directly affected by drainage. 
Remaining wetlands on the broad alluvial flats were 
restricted to channels that could not be completely 
drained or converted to agriculture. The reservation of 
the vegetation of hinterland alluvial plain communities 
have improved in recent times in the catchments of 
Bungawalbin Creek and Tuckean. 

The largest areas protecting estuarine vegetation 
include the Tweed Estuary Nature Reserve, Ukerebagh 
Nature Reserve, Cudgen Nature Reserve, Billinudgel 
Nature Reserve, Cumbebin Swamp Nature Reserve 
and Ballina Nature Reserve. The Tweed Estuary is a 
highly significant area for the protection of estuarine 
vegetation. It is the only known estuary in NSW which 
contains all five species of mangrove known to occur 
in NSW (Pressey and Griffith, 1992). Other reserves 
sampling some estuarine plain vegetation include 
Wooyung Nature Reserve, Marshalls Creek Nature 
Reserve, Richmond River Nature Reserve, Broadwater 
National Park and Budjalung National Park.



��

CCA08 Far North Coast Targeted Vegetation Survey

Table 4(ii) Poorly conserved communities. 

NR, Nature Reserve; NP, National Park; SCA, State Conservation Area.

Community Conservation reserves Comment
Community 1 Saltmarsh Small areas reserved in Tweed 

Estuary NR, Ukerebagh Island 
NR, Cudgen NR, Wooyung NR, 
Marshalls Creek NR, Tyagarah NR, 
Richmond River NR

Community 3 Swamp Oak Broad-leaved 
Paperbark with Tall Sedge and Blue Couch 
Swamp Sclerophyll Alluvial Plain Open Forest.

Stotts Island NR, Tuckean NR, 
Bungawalbyn NR, Yarringully SCA, 
Broadwater NP

Community 4 Swamp Oak-Broad-leaved 
Paperbark Estuarine and Alluvial Plain Swamp 
Sclerophyll Forest.

Stott’s Island NR, Tuckean NR, 
Bungawalbyn NR, Yarringully SCA, 
Broadwater NP, Billinudgel NR, 
Marshalls Creek NR, Tyagarah NR

Community 7 Prickly Couch-Sea Rush-
Schoenoplectus subulatus Saltmarsh

Broadwater NP, Bundjalung NP, 
Yuraygir NP

Fair to poor

Community 10 Broad-leaved Paperbark-Swamp 
Oak Fern/sedge Swamp Sclerophyll Forest.

Stotts Island NR, Tuckean NR, 
Bungawalbyn NR, Yarringully 
SCA, Ballina NR, Broadwater NP, 
Bundjalung NP, Illuka NR, Cudgen 
NR

Alluvial occurrences 
poor, estuarine, barrier 
sand occurrences fair

Community 11 Broad-leaved Paperbark-Pink-
flowered Doughwood Swamp Sclerophyll Open 
forest.

Ballina NR, Richmond River NR, 
Broadwater NP, Bundjalung NP, 
Iluka NR, Yuraygir NP

Alluvial occurrences 
poor, barrier sand 
occurrences fair/good

Community 12 Broad-leaved Paperbark- Swamp 
Oak Ferny Swamp Sclerophyll Forest.

Stotts Island NR, Tuckean NR, 
Bungawalbyn NR, Yarringully 
SCA, Ballina NR, Broadwater NP, 
Bundajlaung NP, Illuka NR, Cudgen 
NR, Marshalls Creek NR, Cumbebin 
Swamp NR

Alluvial occurrences 
poor, estuarine, barrier 
sand occurrences fair

Community 13 Alluvial Plain Broad-leaved 
Paperbark-Swamp Mahogany-Bangalow Palm/
Saw Sedge/Water Fern Swamp Sclerophyll forest.

Swamp Sclerophyll Forest- Ballina NR, 
Richmond River NR, Broadwater 
NP, Bundjalung NP, Iluka NR, 
Yuraygir NP

Lepironia articulata/ Eleocharis 
equisetina Sedgeland

Alluvial occurrences 
poor

Not reserved

Community 14 Swamp Mahogany-Broad-leaved 
Paperbark-Bangalow Palm-sedge/fern Swamp 
Sclerophyll Forest.

Broadwater NP, Bundjalung NP, 
Yuraygir NP

Alluvial occurrences 
poor, estuarine, barrier 
sand occurrences fair

Community 18 Coral Fern (Gleichenia dicarpa) 
Fernland

Arakwal NP

Community 20 Swamp Box-Broad-leaved 
Paperbark-rush/fern Swamp Sclerophyll Forest.

Broadwater NP, Bundjalung NP, 
Yuraygir NP, Cudgen NR

Alluvial occurrences 
poor, estuarine, barrier 
sand occurrences fair
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Community Conservation reserves Comment
Community 23 Swamp Box-Broad–leaved 
Paperbark-Swamp Mahogany Swamp Sclerophyll 
Forest.

Bundjalung NP, Yuraygir NP Alluvial occurrences 
poor, estuarine, barrier 
sand occurrences fair

Community 24 Swamp Ricegrass-Smartweed- 
Juncus usitatus Swampy Meadow.

Possibly reserved in Cudgen NR

Community 26 Hinterland Narrow-leaved 
Paperbark-Tea tree backswamp shrublands-
sedgelands.

Yarringully NR

Community 29 Swamp Box-Narrow-leaved 
Paperbark-Broad-leaved Paperbark Alluvial 
Swamp Sclerophyll Forest

Bungawalbyn SCA Alluvial occurrences 
poor

Community 30 Middle Richmond Freshwater 
wetlands

Poorly reserved

Community 37 Kangaroo Grass (Themeda 
australis) Headland Grassland

Bundjalung NP

Community 40 Lower Richmond floodplain 
mesic successional wet sclerophyll forest,

Poorly known Probably poor

Community 41 Lower Richmond Brushbox-Pink 
Bloodwood and Grey Ironbark mesic tall open 
forest

Broadwater NP, Iluka NR

Community 42 Tweed/Brunswick Valley, Brush 
Box, Blackbutt, Pink Bloodwood-Tallowwood 
foothill wet sclerophyll

Cudgera Creek NR, Marshalls Creek 
NR

Poor

Community 43 Brunswick/Tweed Brush Box 
gully rainforest on sediments

Cudgera Creek NR, Billinudgel NR, 
Marshalls Creek NR

Poor

Community 44  Tweed/Brunswick Valley Blue 
Quandong Subtropical Rainforest.

Cudgera Creek NR, Billinudgel NR Poor

Community 45 Tweed/Brunswick Valley 
Bangalow Palm-Lily Pily Subtropical Rainforest

Tyagarah NR Poor

Community 48 Flooded Gum-Pink Flowered 
Doughwood-Hard Quandong Alluvial Plain Wet 
Sclerophyll Forest.

Billinudgel NR Poor

Community 50 Swamp Oak-Forest Red Gum-
Broad-leaved Paperbark-Swamp Box Swamp 
Sclerophyll Woodland to Open Forest

Yarringuly NR, Marshalls Creek NR Poor

Community 51 Forest Red Gum-Willow 
Bottlebrush-Camphor Laurel Dry Open Forest

Poorly known Probably poor

Community 52 Small-leaved Fig-Hard 
Quandong-Bangalow Pine Subtropical/Littoral 
Rainforest on Pleistocene Dunes.

Poorly known Probably poor

Community 56 Broad-leaved Paperbark-Swamp 
Box-Tuckeroo Swamp Sclerophyll Open Forest.

Stotts Island NR, Tuckean NR, 
Bungawalbyn NR, Yarringully SCA, 
Broadwater NP

Poor

Community 57 Red Mahogany-Pink Bloodwood-
Swamp Mahogany-Swamp Box Dry Open Forest

Broadwater NP, Yuraygir NP Poor

Community 58 Pink Bloodwood-Grey Ironbark-
Swamp Box-Forest Red Gum-Blackbutt Tall Dry 
Open Forest

Bundjalung SCA, Bundjalung NP Poor
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Community Conservation reserves Comment
Community 59 Large-fruited Spotted Gum-Grey 
Ironbark-Small Fruited Grey Gum Dry Grassy 
Open Forest.

Poorly known Poor

Community 61 Broad –leaved Paperbark- Swamp 
Box Narrow-leaved Rough-barked Apple-Swamp 
Box-Pink Bloodwood Dry Grassy Alluvial Open 
Forest.

Poorly known Poor

Vegetation communities of coastal barrier sands are more adequately reserved throughout the study area, in 
Cudgen Nature Reserve, Wooyung Nature Reserve, Billinudgel Nature Reserve, Tyagarah Nature Reserve, Arakwal 
National Park, Richmond River Nature Reserve, Broadwater National Park and Bundjalung National Park. 
Opportunities for the protection of unreserved areas on the coast do occur such as the Fingal peninsula, Cudgera 
Creek, Pottsville, Brunswick Heads, Belongil Creek/Tallow Creek, near Byron, Newrybar sandplain and around 
Ballina.

Table 4(iii) Communities with a fair level of conservation in reserves. 

NR, Nature Reserve; NP, National Park; SCA, State Conservation Area.

Community Conservation reserves Reservation status 
Community 62 River Mangrove-Grey 
Mangrove-Black Mangrove-Milky Mangrove and 
Spider Mangrove Forest/Shrubland

Tweed Estuary NR, Ukerebagh 
NR, Cudgen NR, Wooyung NR, 
Billinudgel NR, Brunswick Heads 
NR, Bundjalung NP, Marshalls Creek 
NR, Tyagarah NR, Ballina NR, 
Richmond River NR

Fair

Community 60 Grey Ironbark-Thin-leaved 
Stringybark-Pink Bloodwood-Swamp Box Dry 
Open Grassy Forest.

Bundjalung Creek SCA, Bundjalung 
NP

Fair

Community 8. Swamp Oak-River Mangrove 
King Tide Swamp Sclerophyll Forest.

Tweed Estuary NR, Ukerebagh 
NR, Cudgen NR, Billinudgel NR, 
Brunswick Heads NR, Cumbebin 
Swamp NR, Ballina NR, Richmond 
River NR

Fair

Community 9 Sea Rush-Mat Grass Saltmarsh. Broadwater NP, Bundjalung NP, 
Yuraygir NP, Ukerebagh NR

Fair

Community 55 Grey Ironbark-Pink Bloodwood-
Mahogany Dry Grassy Open Forest.

Cudgen NR, Cudgera Creek NR Lower slopes 
occurrences probably 
fair

Community 35 Brush Box Lowland Rainforest. Ukerebagh NR, Cudgen NR, Cape 
Byron SCA

fair

Community 33 Coast Cypress Pine on dunes 
and ridges.

Broadwater NP, Arakwal NP, 
Billinudgel NR

Fair

Community 21 Broad-leaved Paperbark-Swamp 
Oak-Rush Saline Swamp Sclerophyll Open 
Forest

Arakwal NP, Cudgen NR estuarine, barrier sand 
occurrences fair
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Table 4(iv) Communities that are adequately reserved in the study area. 

NR, Nature Reserve; NP, National Park; SCA, State Conservation Area. Reserves were the community is recorded 
in the literature to be reserved are listed

Community Conservation reserves
Community 16 Tea tree  Sporodanthus interruptus Wet Heath Tyagarah NR, Broadwater NP, Bundjalung NP
Community 17 Leptospermum liversidgei-Wallum Bottlebrush-
Grass Tree-Heath-leaved Banksia Wallum Wet Heath 
complex

Tyagarah NR, Broadwater NP, Bundjalung NP

Community 19 Broad-leaved Paperbark-Coast Banksia-Red 
Ash dunal scrubland.

Richmond River NR, Broadwater NP, 
Bundjalung NP

Community 31 Scribbly Gum-Red Mahogany-Brush Box Dry 
Sclerophyll Open to Closed Forest on coastal barrier sands.

Ukerebagh NR, Broadwater NP, Billinudgel 
NR, Cudgen NR, Nightcap NP, Bundjalung NP

Community 32 Blackbutt-Turpentine Open Forest complex  Bundjalung NP, Brunswick Head NR
Community 34 Coast Banksia Frontal Dune Open Forest on 
Holocene dunes.

Richmond River NR, Bundjalung NP, 
Ukerebagh NR, Wooyung NR, Arakwal NP, 
Cape Byron SCA, Broken Head NR

Community 36 Coast Wattle-CoastTea tree-Coast Banksia 
Shrubland on Holocene dunes and ridges.

Richmond River NR, Bundjalung NP, 
Ukerebagh NR, Wooyung NR, Arakwal NP, 
Cape Byron SCA, Broken Head NR

Community 38 Scribbly Gum-Old Man Banksia-Tea Tree 
Heathy Low open Sclerophyll Forest/Shrubland.

Broadwater NP, Bundjalung NP

Community 39 Wallum Banksia (Banksia aemula) Dry Heath Arakwal NP, Tyagarah NR, Broadwater NP, 
Bundjalung NP

4.3 Areas of high conservation significance
A number of the sites sampled in the study area 
contained vegetation with highly significant 
conservation values, including Endangered Ecological 
communities and Threatened Species listed on the 
NSW Threatened Species Conservation 1995. A few of 
the more significant areas are discussed below.

4.3.1 Wardell–Coolgardie
The survey data highlighted the very high conservation 
significance of the area of vegetation centred around 
Wardell, Coolgardie and the Blackwall Range. The 
area is a rare contiguous sample of the transition 
from alluvial floodplain to extensive coastal barrier 
sandplains and ranges of meta-sedimentary and basalt 
bedrock. This area contained superb examples of 
undisturbed old-growth swamp sclerophyll forest, 
lowland floodplain and riparian rainforest, dry and 
wet sclerophyll forests and diverse wallum wet and 
dry heaths. Twelve vegetation communities were 
recorded here (Communities 4, 10, 14, 15, 17, 32, 
40, 41, 42, 55, 57, 58), including three EEC: Swamp 
Sclerophyll Forest, Lowland Rainforest on Floodplains 
and Subtropical Coastal Floodplain Forest. Records 
of numerous threatened plant species were made 

during the survey in this area, including: Oberonia 
titania (Vulnerable), Marsdenia longiloba (Endangered), 
Trichosanthes subvelutina (Vulnerable), Persicaria elatior 
(Vulnerable), Palm Lily (Cordyline congesta) (Rare), 
and Arthrochilus prolixus (Poorly Known). 

4.3.2 Tuckean Swamp–Tuckean Broadwater
Eleven vegetation communities were record in this area 
(Communities 4, 5, 14, 15, 31, 32, 41, 42, 45, 55, 58). 
The area contained old-growth mangrove and swamp 
sclerophyll communities across the littoral zone to the 
upper limits of tidal influence and onto backswamps 
of the alluvial plain. Important samples of Milky 
Mangrove–Swamp Oak–Grey Mangrove king-tide 
forest (Community 5) were present, a rare estuarine 
community that occurs at the upper limit of tidal 
influence. Parts of the Tuckean Broadwater contained 
abundant Mangrove Fern (Acrosticum speciosum), 
which is uncommon outside the Tweed and Brunswick 
River Valleys. Samples of Swamp Sclerophyll Forest 
and Subtropical Coastal Floodplain Forest EEC are also 
found in a relatively undisturbed state. Threatened 
and rare plant species recorded in this area during the 
current survey include: Rusty Rose Walnut (Endiandra 
hayesii) (Vulnerable) and Palm Lily (Cordyline congesta) 
(Rare).
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4.3.3 Brandy Arm Creek
There was a highly significant area of wetland 
vegetation located on Brandy Arm Creek, a tributary 
of the lower Evans River. The area contains important 
samples of estuarine and alluvial plain vegetation 
types, and four vegetation communities were recorded 
(4, 7, 50, 58). EEC recorded included Saltmarsh, 
Swamp Oak Floodplain Forest, Subtropical Coastal 
Floodplain Forest Forest, and Swamp Sclerophyll 
Floodplain Forest. This area includes the locations of 
very significant records of the endangered Dendrobium 
melaleucaphyllum and Oberonia complanata.

4.3.4 Tuckean rainforest remnant
This was a small remnant of lowland rainforest on 
freehold property. This diverse remnant is an important 
sample of rich floodplain rainforest near its southern 
limit. The threatened plants Onion Cedar (Ochrosia 
moorei) and White Lace Flower (Archidendron 
hendersonii) were recorded. It is an example of the 
Lowland Rainforest EEC. Existing mapped vegetation 
layers did not record this rainforest remnant as extant 
vegetation. It is a clear example of how mapping 
programs can miss significant areas of vegetation at 
inappropriate scales.

4.3.5 Terranora
The area centred around Terranorra, Charles Bay and 
the Terranorra Country Club is a known hotspot for 
threatened plant taxa. These sites are outstanding 
examples of species-rich lowland subtropical rainforest 
on meta-sediments, which have been heavily cleared 
in the Tweed coastal lowlands. Three subtropical 
rainforest communities were identified at these 
sites (44, 45, 47), which are examples of Lowland 
Subtropical Rainforest EEC. Threatened plant species 
recorded in the surveys at Terranorra include: Acalypha 
eremorum (Endangered), Red-fruited Ebony (Diospyros 
mabacea) (Endangered), Ebony (Diospyros major 
var. ebenus) (Endangered), Small-leaved Tamarind 
(Diploglottis campbellii) (Endangered), White Yiel Yiel 
(Grevillea hilliana) (Endangered), Spiny Gardenia 
(Randia moorei) (Endangered), Marblewood (Acacia 
bakeri) (Vulnerable), White Lace Flower (Archidendron 
hendersonii) (Vulnerable), Three-leaved Bosistoa 
(Bosistoa transversa) (Vulnerable), Rusty Rose Walnut 
(Endiandra hayesii) (Vulnerable), Fine-leaved Tuckeroo 
(Lepiderema pulchella) (Vulnerable), Rough-shelled 
Bush Nut (Macadamia tetraphylla) (Vulnerable), 
Peristeranthus hillii (Vulnerable), Smooth-barked 
Rose Apple (Syzygium hodgkinsoniae) (Vulnerable), 

Coolamon (Syzygium moorei) (Vulnerable), Veiny Lace 
Flower (Archidendron muellerianum) (3RCa), Byron 
Bay Acronychia (Acronychia baeuerlenii) (3RC-), 
Long-leaved Tuckeroo (Cupaniopsis newmanii) (2RC-
), Black Walnut (Endiandra globosa) (2RC-), Smooth 
Scrub Turpentine (Rhodamnia maideniana) (2RC-), 
and Native Laburnum (Cassia brewsteri var. marksiana) 
(Rare). Additional threatened species recorded at 
the Terranorra Country Club are Stinking Laurel 
(Cryptocarya foetida) (Vulnerable), Sweet Myrtle 
(Gossia fragrantissima) (Endangered), and Axe-Breaker 
(Geijera paniculata) (Endangered).

4.4 Endangered Ecological Communities
This survey has improved the knowledge of the 
floristic and structural composition and environmental 
relationships of floodplain communities, many of which 
are listed as Endangered Ecological Communities 
(EEC). Of the 62 communities delineated, 35 relate 
to nine EECs listed under the TSC. The data indicate 
that the vegetation of the floodplain and coastal 
lowlands, and qualifying as EECs is more complex than 
currently documented in the final determinations of 
the NSW Scientific Committee. 

The survey identified some floodplain communities 
that do not fall well within current scientific 
determinations of NSW Scientific Committee and 
may warrant further investigation to see if they 
warrant nomination to the NSW Scientific Committee 
as potential new EECs. The following alluvial and 
estuarine plain communities do not equate well to 
existing EEC descriptions: Community 5 Milky 
Mangrove–Swamp Oak–Grey Mangrove king-tide 
forest, Community 6 Swamp Oak–Hoop Pine–
Tuckeroo swamp sclerophyll/dry ‘gallery’ floodplain 
rainforest, Community 15 Bangalow Palm–Swamp 
Box-Cabbage Tree Palm–Weeping Myrtle alluvial 
riparian forest, Community 18 Coral Fern fernland, 
Community 22 Common Reed–Black Bog-rush 
reedland/rushland, Community 26 Hinterland 
Narrow-leaved Paperbark–tea-tree backswamp 
shrublands–sedgelands, and Community 53 Patches 
Beach Broad-leaved Paperbark–Swamp Oak–Cabbage 
Tree Palm swamp sclerophyll forest on the alluvial 
plain. 

The results of the present survey may prove useful in 
providing feedback to preliminary determinations to 
the Scientific Committee regarding coastal lowland 
communities. For example, Community 33 is a Coast 
Cypress Pine Forest community, for which there is 
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a preliminary determination currently before the 
Scientific Committee. The three sites sampled in this 
survey revealed an additional 40 plant taxa that were 
not listed in the preliminary determination, three of 
which were exotic taxa. The survey also shows that the 
community occurs on Holocene as well as Pleistocene 
sands. The preliminary determination indicated the 
community was restricted to Pleistocene sands. 

Freshwater wetland sites sampled in this survey 
(Communities 3, 25, 26, 30) are threatened by weeds. 
For example sites sampled at freshwater wetlands near 
Casino are threatened by the spread of weeds such 
as Chinese Tallow (Triadica sebifera), Myriphyllum 
acquaticum, Pseudoraphis paradoxa and Hygrophila 
angustifolia. These weeds are not listed in the final 
determination of the NSW Scientific Commitee. 

In this survey, 12 vegetation communities (3, 4, 10–15, 
23, 26, 28, 40, 53) were equivalent to the swamp 
sclerophyll forest on coastal floodplains of the NSW 
North Coast, Sydney Basin and South East Corner 
bioregions endangered ecological community.  

Community 26 comprised an association of Narrow-
leaved Paperbark and Leptospermum brachyandrum 
with a dense sedgeland ground cover of Lepironia 
articulata. Narrow-leaved Paperbark and Leptospermum 
brachyandrum are north coast species and are not 
documented in the survey literature as a community. 
This floristics of this community, which occurs on 
the floodplain, does not relate well to floodplain 
communities listed on the NSW Threatened Species 
Conservation Act 1995. 

The information collected on EECs during this survey 
will assist with their field identification in the future, 
and also assist to identify threats.

4.5 Floristic variation within coarse scale mapping 
units
The results of this survey show that floristic and 
structural variation in coastal wetland and lowland 
vegetation communities are more complex than 
described in some existing mapping layers and 
vegetation classifications. A comprehensive, 
representative and adequate reserve network in 
these areas would need to represent this variation to 
adequately protect vascular plant diversity.

Mangrove and saltmarsh is example of a variable in 
many vegetation complex that is treated as one unit 
mapping programs (e.g. Kingston et al. 2004; NPWS 

1999; Young and Dillewaard 1999). In this study, five 
species of mangrove and two mangrove communities 
were delineated. Community 62 contained significant 
variation in the distribution and abundance of these 
five mangrove species, some associations of which are 
assessed as uncommon or rare (Robinson and Benson 
1990). 

Four saltmarsh communities were delineated in 
the survey. Saltmarsh occurs across a range of tidal 
influence from the littoral zone to the upper limits of 
the king-tide zone. There is an associated complex 
zonation of species and structural formations from 
grasslands to chenopod shrublands, rushlands and 
sedgelands. 

The diversity of wetland vegetation of the alluvial–
estuarine floodplain is even more complex. For 
example, the Forest Ecosystem Classification system 
(NPWS, 1999) recognises only one Paperbark 
ecosystem (Forest Ecosystem 112), one Swamp Oak 
Community (Forest Ecosystem 143) and one Swamp 
Mahogany ecosystem (Forest Ecosystem 142). In 
this survey, these three swamp sclerophyll forest 
ecosystems were floristically equvalent to 12 vegetation 
communities (3, 4, 10–15, 23, 26, 28, 40, 53) with 
considerable variation in the floristic and structural 
composition linked to tidal influence, salinity, elevation 
and soil fertility. 

Other finer scale classifications provide a division 
based on overstorey dominant combinations of 
Broad-leaved Paperbark, Swamp Oak, Swamp 
Mahongany and Swamp Box as dominant overstorey 
species (Landmark Ecological Services 1999) with 
some information on associated species. However, 
detailed floristic site sampling revealed a diversity of 
floristic and structural variation in swamp sclerophyll 
vegetation types that is overlooked by approaches to 
vegetation classification based primarily on remote 
sensing with some field checking.

In particular, wetland vegetation communities are 
often superficially treated by coarsely scaled or 
intuitive approaches to vegetation classification. For 
instance, the Forest Ecosystem Classification includes 
a swamp unit that covers all wetland vegetation across 
the coast and onto the northern tablelands (NPWS 
1999). The Byron Flora and Fauna survey (Landmark 
Ecological Services, 1999) recognises one sedgeland–
fernland–grassland unit occurring primarily on Aeolian 
sands. The current survey recognised two saltmarsh 
communities (Communities 7, 9), one reedland 
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community (Community 22), one fernland community 
(Community 18) and a headland grassland community 
(Community 37) occurring across a range of substrates 
in the Byron LGA. In the Tweed LGA, three wetland 
vegetation communities (Community 22, 24, 25) 
were delineated, but which were encompassed within 
Wetland Unit 703 of Kingston et al. (2004). Similar 
issues in vegetation classification and mapping exist 
for wet and dry heathlands, wet sclerophyll forests and 
rainforest vegetation. There are some discrepancies 
between the delineation of rainforest vegetation 
communities in the study area and the description of 
rainforest suballiances by Floyd (1990). 

Griffith and Wilson (2007) provide an excellent 
hierarchical floristic and structural classification of 
coastal vegetation across the range of vegetation 
formations, including saltmarsh, sedgelands, rushlands 
and grasslands. The classification was focussed on 
national parks and nature reserves, and mainly on the 
vegetation of coastal sand barriers. It is possibly an 
example of an appropriate fine-scale classification that 
could be expanded and adopted across the north coast.

Where it is possible to map communities that are not 
recognised in existing classifications (Communities 
5, 15, 26, 27, 28 ) this should be done to revise and 
improve the comprehensiveness of existing vegetation 
classification and associated mapped layers. In other 
cases, where it is not possible to represent the floristic 
and structural variation spatially, information can be 
stored within vegetation classification databases. 

The NSW Vegetation Classification Database 
(NSWVCA) (Benson, 2006) is an effective way of 
documenting information on vegetation and the full 
range of variation within communities. A database 
can contain a much wider range of information on 
vegetation than it is possible to include in a GIS 
map attribute table. A database can capture a range 
of information that is beyond the capacity of a GIS 
map or survey report. It can also be used in lieu of a 
map were evaluation at a local scale is necessary and 
available maps of the area are too coarse in scale to be 
useful predictors of vegetation occurring on the land.

4.6 A detailed mapping program for the future
There is a need to complement surveys gathering 
data and conducting numerical analysis, such as 
the current one, with surveys involving fine-scale 
vegetation mapping coupled with rigorous field 
verification involving expert ecologists and botanists. 
Significant floodplain wetland, rainforest and lower 
slope vegetation in the study area remains unmapped, 
primarily in areas covered by CRAFTI mapping, which 
was done during the Upper North East Forest Regional 
Forest Agreement (NPWS, 2001). This API layer 
and does not provide a complete extant vegetation 
coverage over the study area and in some parts 
erroneously records vegetation area as cleared, or labels 
vegetation types into the wrong formation. 

At present regional scale vegetation information based 
on API mapping and predcitive modelling of public 
land forest data does not provide accurate information 
on vegetation to assist land-use decision making and 
planning in coastal and lowland areas. A critical gap in 
vegetation mapping for the coast and lowlands and a 
fundamental step in any future mapping program is the 
provision of an extant vegetation layer for wetland and 
lowland vegetation. Important areas of lowland and 
wetland vegetation, including samples of EECs remain 
unmapped. 

In coast and lowland areas of the north coast survey 
and mapping data needs to be collected at much finer 
scales of resolution in coastal areas than coarser scales 
(1:25 000/1:50 000 maps) used elsewhere in NSW. 
Mapping should take advantage of new powerful 
techniques such as object identified image analysis and 
utilise new finer scale remote sensing imagery that has 
become available in recent times. 

A great deal of improvement in exisiting vegetation 
layers could be made with more targeted site sampling 
in gap areas, field verification and relabelling, splitting 
and amalgamation of questionably labelled vegetation 
polygons and GIS predictions. 
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