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Summary

This report presents the results of a biodiversity inventory and survey of remnant vegetation condition and status of the Northern Agricultural NRM Region.  The inventory component involved collation of datasets and information relevant to the biodiversity values and threats of the region.  In particular, these data included the extent and type vegetation associations within the region, species lists (including listed and priority species), communities of interest (such as Threatened Ecological Communities), wetland and river data.  This information was derived from existing databases, literature searches and the Biodiversity Audit (McKenzie and May, 2003).  The survey component examined remnant vegetation condition and mapping.

This study found that only 43.8% of NAR’s pre-European vegetation extent remains. If divided into land-use zones, there is only 24.4% left in the agricultural area but 93.7% remaining in the pastoral zone. 

Of the regional vegetation associations:

· One hundred and sixty-eight vegetation associations occur within NAR, 74 exclusively.  Two are regionally totally destroyed within the NAR boundary

· Of the extant vegetation associations within NAR, 82 are found exclusively in the agricultural zone, 36 are found only in the pastoral zone and 48 are shared between the two.

· There are 27 regional vegetation associations with (10% of their original extent remaining in NAR.  Eighteen also have (10% of their original State extent remaining. 

· Thirty-three associations are reduced in extent (have between 10 and 30% of their original extent remaining) in NAR.  At the State level, 31 regional vegetation associations are reduced in extent. 

· Sixty-eight associations are limited in their extent (<2000 hectares present extent) 

· One hundred and twelve regional vegetation associations have less than 10000 hectares within NAR. 

The present conservation estate was divided into IUCN Categories I-IV reserves (ie nature reserves, national parks etc) and other CALM managed lands (unallocated crown land).  For the conservation estate:

· Within NAR, a total of 617,265 hectares are reserved in IUCN reserve categories I-IV.

· One hundred and three extant vegetation associations are not represented in IUCN reserve categories I-IV within NAR, 78 are unrepresented in the State (Table 9, Map 6).

· There are 54 NAR vegetation associations poorly reserved (ie between 0 and 15% of pre-European extent in IUCN reserve categories I-IV) at the State scale.

· 57 vegetation associations that are not represented within any CALM managed lands (including those in IUCN Reserve Categories I-IV) in the State, 91 within NAR.

· At the State scale there are 58 regional vegetation associations that are poorly reserved (ie between 0% and 15% within CALM managed lands), at the NAR scale 39 are poorly reserved. 

· There are 74 vegetation associations that are limited in extent and poorly represented.  These are limited in present extent (<2000 ha and/or (10% of pre-European extent remaining in NAR or the State) and are poorly reserved (unreserved and/or <15% of pre-European extent reserved in NAR or the State). 

Within NAR there are 19 endorsed Threatened Ecological Communities, two of these are presumed destroyed, three are Critically Endangered, six are Endangered, and eight are considered Vulnerable. There are 36 other ecosystems at risk within the NAR region.  Most (63%) of the ecosystems at risk are declining, 47% require significant management action with the trend of 5% unknown.  Over 50% have only qualitative and/or anecdotal data.

There are no Ramsar sites in NAR, there are eight wetlands of national significance and six are considered to be of IBRA subregional significance.  Most of the latter are declining, and 43% require significant management intervention.  Most are effected by changes in hydrology.

Most of the riparian zone vegetation with NAR is degraded and all are considered to be in decline.  Grazing, feral animals, exotic weeds and salinity are believed to be driving this decline.

At the species level, NAR is extremely biodiverse: it contains 40% (4196 recognised taxa) of the Western Australia’s flora, 20% of these are endemic to the region. Seven hundred and ninety-nine regional plant species are considered Rare or Priority and one is believed extinct.  Weeds account for 11% of the regional flora with 69% of these considered environmental weeds. 

The region is also rich in vertebrate fauna with two hundred and fifty-eight bird species, 23 species of frogs, 166 species reptiles and 56 native mammals. For the entire regional fauna combined (including invertebrates) 25 species are threatened and 39 are Priority species. Most of the threatened fauna are declining and most require significant management intervention for persistence. Feral animals, fragmentation, grazing pressure and clearing were the most commonly reported threats to these species.

The survey of remnant vegetation focussed on areas within NAR that had not been surveyed previously.  Vegetation was mapped using the National Vegetation Information System (NVIS) level V, where the height and cover of each stratum of the vegetation was recorded with the three dominant species in each stratum.  Six target landscapes and 2 vegetation associations were targeted in the region.  Two hundred and sixty four patches of remnant vegetation were surveyed within the project and 298 plant taxa were collected.  Condition of the patches of remnant vegetation ranged from degraded to excellent.  The most common disturbance was grazing, while one fifth of sites assessed had no signs of disturbance.  Comparison between vegetation associations described in the survey and those made by Beard and Hopkins is yet to be made.  

The Northern Agricultural NRM Region is extremely important for nature conservation at a State and international level.  The results presented here collate these values and, where possible, summarise threats.  There are some general themes that became evident during this project.  Firstly, at the vegetation association scale there is considerable knowledge of extent, but, generally, little known of condition.  At the species level there is some knowledge of location within the landscape but little knowledge of how the species use the landscape. A regional conservation plan must be cognisant of these shortcomings and recognise that changes in understanding of the attributes above need to be incorporated.  

In particular this report outlines concerns and, where possible, presents opportunities (ie vegetation associations not in IUCN reserves, but in other CALM managed lands) for conservation planning within the Northern Agricultural Region. 

1. Introduction

The Northern Agricultural Natural Resource Management (NANRM) Region extends from just south of Gingin to north of Kalbarri and east to beyond Pindar and Dalwallinu.  The Northern Agricultural Region (NAR) is a biologically diverse area, as reflected in there being parts of nine biogeographic subregions represented within NAR. The area is the northern extreme of the southwest Western Australian botanical province, an internationally recognised biodiversity hotspot due to high levels of species richness and endemism (Chatterjee, 1995, Beard et al., 2000). 

Within the NAR boundary, there are numerous known biodiversity values. The Lesueur-Coomallo area is one of the three most important areas for flora conservation in southwest Western Australia (Burbidge et al., 1990). The region is important for the endangered Carnaby’s Black-cockatoo (Chapman and Gole, 2000). And, the highest species richness area for Acacias falls within the NAR boundaries (Maslin et al., 2003).  But, there are numerous threats to this biodiversity. For instance, NAR is one of the 21 priority areas identified under the National Action Plan for Salinity and Water Quality (Commonwealth of Australia, 2004), 76% of the vegetation within the wheatbelt region of NAR has been cleared, and the remnant vegetation is highly fragmented.  These threats are expressed in changes to the biodiversity of the region including, for instance, declines in the abundance and extent (Saunders and Ingram, 1995) and ongoing local and regional extinctions (Garnett and Crowley, 2000) of bird species. 

While considerable regional biodiversity information exists it is often in disparate reports or in forms unsuitable to contribute to the NRM process. To address this, the Northern Agricultural Catchment Council (NACC) commissioned a Biodiversity Assessment project undertaken by the Department of Conservation and Land Management (CALM).  Broadly, this project has 3 objectives:

(i)
Collating existing biodiversity knowledge of the region.

(ii)
Validating and augmenting this knowledge through field survey.

(iii) Developing and facilitating a community program of assessment and reporting.

This report covers section (i) and (ii) above, a collation of the existing biodiversity knowledge of NAR.  The latter is to be published separately.  

The intent of the first objective was to collate the existing knowledge of biodiversity values and threats for the NAR region for regional NRM planning.  The data have been compiled in two forms.  Data suitable for tables and lists is presented in the main report, while other data and information, such as relevant documents, extensive species lists and a bibliography of biodiversity relevant documents, are in an attached CD.  

The second objective was to validate and augment the regional knowledge of vegetation community description, distribution and condition.  This was achieved by field survey remapping vegetation communities at a finer scale of resolution than the original (typically 1:250000 scale) Beards’ mapping.  This remapping used National Vegetation Information System (NVIS) standards.  NVIS has been proposed to standardise vegetation mapping within Australia (ESCAVI 2003).  Part of this field component also estimated condition and threatening processes at the remnant patch level.

There are several outputs from this survey component:

(i)
Remnant vegetation patches remapped to vegetation units or sub-associations consistent with NVIS; 

(ii)
A database for this and further detailed remnant vegetation mapping; 

(iii) The database mapping integrated with NVIS categories classified in accordance with NVIS standards; 

(iv) A measure of condition and disturbances within each association and remnant patch; and, 

(v) A tested field sampling methodology that can be used for further mapping by community groups (objective (iii).A Biodiversity Inventory and Assessment of the Northern Agricultural Natural Resource Management Region.

2. A Biodiversity of the Northern Agricultural Resource Management Region.

2.1. Methods: Data Sets, Data Statements and Analysis

In this section, we outline the datasets and analyses used to derive results.  Where applicable, source datasets are in parentheses after the database name.  The Biodiversity Audit (May and McKenzie, 2003) was used to summarise condition and threats and augment the data from the NRM CD supplied by CALM Information Management Branch (IMB) in 2003.  Data were summarised from the nine IBRA subregions that fall inside the NAR boundary.  To ensure that records taken from the Biodiversity Audit are within the NAR boundary, experts (as named in the relevant sections below) checked these records. 

The NRM boundary used for spatial analyses is the NACC funding boundary (as supplied by CALM IMB and found on the NRM CD), equivalent to the local government boundaries. 

2.1.1. Pre-European and Remnant Vegetation 

Pre-European vegetation (June 2003) and Remnant Vegetation (April 2003) datasets were used to determine change in vegetation since European settlement (defined as pre-1750).  Conservation reservation status of Beard and Hopkins (Hopkins et al, in prep.) vegetation associations was divided into two groupings.  The first was CALM Tenure with IUCN categories I-IV (July 2002 attributed with IUCN July 2003).  These are terrestrial protected areas managed specifically for nature conservation as outlined in IUCN (1994); specifically they include National Parks, Nature Reserves, Conservation Parks and Forest Conservation Zones to be classified under section 62 of the CALM Act.  The other tenure grouping used is CALM managed lands as per section 33(2) of the CALM Act; these are Unallocated Crown Lands managed by CALM. 

The above analyses were also done for the two NAR landuse zones, pastoral and agricultural. The boundary between the pastoral and agricultural areas used the DAWA clearing line_23102002.shp (DAWA, June 5th 2003) file.  CALM IMB did these analyses.

CALM IMB informed us that during these analyses, the DAWA clearing line boundary did not perfectly fit with either the coastline or NAR boundary.  This was considered insignificant due to their small size.  This assumption was reinforced in that the sum of the agricultural and pastoral land use zone added up to the sum of the whole.  The calculations were also performed twice on different computers, by different people as another cross check. 

Initial analysis using the raw data showed results were influenced by small values of extent.  We rounded down all areas by 10 hectares to remove those of small extent.  One vegetation association (1063, with a present extent in NAR of 2 hectares).  All subsequent calculations were rounded down to the nearest whole number.  This vegetation community, however, was still retained in all subsquent analyses.

Percentage of original remaining vegetation was calculated as current extent expressed as a percentage of pre-European extent in each area (agricultural, pastoral and total in WA). 

In forests, it is considered that 15% of pre-1750 extent should be protected in a reserve system (JANIS, 1997).  We defined vegetation associations with less than 15% of pre-European extent within the reserve system as poorly reserved. Thresholds of ( l0% and ( 30% of pre-1750 extent define endangered and of-concern vegetation associations respectively (EPA, 2000).

The amount of each vegetation association within IUCN I-IV reserves and CALM-managed estate were calculated as a percent of its pre-European extent.  These results were rounded down to the nearest full number, thus associations with <1% in IUCN and CALM managed lands are recorded has having 0% reserved.  These analyses were done separately for NAR and the State, the former using present vegetation association extent in reserves in NAR divided by NAR pre-European extent.  The latter using State values.

 In order to present a summary of vegetation associations status, a summary table was calculated using criteria of vegetation associations with limited extent ((2000 hectares remaining), endangered (( 10% of original extent remaining) and poorly reserved (<15% in reserves IUCN I-IV) at either the State or NAR level.  

2.1.2. Flora and Weeds

Flora data should be interpreted with some caution.  The specimen database and other data sets used may have some erroneous information that has been unknowingly incorporated into this table.  The most common and significant errors are mis-identification.  Flora data were derived from three sources. 

(i) WA Herbarium data for NACC region

The data provided were derived by Paul Gioia from the Western Australian Herbarium database of collections current to March 2004.  The area of capture is the Northern Agricultural Natural Resource Management Region boundary (see section 2.1) and everything within a 20km buffer around the region.  The data provided included the classification of the records for conservation status and endemism and taxonomically to species and subtaxa.  Statistics were also provided on the top 10 genera of the region (ranked by number of species) and the top 10 families of the region (ranked by number of species).

(ii) Threatened Flora Database Management System

Additional data on threatened flora were retrieved from the Threatened Flora Database Management System.  The spatial dataset component of this database was used to extract records of threatened flora reported in the Northern Agricultural Natural Resource Management Region.  Custodian details for that database are Dr KJ Atkins, Principal Botanist, Wildlife Branch, Department of Conservation and Land Management, Western Australia.

(iii) Census of Western Australian Plants

Additional information, such as status of informally named taxa and family name, were retrieved from the Census of Western Australian Plants provided by the WA Herbarium 7th April 2004.

The above data sets were combined and assessed for status as native (naturally occurring not introduced) or naturalised (introduced, weeds).  The native flora set was assessed for unique records at several taxonomic levels including family, genus, species and subtaxa.  Statistics for conservation status, endemicity and level of formal identity were derived from these data sets.

Weed lists (as derived from WA Herbarium data, see above) were compared to a recent checklist of environmental weeds (Keighery and Longman, 2004) to determine regional environmental weeds.

2.1.3. Wetlands, Rivers and Riparian Systems

Nationally Important wetlands and Ramsar site data, from the NRM CD, were compared to the Biodiversity Audit (McKenzie and May, 2003) data.  The wetlands and riparian data within the Biodiversity Audit from those sites within NAR were collated and data on condition, trend, reliability of data and threatening processes analysed.  In the Biodiversity Audit, wetlands may also include river systems and pools.

Beards and Hopkins vegetation types (Hopkins et al, in press) within NAR were examined and those that are wetland types were selected.  

To determine the location of Salinity Action Plan (SAP) sites within NAR, the NAR boundary was intersected with the wetland site locations (from S. Halse, CALM Woodvale) and these were categorised under the groups defined by Halse et al. (in press).

2.1.4. Threatened Ecological Communities and Communities at Risk

Data for Threatened Ecological Communities (TECs) were sourced from the WA Threatened Species & Communities Unit, Department of Conservation & Land Management’s Threatened Ecological Community Database, current March 2004.

Within the Biodiversity Audit (May and McKenzie, 2003) ecosystems at risk were collated for each IBRA sub-region.  Ecosystems at risk are those regional communities that are not endorsed by the Environment Minister and that have not yet been evaluated by WATSCU (see WATSCU, 2003).  This list was reduced to only those within NAR as confirmed by G. Keighery (CALM, Woodvale).  Those ecosystems that did not already appear in the TEC database were collated into a table retaining the conservation status as defined in the Biodiversity Audit.  Data on trend, condition, data reliability and active threatening processes of these communities from the Biodiversity Audit were summarised.

2.1.5. Fauna

Fauna records were extracted from the WA Museum Faunabase on 28/4/04 using co-ordinates 112.6000, -27.1;117.7, -31.5.  Fish and invertebrate data have not been included.  These extracted data have not been “cleaned” so the lists are indicative only and are found in Attachment 5 on the CD.

The NAR boundary, and a 20-kilometre buffer, was intersected with the Threatened and Priority Fauna Database held by CALM Wildlife Conservation Section (intersected around the 2/4/04).  Buffering added 4 new species to the data set, one spider (Arbanitis inornatus), and three birds (Baudin's Black-Cockatoo, Masked Owl, and the Western Whipbird).  These bird records were of differing ages (1948, 1964 and 1842 respectively) with the certainty of correct identification low for Baudin's Black-Cockatoo (as defined in the data from CALM Wildlife Section). Only the Masked Owl was retained for discussion.  The Western Whipbird is added to those species considered locally extinct for the sub-IBRA Avon Wheatbelt 2. All species to the west (offshore) of the NAR coastline were also included. 

Further records of threatened fauna were derived from the Biodiversity Audit (May and McKenzie, 2003).  Anthony Desmond (Regional Leader for Nature Conservation CALM, Geraldton) checked these records for regional occurrence.  

Threats to fauna are summarised from the known threats to each species from each IBRA sub-region within NAR from the Biodiversity Audit.  Many threatened species were found in more than one IBRA subregion within the NAR boundary and often the categories of threat and condition varied between regions according to the Biodiversity Audit.  In these instances, the types of threats and species condition were totalled and the resultant statistics refer to the total number of occurrences of a particular threat, not number of species.

There is no list of extinct species within NAR.  Developing a list of extinct fauna since European settlement was problematic, and the list provided can be seen as indicative only.  The regional extinction data have been collated from the Biodiversity Audit for each IBRA sub-region that intersects NAR and from the Priority Fauna Database records (see above).

2.2. Results

2.2.1. Pre-European and Remnant Vegetation

The pre-European extent of vegetation is shown in Map 1 with current extent shown in Map 2.  Raw data is in Attachment 1 on the CD.

Presently, only 43.8% of the Northern Agricultural Region’s (NAR) pre-European vegetation remains.  If divided into land-use zones, there is only 24.4% remaining in the agricultural zone (Intensive Landuse Zone).  In contrast, 93.7% remains of the original vegetation in the pastoral zone (Extensive Landuse Zone) (Table 1).

Table 1. The status of native vegetation within NAR


Area (ha)
Percent of NAR Area
Remaining Vegetation (ha)
Percentage Vegetation Remaining

Agricultural
5701811
72
1389848
24.4

Pastoral
2222600
28
2081773
93.7

NAR Total
7924411
100
3471621
43.8

One hundred and sixty-eight vegetation associations occur within NAR, 74 exclusively (Table 2).  Two vegetation associations (145 and 965) are completely destroyed with the NAR boundaries (Table 2).  Another vegetation association (1063) has only two hectares extent (both pre-European and current) but due to rounding (see methods) appears at non-existent in NAR.  Of the extant vegetation associations within NAR, 82 are found exclusively in the agricultural zone, 36 are found only in the pastoral zone and 48 are found in both(Table 3).  

There are 27 vegetation associations with (10% of their original extent remaining in NAR (Table 4; Map 3). Eighteen also have (10% of their original State extent remaining.  One of these (vegetation association 1023) has 6% remaining for the State, but 15% for NAR.  Thirty-three associations are reduced in extent (have between 10 and 30% of their original extent remaining) in NAR (Table 5, Map 3). At the State level, 31 regional vegetation associations are reduced in extent.  Added to this table are six vegetation associations reduced at the State level but not in NAR.

Sixty-eight associations are limited in their extent (<2000 hectares in NAR; Table 6, Map 4).  However, 19 of these associations were already of limited extent (<2000 hectares of their pre-European extent). Thirty-seven associations are <2000 ha in the State.  

One hundred and twelve regional vegetation associations have less than 10000 hectares present extent within NAR (Table 7).  Of these 30 have 100% of their pre-European extent remaining.

Map 1 legend

Map 1. The pre-European vegetation of the Northern Agricultural Region.
Map 2.  The present extent of vegetation of Northern Agricultural Region.

Table 2. The current and pre-European extent of the vegetation associations of the Northern Agricultural Region (NAR). The table shows the pre-European and current extent (ha) of each vegetation association in the agricultural (AG) and pastoral regions within NAR, and the percent remaining (current extent as a percentage of pre-European extent).  The final column shows the current extent of each vegetation association within NAR expressed as a percentage of the current extent in the State.  Rows shaded in grey are vegetation associations restricted to NAR.  Vegetation association description has been taken directly from the vegetation of WA database (Hopkins et al. in press) and may contain spelling and other errors.




Current Area (ha)
pre-European Extent (ha)
% original remaining in
Current NAR as a % of current WA

Vege Assoc
Beard Code
Beard's Description
NAR – AG
NAR- Pastoral
WA
NAR – AG
NAR- Pastoral
WA
NAR 
WA 


3
e2,3Mc
Medium forest; jarrah-marri
30
0
1885220
30
0
2663760
97
70
0

4
e3,5Mi
Medium woodland; marri & wandoo
15960
0
248240
71730
0
1057570
22
23
6

7
e5,6Mi
Medium woodland; York gum (E. loxophleba) & wandoo
20830
0
22900
165220
0
179780
12
12
91

10
e22Mi
Medium woodland; red mallee group
0
280
143330
0
280
145760
100
98
0

17
a23Sc
Shrublands; Acacia rostellifera thicket
7130
36310
65860
16480
37670
76680
80
85
66

18
a1Li
Low woodland; mulga (Acacia aneura)
0
650
19817390
0
650
19819060
100
99
0

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum
530
0
730
2600
0
2810
20
26
73

35
e6Mr a19S
Shrublands; jam scrub with scattered York gum
19530
0
19530
184570
0
184500
10
10
100

36
acSc
Shrublands; thicket, acacia-casuarina alliance ?species
6820
112920
207930
54240
117660
498620
69
41
58

37
mSc
Shrublands; teatree thicket
3460
0
22860
9290
0
39260
37
58
15

40
anSi
Shrublands; acacia scrub, various species
5280
145400
341980
26690
150200
368210
85
92
44

41
mSi
Shrublands; teatree scrub
0
280
181720
0
280
196650
100
92
0

48
xSZc
Shrublands; scrub-heath
140
0
8830
1580
0
30820
9
28
2

49
xZc
Shrublands; mixed  heath
12580
360
23480
37770
360
50530
33
46
55

125
sl
Bare areas; salt lakes
5540
27460
3216530
44280
66130
3493600
29
92
1

126
fl
Bare areas; freshwater lakes
430
0
196570
1790
0
210530
24
93
0

128
r
Bare areas; rock outcrops
890
630
275940
1900
630
323700
60
85
1

129
ds
Bare areas; drift sand
4070
30
55260
15650
100
94730
26
58
7




Current Area (ha)
pre-European Extent (ha)
% original remaining in
Current NAR as a % of current WA

Vege Assoc
Beard Code
Beard's Description
NAR – AG
NAR- Pastoral
WA
NAR – AG
NAR- Pastoral
WA
NAR 
WA 


141
e6,8,34Mi
Medium woodland; York gum, salmon gum & gimlet
1260
22570
948510
19490
22710
1157240
56
81
3

142
e6,8Mi
Medium woodland; York gum & salmon gum
25540
510
187360
384200
540
711470
6
26
14

145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance
0
0
320
100
0
8070
0
4
0

160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub
0
3850
1111320
0
3850
1111320
100
100
0

202
a1,14Si
Shrublands; mulga & Acacia quadrimarginea scrub
0
3880
447960
0
3880
447960
100
100
1

205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub
0
330
293650
0
330
293810
100
99
0

206
a9gSi
Shrublands; bowgada & grevillea scrub
0
110
21760
0
110
21760
100
100
1

221
k1Ci
Succulent steppe; saltbush
20
3540
63470
20
3550
63560
99
99
6

228
a14Si
Shrublands; Acacia quadrimarginea scrub
0
810
10420
0
810
10420
100
100
8

240
a8,9Sr k1
Succulent steppe with open scrub; scattered Acaica sclerosperma & bowgada over saltbush & bluebush
0
2260
119070
0
2260
119070
100
100
2

243
a9,17Si
Shrublands; bowgada & minnieritchie scrub
0
100
148650
0
100
148650
100
100
0

254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo
130
0
130
360
0
360
38
38
100

255
e43Si
Shrublands; mallee scrub, Eucalyptus dongarrensis
3010
0
3010
3100
0
3160
96
95
100

261
a11Li k1,
Succulent steppe with low woodland; snakewood over saltbush & bluebush
0
3880
8860
0
3880
8860
100
100
44

266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush
0
4930
135220
0
4930
135220
100
100
4

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush
0
770
32200
0
770
32200
100
100
2

268
a8Sr k1,2
Succulent steppe with open scrub; scattered Acacia sclerosperma over saltbush & bluebush
0
3820
15510
0
3820
15510
100
100
25

325
k1,3Ci
Succulent steppe; saltbush & samphire
410
60
56130
4410
190
64630
10
86
1

326
a1Li a9,1
Low woodland over scrub; mulga over bowgada & minnieritchie scrub
0
145970
1034890
0
145970
1034890
100
100
14

327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub
0
230
31140
0
230
31140
100
100
1

351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee
340
0
340
8390
0
8390
4
4
100

352
e6Mi
Medium woodland; York gum
25130
44040
114260
265170
48500
718890
22
15
61

353
e6Mr eaSi
Shrublands; mallee & acacia scrub with scattered York gum
4200
170
4370
97490
180
97680
4
4
100

354
e6Mr a19,
Shrublands; jam and Acacia rostellifera (+hakea?) scrub with scattered York gum
5280
0
5280
91890
0
91920
5
5
100

355
e6,22Lr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee
160
55280
57550
2840
55950
61870
94
93
96

357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)
0
30
36610
0
160
36950
24
99
0

358
a9,14Si
Shrublands; bowgada & Acacia quadrimarginea on stony ridges
170
23250
59310
260
23250
59410
99
99
40

359
abSi
Shrublands; acacia & banksia scrub
8330
0
8320
44510
0
44550
18
18
100

361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga
0
5510
87600
0
5510
87600
100
100
6

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush
0
8670
39910
0
8670
39910
100
100
22

363
cLr a9Si
Shrublands; bowgada scrub with scattered cypress pine
0
30370
247670
0
30370
247670
100
100
12

364
ceLr a9Si
Shrublands; bowgada scrub with scattered eucalypts & cypress pine
3090
174750
501830
5670
177730
510580
96
98
35

365
e6,22Mr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee
420
25570
49490
5200
27130
55920
80
88
53

368
xLSi
Shrublands tree-heath between sandhills; Banksia ashbyi, Grevillea gordoniana, Acacia spp., Melaleuca and malle
0
10770
330160
0
10770
330160
100
100
3

371
a23Lc
Low forest; Acacia rostellifera
3350
0
3350
32910
0
32900
10
10
100

372
x3SZc/acS
Mosaic: Shrublands; scrub-heath on deep sandy flats / Shrublands; thicket, acacia-casuarina alliance
5830
21070
26910
59540
22520
82070
32
32
100

374
e6Lr a9Si
Shrublands; bowgada scrub with scattered York gum
1190
840
2040
3920
980
4900
41
41
100

377
x6SZc/e44
Mosaic: Shrublands; scrub-heath on limestone in the northern Swan Region / Sparce low woodland; illyarrie
62740
0
62740
63120
0
63120
99
99
100

378
x5SZc
Shrublands; scrub-heath with scattered Banksia spp E. todtiana & Xylomelum angustifolium on deep sandy flats in
76710
0
76710
95120
0
95120
80
80
100

379
x4SZc
Shrublands; scrub-heath on lateritic sandplain in the central Geraldton Sandplain Region
127610
0
127630
549470
0
549560
23
23
100

380
x3SZc
Shrublands; scrub-heath on sandplain
39070
220920
305600
262200
252710
580580
50
52
85

383
a23SZc
Shrublands; Acacia rostellifera scrub-heath
0
12330
12330
0
13100
13290
94
92
100

384
eaSc
Shrublands; mallee & acacia thicket on ?coastal dunes  (central west)
0
3960
3960
0
3960
3960
100
100
100

385
e6Mr a9,1
Shrublands; bowgada & jam scrub with scattered York gum
1260
6530
23980
16900
6710
39820
33
60
33

386
e6Li
Low woodland; York gum
0
2230
2250
0
2230
2250
100
100
99

387
m3Sc
Shrublands; Melaleuca cardiophylla thicket
1520
5060
13200
3010
5140
14830
80
89
50

391
m6Sc
Shrublands; Melaeuca uncinata thicket
1550
0
1560
3090
0
3090
50
50
99

392
m5Sc
Shrublands; Melaeuca thyioides thicket
1510
0
1530
2850
0
3040
52
50
99

393
c6Lr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered Casuarina obesa
4560
0
4560
5050
0
5050
90
90
100

401
x2SZc/aSp
Mosaic: Shrublands; scrub-heath on coastal association on yellow sandplain / Shrublands; acacia patchy scrub
0
32360
32630
0
32360
32630
100
100
99

402
x1Zc
Shrublands; heath on coastal limestone
0
20720
50940
0
21200
51620
97
98
41

403
a21SZi
Shrublands; Acacia ligulata scrub-heath
0
4980
10660
0
5480
11570
90
92
47

404
a9,20Si
Shrublands; bowgada & Acacia murrayana scrub
8410
95610
199030
12460
99050
206530
93
96
52

405
a8,9,19Si
Shrublands; Acacia sclerosperma, bowgada & jam scrub
250
24090
24350
960
24620
25590
95
95
100

406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket
190
115880
150850
1400
116790
152970
98
98
77

407
c5Li a19S
Low woodland over scrub; Allocasuarina heugeliana over jam scrub
0
29680
29660
0
31860
31830
93
93
100

408
x2SZc
Shrublands; scrub-heath on coastal association, yellow sandplain
34980
97800
132670
221110
107210
328110
40
40
100

412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire
240
300
5120
4320
300
9460
11
54
11

413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket
180
0
1610
1720
0
3450
10
46
11

414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush
0
60
30370
0
60
30370
100
100
0

419
a9,19m6Sc
Shrublands; bowgada, jam and Melaleuca uncinata thicket
3700
180170
294550
19830
182360
314270
90
93
62

420
a9,19Si
Shrublands; bowgada & jam scrub
5120
110160
827090
35190
110770
858500
78
96
14

423
aSZc
Shrublands; Acacia scrub-heath   unknown spp
0
3720
22270
0
3720
27220
100
81
17

424
e6Si
Shrublands; York gum mallee scrub
0
2660
2660
0
2780
2780
95
95
100

431
a23Sr
Shrublands; Acacia rostellifera open scrub
4430
70
4500
5900
100
6060
74
74
100

432
a23m3Sc
Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket
4980
0
4980
5690
0
5730
87
87
100

433
a23m3Sc/e
Mosaic: Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket / Sparse low woodland; illyarrie
12990
0
12990
32390
0
32380
40
40
100

434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana
0
1380
1380
0
1380
1380
100
100
100

435
a33,34,35
Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket
20310
3510
759170
243030
3670
994120
9
76
3

437
anSc
Shrubalnds; Mixed acacia thicket on sandplain
7450
112140
474310
38440
112460
505690
79
93
25

438
dSi
Shrublands; dodonaea scrub
150
0
150
320
0
320
46
46
100

440
a21Sr
Shrublands; Acacia ligulata open scrub
2080
150
2240
3490
200
4090
60
54
100

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &
0
40
439150
0
40
439150
100
100
0

495
a19c4Sc
Shrublands; thicket, Jam & Allocasuarina acutivalvis on ironstone
0
3210
8490
0
3210
8520
100
99
38

551
c3Sc
Shrublands; Allocasuarina campestris thicket
11900
70
69570
126140
90
301450
9
23
17

619
e18Mi
Medium woodland; river gum (E. camaldulensis)
130
0
119670
150
0
119690
86
99
0

631
e6Mi m5Sc
Succulent steppe with woodland and thicket; york gum over Melaleuca thyoides & samphire
29760
4980
38670
75100
20300
107290
36
36
90

675
mhSc
Shrublands; mixed thicket   (melaluca & hakea?)
11050
0
11040
52140
0
52110
21
21
100

676
k3Ci
Succulent steppe; samphire
9070
13750
1962310
105200
14380
2068510
19
94
1

683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire
0
180
46400
0
3450
50650
5
91
0

684
e6Mr a19S
Mosaic: Shrublands; Shrublands; jam scrub with scattered York gum in the valleys /  Allocasuarina campestris th
32780
0
33030
212590
0
213320
15
15
99

686
e6,22Mi
Medium woodland; York gum & red mallee
830
3610
8010
5780
3610
12970
47
61
56

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum
9410
130
9550
52490
400
52910
18
18
100

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket
680
0
35680
9970
0
45520
6
78
2

692
cmSc
Shrublands; casuarina & melaleuca thicket
1690
0
1690
2880
0
2880
58
58
100

693
c5Li eaSi
Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia scrub /  Allocasuarina campestris thicket
3140
0
3140
4370
0
4370
71
71
100

694
x8SZc
Shrublands; scrub-heath on yellow sandplain  banksia-xylomelum alliance  in the Geraldton Sandplain & Avon-Whea
55500
0
60380
196330
0
346210
28
17
92

695
c3Si
Shrublands; Allocasuarina campestris scrub
60
0
60
650
0
650
9
9
100

696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo
1080
0
1080
3050
0
3050
35
35
100

697
x7SZc
Shrublands; scrub-heath on lateritic sandplain in the southern Geraldton Sandplain Region
34910
0
53510
73680
0
187520
47
28
65

698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan
1470
0
1470
11350
0
11360
13
12
100

748
e18Mr m5S
Shrublands; Melaleuca thyoides thicket with scattered river gum
280
0
280
340
0
340
82
82
100

772
a26m4Zc
Shrublands; Acacia lasiocarpa & Melaleuca acerosa heath
4560
0
4560
4860
0
4870
93
93
100

936
e8Mi
Medium woodland; salmon gum
360
1040
673670
2540
1040
697250
39
96
0

946
e5Mi
Medium woodland; wandoo
820
0
11330
2980
0
53200
27
21
7

949
bLi
Low woodland; banksia
81910
0
125760
139560
0
218380
58
57
65

952
dZc
Shrublands; dryandra heath
4020
0
9390
39660
0
59250
10
15
43

965
e2,3Mi
Medium woodland; jarrah & marri
0
0
5050
30
0
9200
0
54
0

968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo
1850
0
97760
2500
0
296600
73
32
2

988
m5Sc k3Ci
Succulent steppe with thicket; Melaleuca thyoides over samphire
16750
480
20600
44160
3120
96740
36
21
84

998
e4Mi
Medium woodland; tuart
110
0
13740
120
0
39780
90
34
1

999
e3Mi
Medium woodland; marri
11420
0
15280
103810
0
115760
11
13
75

1007


9650
240
16980
14300
610
30240
66
56
58

1008
e3Mr
Medium open woodland; marri
760
0
780
4500
0
4570
17
17
97

1009
e3,18Mr
Medium woodland; marri & river gum
2100
0
3270
7060
0
18140
29
18
64

1010
e3,4Mr
Medium open woodland; marri & tuart
70
0
70
1210
0
1210
6
6
100

1011
e4Mr
Medium open woodland; tuart
130
0
790
260
0
1260
48
63
16

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia
140
0
140
500
0
500
27
27
100

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket
80
0
80
460
0
460
18
18
100

1014
bLi/mSc
Mosaic: Low woodland; banksia / Shrublands; teatree thicket
21420
0
21740
40490
0
41140
52
52
99

1015
x14SZc/dZ
Mosaic: Shrublands; scrub-heath on the Swan Coastal Plain / Shrublands; dryandra heath
6470
0
6470
19490
0
19500
33
33
100

1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath
470
0
470
1520
0
1520
31
31
100

1017
e2,3Mr bL
Medium open woodland; jarrah & marri, with low woodland; banksia
1940
0
11230
4540
0
17360
42
64
17

1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe
900
0
3000
3170
0
14090
28
21
30

1019
e2,3Mp
Medium sparse woodland; jarrah & marri
160
0
340
270
0
790
58
43
47

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire
130
0
130
450
0
450
29
29
100

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
800
0
104650
5290
0
1604480
15
6
1

1024
ecSc
Shrublands; mallee & casuarina thicket
9330
2150
69390
147350
2220
742640
7
9
17

1026
a23,32m3S
Mosaic: Shrublands; Acacia rostellifera, A. cyclops (S) & Melaleuca cardiophylla (N) thicket / Shrublands; Acac
63320
30
63440
69870
90
70690
90
89
100

1027
e2,3Mr bL
Mosaic: Medium open woodland; jarrah & marri, with  low woodland; banksia / Medium sparse woodland; jarrah & ma
16670
0
22100
27570
0
39820
60
55
75

1028
e18Mi
Medium woodland; river gum
260
0
260
680
0
680
38
38
100

1029
x9SZc
Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan Region
53780
0
53780
71030
0
71040
75
75
100

1030
b1,2Li
Low woodland; Banksia attenuata & B. menziesii
90860
0
91000
138850
0
139030
65
65
100

1031
hSZc/dZc
Mosaic: Shrublands; hakea scrub-heath / Shrublands; dryandra heath
99420
0
99530
268940
0
269420
36
36
100

1032
e3,5,45Mi
Mosaic: Medium woodland; marri,wandoo, powderbark / Shrublands; dryandra heath
7750
0
7760
8310
0
8310
93
93
100

1034
e3,5,45Mi
Medium woodland; marri, wandoo & powderbark
1120
0
1160
1760
0
1820
64
64
97

1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath
590
0
590
4990
0
4990
11
11
100

1036
b3Li
Low woodland; Banksia prionotes
32490
0
32580
85820
0
86330
37
37
100

1037
e6,18Mi
Medium woodland; York gum & river gum    (incl e6,18Mr?)
2370
0
2370
2370
0
2370
100
100
100

1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii
310
0
310
1710
0
1710
18
18
100

1039
e6Mr eSi
Shrublands; mallee with scattered York gum
1370
0
1370
2030
0
2030
67
67
100

1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa
540
0
550
2780
0
2790
19
19
98

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam
550
0
1170
2260
0
4770
24
24
47

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire
20
0
20
260
0
260
9
9
100

1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath
1650
0
1650
5030
0
5030
32
32
100

1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket
130
0
130
1440
0
1440
9
9
100

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire
50
0
50
860
0
860
6
6
100

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire
70
710
5180
630
2720
22460
23
23
15

1063
e6pMLi
Medium-Low woodland; York gum & cypress pine 
0
0
160650
0
0
172440
100
93
0

1141
a19,22mSc
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket
5340
0
5330
11070
0
11060
48
48
100

1142
a21m6Sc
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil
210
750
970
2610
800
3410
28
28
100

1143
c3Sc xZi
Shrublands; Allocasuarina campestris thicket with patches of heath
4240
0
4240
65580
0
65620
6
6
100

1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region
450
0
450
7500
0
7500
6
6
100

1154
anSc xZi
Shrublands; Acacia thicket with patches of heath
2910
0
2910
39090
0
39120
7
7
100

1155
e6Mi/c3Sc
Mosaic:  Medium woodland; York gum /Shrublands; Allocasuarina campestris thicket
2880
0
2880
7790
0
7790
37
37
100

1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina
180
0
180
1720
0
1720
10
10
100

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W
20
0
20
2000
0
2000
1
1
100

1198
m5Si k3Ci
Mosaic: Succulent steppe with thicket; Melaleuca thyiodes over samphire / Shrublands; bowgada open scrub
110
16420
20440
1350
17170
22420
89
91
81

1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket
4780
700
1251110
39530
700
1684490
13
74
0

2081
a9Si
Shrublands; bowgada and associated spp. scrub
1560
24060
1319260
12050
24370
1330310
70
99
2

.

Table 3.  Vegetation association occurrence in the pastoral (dark grey) and agricultural (light grey) zones of the Northern Agricultural Region.  Unshaded associations occur in both zones.

Vegetation Association
Beard Code
Beard's Description

3
e2,3Mc
Medium forest; jarrah-marri

4
e3,5Mi
Medium woodland; marri & wandoo

7
e5,6Mi
Medium woodland; York gum (E. loxophleba) & wandoo

10
e22Mi
Medium woodland; red mallee group

17
a23Sc
Shrublands; Acacia rostellifera thicket

18
a1Li
Low woodland; mulga (Acacia aneura)

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum

35
e6Mr a19S
Shrublands; jam scrub with scattered York gum

36
acSc
Shrublands; thicket, acacia-casuarina alliance ?species

37
mSc
Shrublands; teatree thicket

40
anSi
Shrublands; acacia scrub, various species

41
mSi
Shrublands; teatree scrub

48
xSZc
Shrublands; scrub-heath

49
xZc
Shrublands; mixed  heath

125
sl
Bare areas; salt lakes

126
fl
Bare areas; freshwater lakes

128
r
Bare areas; rock outcrops

129
ds
Bare areas; drift sand

141
e6,8,34Mi
Medium woodland; York gum, salmon gum & gimlet

142
e6,8Mi
Medium woodland; York gum & salmon gum

160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub

202
a1,14Si
Shrublands; mulga & Acacia quadrimarginea scrub

205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub

206
a9gSi
Shrublands; bowgada & grevillea scrub

221
k1Ci
Succulent steppe; saltbush

Vegetation Association
Beard Code
Beard's Description

228
a14Si
Shrublands; Acacia quadrimarginea scrub

240
a8,9Sr k1
Succulent steppe with open scrub; scattered Acaica sclerosperma & bowgada over saltbush & bluebush

243
a9,17Si
Shrublands; bowgada & minnieritchie scrub

254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo

255
e43Si
Shrublands; mallee scrub, Eucalyptus dongarrensis

261
a11Li k1,
Succulent steppe with low woodland; snakewood over saltbush & bluebush

266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush

268
a8Sr k1,2
Succulent steppe with open scrub; scattered Acacia sclerosperma over saltbush & bluebush

325
k1,3Ci
Succulent steppe; saltbush & samphire

326
a1Li a9,1
Low woodland over scrub; mulga over bowgada & minnieritchie scrub

327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub

351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee

352
e6Mi
Medium woodland; York gum

353
e6Mr eaSi
Shrublands; mallee & acacia scrub with scattered York gum

354
e6Mr a19,
Shrublands; jam and Acacia rostellifera (+hakea?) scrub with scattered York gum

355
e6,22Lr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee

357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)

358
a9,14Si
Shrublands; bowgada & Acacia quadrimarginea on stony ridges

359
abSi
Shrublands; acacia & banksia scrub

361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush

363
cLr a9Si
Shrublands; bowgada scrub with scattered cypress pine

364
ceLr a9Si
Shrublands; bowgada scrub with scattered eucalypts & cypress pine

365
e6,22Mr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee

368
xLSi
Shrublands tree-heath between sandhills; Banksia ashbyi, Grevillea gordoniana, Acacia spp., Melaleuca and malle

371
a23Lc
Low forest; Acacia rostellifera

372
x3SZc/acS
Mosaic: Shrublands; scrub-heath on deep sandy flats / Shrublands; thicket, acacia-casuarina alliance

374
e6Lr a9Si
Shrublands; bowgada scrub with scattered York gum

377
x6SZc/e44
Mosaic: Shrublands; scrub-heath on limestone in the northern Swan Region / Sparce low woodland; illyarrie

378
x5SZc
Shrublands; scrub-heath with scattered Banksia spp E. todtiana & Xylomelum angustifolium on deep sandy flats in

379
x4SZc
Shrublands; scrub-heath on lateritic sandplain in the central Geraldton Sandplain Region

380
x3SZc
Shrublands; scrub-heath on sandplain

383
a23SZc
Shrublands; Acacia rostellifera scrub-heath

384
eaSc
Shrublands; mallee & acacia thicket on ?coastal dunes  (central west)

385
e6Mr a9,1
Shrublands; bowgada & jam scrub with scattered York gum

386
e6Li
Low woodland; York gum

387
m3Sc
Shrublands; Melaleuca cardiophylla thicket

391
m6Sc
Shrublands; Melaeuca uncinata thicket

392
m5Sc
Shrublands; Melaeuca thyioides thicket

393
c6Lr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered Casuarina obesa

401
x2SZc/aSp
Mosaic: Shrublands; scrub-heath on coastal association on yellow sandplain / Shrublands; acacia patchy scrub

402
x1Zc
Shrublands; heath on coastal limestone

403
a21SZi
Shrublands; Acacia ligulata scrub-heath

404
a9,20Si
Shrublands; bowgada & Acacia murrayana scrub

405
a8,9,19Si
Shrublands; Acacia sclerosperma, bowgada & jam scrub

406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket

407
c5Li a19S
Low woodland over scrub; Allocasuarina heugeliana over jam scrub

408
x2SZc
Shrublands; scrub-heath on coastal association, yellow sandplain

412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire

413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket

414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush

419
a9,19m6Sc
Shrublands; bowgada, jam and Melaleuca uncinata thicket

420
a9,19Si
Shrublands; bowgada & jam scrub

423
aSZc
Shrublands; Acacia scrub-heath   unknown spp

424
e6Si
Shrublands; York gum mallee scrub

431
a23Sr
Shrublands; Acacia rostellifera open scrub

432
a23m3Sc
Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket

433
a23m3Sc/e
Mosaic: Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket / Sparse low woodland; illyarrie

434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana

435
a33,34,35
Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket

437
anSc
Shrubalnds; Mixed acacia thicket on sandplain

438
dSi
Shrublands; dodonaea scrub

440
a21Sr
Shrublands; Acacia ligulata open scrub

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &

495
a19c4Sc
Shrublands; thicket, Jam & Allocasuarina acutivalvis on ironstone

551
c3Sc
Shrublands; Allocasuarina campestris thicket

619
e18Mi
Medium woodland; river gum (E. camaldulensis)

631
e6Mi m5Sc
Succulent steppe with woodland and thicket; york gum over Melaleuca thyoides & samphire

675
mhSc
Shrublands; mixed thicket   (melaluca & hakea?)

676
k3Ci
Succulent steppe; samphire

683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire

684
e6Mr a19S
Mosaic: Shrublands; Shrublands; jam scrub with scattered York gum in the valleys /  Allocasuarina campestris th

686
e6,22Mi
Medium woodland; York gum & red mallee

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket

692
cmSc
Shrublands; casuarina & melaleuca thicket

693
c5Li eaSi
Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia scrub /  Allocasuarina campestris thicket

694
x8SZc
Shrublands; scrub-heath on yellow sandplain  banksia-xylomelum alliance  in the Geraldton Sandplain & Avon-Whea

695
c3Si
Shrublands; Allocasuarina campestris scrub

696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo

697
x7SZc
Shrublands; scrub-heath on lateritic sandplain in the southern Geraldton Sandplain Region

698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan

748
e18Mr m5S
Shrublands; Melaleuca thyoides thicket with scattered river gum

772
a26m4Zc
Shrublands; Acacia lasiocarpa & Melaleuca acerosa heath

936
e8Mi
Medium woodland; salmon gum

946
e5Mi
Medium woodland; wandoo

949
bLi
Low woodland; banksia

952
dZc
Shrublands; dryandra heath

968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo

988
m5Sc k3Ci
Succulent steppe with thicket; Melaleuca thyoides over samphire

998
e4Mi
Medium woodland; tuart

999
e3Mi
Medium woodland; marri

1007



1008
e3Mr
Medium open woodland; marri

1009
e3,18Mr
Medium woodland; marri & river gum

1010
e3,4Mr
Medium open woodland; marri & tuart

1011
e4Mr
Medium open woodland; tuart

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket

1014
bLi/mSc
Mosaic: Low woodland; banksia / Shrublands; teatree thicket

1015
x14SZc/dZ
Mosaic: Shrublands; scrub-heath on the Swan Coastal Plain / Shrublands; dryandra heath

1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath

1017
e2,3Mr bL
Medium open woodland; jarrah & marri, with low woodland; banksia

1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe

1019
e2,3Mp
Medium sparse woodland; jarrah & marri

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)

1024
ecSc
Shrublands; mallee & casuarina thicket

1026
a23,32m3S
Mosaic: Shrublands; Acacia rostellifera, A. cyclops (S) & Melaleuca cardiophylla (N) thicket / Shrublands; Acac

1027
e2,3Mr bL
Mosaic: Medium open woodland; jarrah & marri, with  low woodland; banksia / Medium sparse woodland; jarrah & ma

1028
e18Mi
Medium woodland; river gum

1029
x9SZc
Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan Region

1030
b1,2Li
Low woodland; Banksia attenuata & B. menziesii

1031
hSZc/dZc
Mosaic: Shrublands; hakea scrub-heath / Shrublands; dryandra heath

1032
e3,5,45Mi
Mosaic: Medium woodland; marri,wandoo, powderbark / Shrublands; dryandra heath

1034
e3,5,45Mi
Medium woodland; marri, wandoo & powderbark

1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath

1036
b3Li
Low woodland; Banksia prionotes

1037
e6,18Mi
Medium woodland; York gum & river gum    (incl e6,18Mr?)

1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii

1039
e6Mr eSi
Shrublands; mallee with scattered York gum

1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire

1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath

1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire

1141
a19,22mSc
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket

1142
a21m6Sc
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil

1143
c3Sc xZi
Shrublands; Allocasuarina campestris thicket with patches of heath

1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region

1154
anSc xZi
Shrublands; Acacia thicket with patches of heath

1155
e6Mi/c3Sc
Mosaic:  Medium woodland; York gum /Shrublands; Allocasuarina campestris thicket

1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W

1198
m5Si k3Ci
Mosaic: Succulent steppe with thicket; Melaleuca thyiodes over samphire / Shrublands; bowgada open scrub

1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket

2081
a9Si
Shrublands; bowgada and associated spp. scrub

Table 4. Vegetation associations within NAR that have (10% of their pre-European extent remaining in either NAR or the State.  Shaded rows are those that have (10% remaining for the State.

Vege Assoc
Beard Code
Beard's Description
% original remaining in NAR
% original remaining in WA

35
e6Mr a19S
Shrublands; jam scrub with scattered York gum
10
10

48
xSZc
Shrublands; scrub-heath
9
28

142
e6,8Mi
Medium woodland; York gum & salmon gum
6
26

145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance
0
4

325
k1,3Ci
Succulent steppe; saltbush & samphire
10
86

351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee
4
4

353
e6Mr eaSi
Shrublands; mallee & acacia scrub with scattered York gum
4
4

354
e6Mr a19,
Shrublands; jam and Acacia rostellifera (+hakea?) scrub with scattered York gum
5
5

371
a23Lc
Low forest; Acacia rostellifera
10
10

413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket
10
46

435
a33,34,35
Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket
9
76

551
c3Sc
Shrublands; Allocasuarina campestris thicket
9
23

683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire
5
91

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket
6
78

695
c3Si
Shrublands; Allocasuarina campestris scrub
9
9

952
dZc
Shrublands; dryandra heath
10
15

965
e2,3Mi
Medium woodland; jarrah & marri
0
54

1010
e3,4Mr
Medium open woodland; marri & tuart
6
6

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
15
6

1024
ecSc
Shrublands; mallee & casuarina thicket
7
9

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire
9
9

1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket
9
9

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire
6
6

1143
c3Sc xZi
Shrublands; Allocasuarina campestris thicket with patches of heath
6
6

1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region
6
6

1154
anSc xZi
Shrublands; Acacia thicket with patches of heath
7
7

1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina
10
10

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W
1
1

Map 3.  Vegetation associations within the Northern Agricultural Region (NAR) with <10% and <30% of their NAR pre-European extent remaining.  See Tables 4 and 5. 

Table 5. Vegetation associations with between 10 and 30% remaining in NAR and the State. Rows shaded in light grey are associations with between 10 to 30 % remaining of their original extent within the State, those dark grey are outside the criteria for NAR, but not at the State level.

Vegetation Association
Beard Code
Beard's Description
% original remaining in NAR
% original remaining in WA

4
e3,5Mi
Medium woodland; marri & wandoo
22
23

7
e5,6Mi
Medium woodland; York gum (E. loxophleba) & wandoo
12
12

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum
20
26

48
xSZc
Shrublands; scrub-heath
9
28

125
sl
Bare areas; salt lakes
29
92

126
fl
Bare areas; freshwater lakes
24
93

129
ds
Bare areas; drift sand
26
58

142
e6,8Mi
Medium woodland; York gum & salmon gum
6
26

352
e6Mi
Medium woodland; York gum
22
15

357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)
24
99

359
abSi
Shrublands; acacia & banksia scrub
18
18

379
x4SZc
Shrublands; scrub-heath on lateritic sandplain in the central Geraldton Sandplain Region
23
23

412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire
11
54

551
c3Sc
Shrublands; Allocasuarina campestris thicket
9
23

675
mhSc
Shrublands; mixed thicket   (melaluca & hakea?)
21
21

676
k3Ci
Succulent steppe; samphire
19
94

684
e6Mr a19S
Mosaic: Shrublands; Shrublands; jam scrub with scattered York gum in the valleys /  Allocasuarina campestris th
15
15

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum
18
18

694
x8SZc
Shrublands; scrub-heath on yellow sandplain  banksia-xylomelum alliance  in the Geraldton Sandplain & Avon-Whea
28
17

697
x7SZc
Shrublands; scrub-heath on lateritic sandplain in the southern Geraldton Sandplain Region
47
28

698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan
13
12

946
e5Mi
Medium woodland; wandoo
27
21

952
dZc
Shrublands; dryandra heath
10
15

988
m5Sc k3Ci
Succulent steppe with thicket; Melaleuca thyoides over samphire
36
21

999
e3Mi
Medium woodland; marri
11
13

Vegetation Association
Beard Code
Beard's Description
% original remaining in NAR
% original remaining in WA

1008
e3Mr
Medium open woodland; marri
17
17

1009
e3,18Mr
Medium woodland; marri & river gum
29
18

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia
27
27

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket
18
18

1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe
28
21

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire
29
29

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
15
6

1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath
11
11

1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii
18
18

1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa
19
19

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam
24
24

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire
23
23

1142
a21m6Sc
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil
28
28

1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket
13
74

Table 6.  Vegetation associations of NAR of limited current extent (<2,000 ha) within the NAR and the State (shaded).  Vegetation associations that were originally restricted (ie <2000ha State pre-European extent) are indicated (*) in the final column.

Vege Assoc
Beard Code
Beard's Description
<2000 ha pre-European

3
e2,3Mc
Medium forest; jarrah-marri


10
e22Mi
Medium woodland; red mallee group


18
a1Li
Low woodland; mulga (Acacia aneura)


31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum


41
mSi
Shrublands; teatree scrub


48
xSZc
Shrublands; scrub-heath


126
fl
Bare areas; freshwater lakes


128
r
Bare areas; rock outcrops


145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance


205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub


206
a9gSi
Shrublands; bowgada & grevillea scrub


228
a14Si
Shrublands; Acacia quadrimarginea scrub


243
a9,17Si
Shrublands; bowgada & minnieritchie scrub


254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo
*

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush


325
k1,3Ci
Succulent steppe; saltbush & samphire


327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub


351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee


357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)


391
m6Sc
Shrublands; Melaeuca uncinata thicket


392
m5Sc
Shrublands; Melaeuca thyioides thicket


412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire


413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket


414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush


434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana
*

438
dSi
Shrublands; dodonaea scrub
*

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &


619
e18Mi
Medium woodland; river gum (E. camaldulensis)


683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire


Vege Assoc
Beard Code
Beard's Description
<2000 ha pre-European

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket


692
cmSc
Shrublands; casuarina & melaleuca thicket


695
c3Si
Shrublands; Allocasuarina campestris scrub
*

696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo


698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan


748
e18Mr m5S
Shrublands; Melaleuca thyoides thicket with scattered river gum
*

936
e8Mi
Medium woodland; salmon gum


946
e5Mi
Medium woodland; wandoo


965
e2,3Mi
Medium woodland; jarrah & marri


968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo


998
e4Mi
Medium woodland; tuart


1008
e3Mr
Medium open woodland; marri


1010
e3,4Mr
Medium open woodland; marri & tuart
*

1011
e4Mr
Medium open woodland; tuart
*

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia
*

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket
*

1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath
*

1017
e2,3Mr bL
Medium open woodland; jarrah & marri, with low woodland; banksia


1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe


1019
e2,3Mp
Medium sparse woodland; jarrah & marri
*

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire
*

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)


1028
e18Mi
Medium woodland; river gum
*

1034
e3,5,45Mi
Medium woodland; marri, wandoo & powderbark
*

1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath


1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii
*

1039
e6Mr eSi
Shrublands; mallee with scattered York gum


1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa


1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam


1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire
*

1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath


1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket
*

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire
*

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire


1063
e6pMLi
Medium-Low woodland; York gum & cypress pine (Callitris columellaris)


1142
a21m6Sc
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil


1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region


1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina
*

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W


Map 4.  Vegetation associations of the Northern Agricultural Region. with <2000ha present extent.  See also Table 6.

Table 7. Vegetation associations with <10,000 ha of their original NAR extent remaining (including vegetation associations with < 2,000ha). Those associations shaded have 100% original NAR extent remaining.
Vegetation

Association
Code
Description

3
e2,3Mc
Medium forest; jarrah-marri

10
e22Mi
Medium woodland; red mallee group

18
a1Li
Low woodland; mulga (Acacia aneura)

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum

37
mSc
Shrublands; teatree thicket

41
mSi
Shrublands; teatree scrub

48
xSZc
Shrublands; scrub-heath

126
fl
Bare areas; freshwater lakes

128
r
Bare areas; rock outcrops

129
ds
Bare areas; drift sand

145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance

160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub

202
a1,14Si
Shrublands; mulga & Acacia quadrimarginea scrub

205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub

206
a9gSi
Shrublands; bowgada & grevillea scrub

221
k1Ci
Succulent steppe; saltbush

228
a14Si
Shrublands; Acacia quadrimarginea scrub

240
a8,9Sr k1
Succulent steppe with open scrub; scattered Acaica sclerosperma & bowgada over saltbush & bluebush

243
a9,17Si
Shrublands; bowgada & minnieritchie scrub

254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo

255
e43Si
Shrublands; mallee scrub, Eucalyptus dongarrensis

261
a11Li k1,
Succulent steppe with low woodland; snakewood over saltbush & bluebush

266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush

268
a8Sr k1,2
Succulent steppe with open scrub; scattered Acacia sclerosperma over saltbush & bluebush

325
k1,3Ci
Succulent steppe; saltbush & samphire

327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub

Vegetation

Association
Code
Description

351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee

353
e6Mr eaSi
Shrublands; mallee & acacia scrub with scattered York gum

354
e6Mr a19,
Shrublands; jam and Acacia rostellifera (+hakea?) scrub with scattered York gum

357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)

359
abSi
Shrublands; acacia & banksia scrub

361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush

371
a23Lc
Low forest; Acacia rostellifera

374
e6Lr a9Si
Shrublands; bowgada scrub with scattered York gum

384
eaSc
Shrublands; mallee & acacia thicket on ?coastal dunes  (central west)

385
e6Mr a9,1
Shrublands; bowgada & jam scrub with scattered York gum

386
e6Li
Low woodland; York gum

387
m3Sc
Shrublands; Melaleuca cardiophylla thicket

391
m6Sc
Shrublands; Melaeuca uncinata thicket

392
m5Sc
Shrublands; Melaeuca thyioides thicket

393
c6Lr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered Casuarina obesa

403
a21SZi
Shrublands; Acacia ligulata scrub-heath

412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire

413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket

414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush

423
aSZc
Shrublands; Acacia scrub-heath   unknown spp

424
e6Si
Shrublands; York gum mallee scrub

431
a23Sr
Shrublands; Acacia rostellifera open scrub

432
a23m3Sc
Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket

434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana

438
dSi
Shrublands; dodonaea scrub

440
a21Sr
Shrublands; Acacia ligulata open scrub

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &

495
a19c4Sc
Shrublands; thicket, Jam & Allocasuarina acutivalvis on ironstone

619
e18Mi
Medium woodland; river gum (E. camaldulensis)

683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire

686
e6,22Mi
Medium woodland; York gum & red mallee

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket

692
cmSc
Shrublands; casuarina & melaleuca thicket

693
c5Li eaSi
Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia scrub /  Allocasuarina campestris thicket

695
c3Si
Shrublands; Allocasuarina campestris scrub

696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo

698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan

748
e18Mr m5S
Shrublands; Melaleuca thyoides thicket with scattered river gum

772
a26m4Zc
Shrublands; Acacia lasiocarpa & Melaleuca acerosa heath

936
e8Mi
Medium woodland; salmon gum

946
e5Mi
Medium woodland; wandoo

952
dZc
Shrublands; dryandra heath

965
e2,3Mi
Medium woodland; jarrah & marri

968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo

998
e4Mi
Medium woodland; tuart

1007



1008
e3Mr
Medium open woodland; marri

1009
e3,18Mr
Medium woodland; marri & river gum

1010
e3,4Mr
Medium open woodland; marri & tuart

1011
e4Mr
Medium open woodland; tuart

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket

1015
x14SZc/dZ
Mosaic: Shrublands; scrub-heath on the Swan Coastal Plain / Shrublands; dryandra heath

1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath

1017
e2,3Mr bL
Medium open woodland; jarrah & marri, with low woodland; banksia

1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe

1019
e2,3Mp
Medium sparse woodland; jarrah & marri

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)

1028
e18Mi
Medium woodland; river gum

1032
e3,5,45Mi
Mosaic: Medium woodland; marri,wandoo, powderbark / Shrublands; dryandra heath

1034
e3,5,45Mi
Medium woodland; marri, wandoo & powderbark

1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath

1037
e6,18Mi
Medium woodland; York gum & river gum    (incl e6,18Mr?)

1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii

1039
e6Mr eSi
Shrublands; mallee with scattered York gum

1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire

1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath

1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire

1063
e6pMLi
Medium-Low woodland; York gum & cypress pine (Callitris columellaris)

1141
a19,22mSc
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket

1142
a21m6Sc
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil

1143
c3Sc xZi
Shrublands; Allocasuarina campestris thicket with patches of heath

1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region

1154
anSc xZi
Shrublands; Acacia thicket with patches of heath

1155
e6Mi/c3Sc
Mosaic:  Medium woodland; York gum /Shrublands; Allocasuarina campestris thicket

1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W

1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket

2.2.2. Vegetation Association Reservation Status 

Table 8 shows the conservation reservation status of vegetation associations within NAR, Map 5 shows the extent of the CALM managed estate within NAR.

Within NAR, a total of 617,265 hectares are reserved in IUCN reserve categories I-IV.
One hundred and three extant vegetation associations are not represented in IUCN reserve categories I-IV within NAR, 78 are unrepresented in the State (Table 9, Map 6).  Two other vegetation associations (205 and 1023) while represented in NAR are not represented in the State (due to calculations of using State pre-European extent); this shows, however, the poor reservation of these associations at the State scale.  The former has 100% of its NAR extent represented, the later only 1%.

Using the criteria of >0 but <15% to define poorly reserved in IUCN Categories I-IV, there are 54 such vegetation associations within NAR poorly reserved at the State scale (Table 10, Map 6).  Using NAR area to define reservation there are 36 vegetation associations poorly reserved. Three vegetation associations (49, 129 and 380) while poorly represented in these reserves within NAR, have at least 15% of their State extent preserved.  Vegetation association 1023 is practically unrepresented in the State (<1%), with only 1% of its NAR extent represented.

There are 91 vegetation associations that are not represented within any CALM managed lands (including those in IUCN Reserve Categories I-IV) within NAR, 57 are not represented at the State scale (Table 11). 

At the State scale there are 58 regional vegetation associations that are poorly reserved (ie between 0% and 15% within CALM managed lands; Table 12).  Using NAR pre-European extent and present area in CALM managed lands, 39 are poorly reserved. Thirty-three are poorly reserved in both the State and NAR, 25 at the State level only and 6 in NAR only. 

Table 13 shows a summary of present extent and reservation status for all vegetation associations within NAR. There are 74 vegetation associations that are limited in extent and poorly represented.  These are limited in present extent (<2000 ha and/or (10% of pre-European extent remaining in NAR or the State) and are poorly reserved (unreserved and/or <15% of pre-European extent reserved in NAR or the State).  Map 7 shows vegetation communities of concern at the State scale.

Map 5. IUCN Reserves I-IV, CALM managed land and Unallocated Crown Land of the Northern Agricultural Region.

Table 8. Reservation status of vegetation associations in IUCN I-IV Reserves and other CALM-managed lands of NAR and the State (see text). Reservation status is expressed as a percent of the pre-European extent of NAR and the State.  Shaded vegetation associations are not represented or poorly reserved (<15%) in IUCN reserve categories I-IV within the State.




Area within

IUCN (ha)
% Area in IUCN 
Area in CALM managed lands (ha)
%Area in CALM managed lands
pre-European extent

Vege

Assoc
Beard Code
Beard's Description
Total NAR
Total State
Total NAR
Total State
Total NAR
Total State
Total NAR
Total State
Total NAR
Total State

3
e2,3Mc
Medium forest; jarrah-marri
0
170247
0
6
0
1458672
0
54
37
2663761

4
e3,5Mi
Medium woodland; marri & wandoo
988
26960
1
2
1040
62830
1
5
71737
1057571

7
e5,6Mi
Medium woodland; York gum (E. loxophleba) & wandoo
389
470
0
0
389
470
0
0
165228
179781

10
e22Mi
Medium woodland; red mallee group
0
597
0
0
0
3669
0
2
282
145766

17
a23Sc
Shrublands; Acacia rostellifera thicket
5691
5687
10
7
5691
8429
10
10
54158
76686

18
a1Li
Low woodland; mulga (Acacia aneura)
97
419476
13
2
97
1100992
13
5
659
19819069

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum
182
384
6
13
182
384
6
13
2604
2819

35
e6Mr a19S
Shrublands; jam scrub with scattered York gum
575
575
0
0
575
575
0
0
184573
184504

36
acSc
Shrublands; thicket, acacia-casuarina alliance ?species
15231
24023
8
4
15231
24058
8
4
171910
498620

37
mSc
Shrublands; teatree thicket
1682
2890
18
7
1788
4262
19
10
9298
39264

40
anSi
Shrublands; acacia scrub, various species
5528
5530
3
1
5597
14475
3
3
176899
368210

41
mSi
Shrublands; teatree scrub
0
18777
0
9
287
19065
100
9
287
196659

48
xSZc
Shrublands; scrub-heath
0
1897
0
6
125
2023
7
6
1588
30824

49
xZc
Shrublands; mixed  heath
2510
9201
6
18
2510
9419
6
18
38139
50534

125
sl
Bare areas; salt lakes
3688
168931
3
4
5417
225940
4
6
110416
3493603

126
fl
Bare areas; freshwater lakes
124
3378
6
1
124
3635
6
1
1794
210539

128
r
Bare areas; rock outcrops
98
40879
3
12
98
55027
3
16
2540
323706

129
ds
Bare areas; drift sand
1355
23398
8
24
1355
24113
8
25
15758
94736

141
e6,8,34Mi
Medium woodland; York gum, salmon gum & gimlet
239
68418
0
5
239
283984
0
24
42213
1157248

142
e6,8Mi
Medium woodland; York gum & salmon gum
1126
7269
0
1
1126
7303
0
1
384752
711477




Area within

IUCN (ha)
% Area in IUCN 
Area in CALM managed lands (ha)
%Area in CALM managed lands
pre-European extent

Vege

Assoc
Beard Code
Beard's Description
Total NAR
Total State
Total NAR
Total State
Total NAR
Total State
Total NAR
Total State
Total NAR
Total State

145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance
0
0
0
0
0
0
0
0
105
8076

160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub
0
0
0
0
0
129202
0
11
3859
1111321

202
a1,14Si
Shrublands; mulga & Acacia quadrimarginea scrub
0
10
0
0
0
78795
0
17
3883
447966

205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub
331
2295
100
0
331
32191
100
10
331
293818

206
a9gSi
Shrublands; bowgada & grevillea scrub
0
10265
0
47
0
11194
0
51
119
21762

221
k1Ci
Succulent steppe; saltbush
387
2749
10
4
387
10937
10
17
3584
63568

228
a14Si
Shrublands; Acacia quadrimarginea scrub
0
0
0
0
0
0
0
0
814
10421

240
a8,9Sr k1
Succulent steppe with open scrub; scattered Acaica sclerosperma & bowgada over saltbush & bluebush
0
0
0
0
0
40308
0
33
2260
119075

243
a9,17Si
Shrublands; bowgada & minnieritchie scrub
0
0
0
0
0
369
0
0
108
148651

254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo
0
0
0
0
0
0
0
0
361
361

255
e43Si
Shrublands; mallee scrub, Eucalyptus dongarrensis
1486
1486
47
46
1486
1486
47
46
3108
3163

261
a11Li k1,
Succulent steppe with low woodland; snakewood over saltbush & bluebush
0
0
0
0
0
2690
0
30
3889
8861

266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush
0
0
0
0
0
7727
0
5
4935
135222

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush
0
0
0
0
0
3050
0
9
776
32204

268
a8Sr k1,2
Succulent steppe with open scrub; scattered Acacia sclerosperma over saltbush & bluebush
0
0
0
0
0
0
0
0
3829
15517

325
k1,3Ci
Succulent steppe; saltbush & samphire
0
0
0
0
0
11950
0
18
4604
64639

326
a1Li a9,1
Low woodland over scrub; mulga over bowgada & minnieritchie scrub
0
0
0
0
0
106257
0
10
145978
1034894

327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub
0
0
0
0
0
6660
0
21
238
31149

351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee
1
1
0
0
1
1
0
0
8398
8397

352
e6Mi
Medium woodland; York gum
1094
2784
0
0
7497
9808
2
1
313680
718898

353
e6Mr eaSi
Shrublands; mallee & acacia scrub with scattered York gum
435
435
0
0
435
435
0
0
97678
97681

354
e6Mr a19,
Shrublands; jam and Acacia rostellifera (+hakea?) scrub with scattered York gum
634
634
0
0
634
634
0
0
91892
91920

355
e6,22Lr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee
0
0
0
0
24153
24172
41
39
58799
61870

357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)
0
0
0
0
0
0
0
0
160
36959

358
a9,14Si
Shrublands; bowgada & Acacia quadrimarginea on stony ridges
0
0
0
0
17102
17483
72
29
23524
59410

359
abSi
Shrublands; acacia & banksia scrub
1
1
0
0
1
1
0
0
44518
44557

361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga
0
0
0
0
0
1715
0
1
5510
87601

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush
0
408
0
1
0
408
0
1
8675
39914

363
cLr a9Si
Shrublands; bowgada scrub with scattered cypress pine
7937
186050
26
75
19886
198008
65
79
30376
247676

364
ceLr a9Si
Shrublands; bowgada scrub with scattered eucalypts & cypress pine
667
161512
0
31
42662
203539
23
39
183409
510588

365
e6,22Mr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee
277
277
0
0
2086
2088
6
3
32336
55927

368
xLSi
Shrublands tree-heath between sandhills; Banksia ashbyi, Grevillea gordoniana, Acacia spp., Melaleuca and malle
1
35240
0
10
1
166911
0
50
10772
330169

371
a23Lc
Low forest; Acacia rostellifera
120
119
0
0
120
119
0
0
32913
32901

372
x3SZc/acS
Mosaic: Shrublands; scrub-heath on deep sandy flats / Shrublands; thicket, acacia-casuarina alliance
22783
22786
27
27
22783
22786
27
27
82065
82070

374
e6Lr a9Si
Shrublands; bowgada scrub with scattered York gum
101
101
2
2
930
931
18
18
4904
4908

377
x6SZc/e44
Mosaic: Shrublands; scrub-heath on limestone in the northern Swan Region / Sparce low woodland; illyarrie
45928
45924
72
72
45952
45948
72
72
63126
63122

378
x5SZc
Shrublands; scrub-heath with scattered Banksia spp E. todtiana & Xylomelum angustifolium on deep sandy flats in
12398
12398
13
13
12398
12398
13
13
95121
95123

379
x4SZc
Shrublands; scrub-heath on lateritic sandplain in the central Geraldton Sandplain Region
25073
25077
4
4
25073
25077
4
4
549478
549564

380
x3SZc
Shrublands; scrub-heath on sandplain
66596
90584
12
15
66596
90584
12
15
514918
580584

383
a23SZc
Shrublands; Acacia rostellifera scrub-heath
2252
2250
17
16
2252
2250
17
16
13102
13291

384
eaSc
Shrublands; mallee & acacia thicket on ?coastal dunes  (central west)
0
0
0
0
0
0
0
0
3962
3960

385
e6Mr a9,1
Shrublands; bowgada & jam scrub with scattered York gum
0
0
0
0
0
60
0
0
23627
39822

386
e6Li
Low woodland; York gum
0
0
0
0
0
0
0
0
2238
2252

387
m3Sc
Shrublands; Melaleuca cardiophylla thicket
0
0
0
0
0
0
0
0
8158
14837

391
m6Sc
Shrublands; Melaeuca uncinata thicket
478
478
15
15
478
478
15
15
3091
3091

392
m5Sc
Shrublands; Melaeuca thyioides thicket
255
256
8
8
255
256
8
8
2857
3047

393
c6Lr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered Casuarina obesa
3676
3676
72
72
3716
3715
73
73
5052
5051

401
x2SZc/aSp
Mosaic: Shrublands; scrub-heath on coastal association on yellow sandplain / Shrublands; acacia patchy scrub
0
313
0
0
0
313
0
0
32361
32637

402
x1Zc
Shrublands; heath on coastal limestone
1490
7206
7
13
1490
8152
7
15
21200
51621

403
a21SZi
Shrublands; Acacia ligulata scrub-heath
0
1990
0
17
0
1990
0
17
5486
11573

404
a9,20Si
Shrublands; bowgada & Acacia murrayana scrub
0
0
0
0
0
6716
0
3
111520
206531

405
a8,9,19Si
Shrublands; Acacia sclerosperma, bowgada & jam scrub
0
0
0
0
0
0
0
0
25593
25591

406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket
0
13051
0
8
0
13051
0
8
118199
152974

407
c5Li a19S
Low woodland over scrub; Allocasuarina heugeliana over jam scrub
14416
14405
45
45
14416
14405
45
45
31861
31834

408
x2SZc
Shrublands; scrub-heath on coastal association, yellow sandplain
85724
85647
26
26
85724
85647
26
26
328328
328116

412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire
0
0
0
0
0
0
0
0
4627
9462

413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket
0
24
0
0
0
24
0
0
1729
3457

414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush
0
0
0
0
0
0
0
0
67
30372

419
a9,19m6Sc
Shrublands; bowgada, jam and Melaleuca uncinata thicket
0
0
0
0
103945
104042
51
33
202204
314273

420
a9,19Si
Shrublands; bowgada & jam scrub
483
483
0
0
38037
55335
26
6
145964
858500

423
aSZc
Shrublands; Acacia scrub-heath   unknown spp
0
7271
0
26
0
7272
0
26
3727
27221

424
e6Si
Shrublands; York gum mallee scrub
2653
2651
95
95
2653
2651
95
95
2786
2783

431
a23Sr
Shrublands; Acacia rostellifera open scrub
52
52
0
0
52
52
0
0
6010
6062

432
a23m3Sc
Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket
3003
3002
52
52
3003
3002
52
52
5696
5730

433
a23m3Sc/e
Mosaic: Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket / Sparse low woodland; illyarrie
1595
1594
4
4
1595
1594
4
4
32391
32387

434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana
0
0
0
0
0
0
0
0
1386
1387

435
a33,34,35
Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket
3020
91139
1
9
4379
146408
1
14
246718
994122

437
anSc
Shrubalnds; Mixed acacia thicket on sandplain
2225
53589
1
10
3089
66054
2
13
150910
505699

438
dSi
Shrublands; dodonaea scrub
0
0
0
0
0
0
0
0
327
328

440
a21Sr
Shrublands; Acacia ligulata open scrub
157
158
4
3
157
158
4
3
3694
4090

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &
0
22464
0
5
0
33073
0
7
49
439156

495
a19c4Sc
Shrublands; thicket, Jam & Allocasuarina acutivalvis on ironstone
0
0
0
0
0
0
0
0
3219
8525

551
c3Sc
Shrublands; Allocasuarina campestris thicket
752
19174
0
6
822
19245
0
6
126237
301453

619
e18Mi
Medium woodland; river gum (E. camaldulensis)
0
235
0
0
0
235
0
0
151
119692

631
e6Mi m5Sc
Succulent steppe with woodland and thicket; york gum over Melaleuca thyoides & samphire
1747
1993
1
1
2483
2729
2
2
95409
107298

675
mhSc
Shrublands; mixed thicket   (melaluca & hakea?)
326
326
0
0
326
326
0
0
52145
52118

676
k3Ci
Succulent steppe; samphire
344
73035
0
3
344
225120
0
10
119586
2068511

683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire
0
0
0
0
33
33
0
0
3458
50659

684
e6Mr a19S
Mosaic: Shrublands; Shrublands; jam scrub with scattered York gum in the valleys /  Allocasuarina campestris th
447
447
0
0
447
447
0
0
212594
213324

686
e6,22Mi
Medium woodland; York gum & red mallee
402
402
4
3
685
686
7
5
9406
12974

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum
2631
2632
4
4
2631
2632
4
4
52902
52917

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket
1
29660
0
65
1
29685
0
65
9979
45524

692
cmSc
Shrublands; casuarina & melaleuca thicket
73
73
2
2
73
73
2
2
2885
2886

693
c5Li eaSi
Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia scrub /  Allocasuarina campestris thicket
0
0
0
0
0
0
0
0
4376
4379

694
x8SZc
Shrublands; scrub-heath on yellow sandplain  banksia-xylomelum alliance  in the Geraldton Sandplain & Avon-Whea
30043
31346
15
9
30081
31388
15
9
196332
346212

695
c3Si
Shrublands; Allocasuarina campestris scrub
0
0
0
0
0
0
0
0
659
659

696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo
302
302
9
9
302
302
9
9
3052
3053

697
x7SZc
Shrublands; scrub-heath on lateritic sandplain in the southern Geraldton Sandplain Region
12649
13018
17
6
12649
13018
17
6
73683
187521

698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan
72
72
0
0
72
72
0
0
11359
11363

748
e18Mr m5S
Shrublands; Melaleuca thyoides thicket with scattered river gum
144
144
41
41
144
144
41
41
340
340

772
a26m4Zc
Shrublands; Acacia lasiocarpa & Melaleuca acerosa heath
3683
3682
75
75
3683
3682
75
75
4869
4871

936
e8Mi
Medium woodland; salmon gum
25
14251
0
2
394
23963
10
3
3587
697257

946
e5Mi
Medium woodland; wandoo
0
1459
0
2
0
4422
0
8
2982
53203

949
bLi
Low woodland; banksia
24334
28556
17
13
42841
57532
30
26
139560
218383

952
dZc
Shrublands; dryandra heath
95
3822
0
6
95
3822
0
6
39666
59254

965
e2,3Mi
Medium woodland; jarrah & marri
0
1513
0
16
0
1968
0
21
36
9209

968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo
0
32079
0
10
0
54194
0
18
2505
296608

988
m5Sc k3Ci
Succulent steppe with thicket; Melaleuca thyoides over samphire
961
1096
2
1
1438
1574
3
1
47288
96743

998
e4Mi
Medium woodland; tuart
87
2143
66
5
87
2973
66
7
125
39785

999
e3Mi
Medium woodland; marri
119
281
0
0
119
2151
0
1
103815
115768

1007


6
997
0
3
16
1007
0
3
14922
30242

1008
e3Mr
Medium open woodland; marri
0
0
0
0
0
0
0
0
4500
4577

1009
e3,18Mr
Medium woodland; marri & river gum
2
2
0
0
52
52
0
0
7064
18143

1010
e3,4Mr
Medium open woodland; marri & tuart
0
0
0
0
0
0
0
0
1213
1213

1011
e4Mr
Medium open woodland; tuart
0
262
0
20
54
388
19
30
266
1264

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia
0
0
0
0
0
0
0
0
509
509

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket
0
0
0
0
0
0
0
0
466
466

1014
bLi/mSc
Mosaic: Low woodland; banksia / Shrublands; teatree thicket
8559
8563
21
20
11408
11413
28
27
40499
41148

1015
x14SZc/dZ
Mosaic: Shrublands; scrub-heath on the Swan Coastal Plain / Shrublands; dryandra heath
114
114
0
0
114
114
0
0
19492
19502

1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath
0
0
0
0
0
0
0
0
1527
1527

1017
e2,3Mr bL
Medium open woodland; jarrah & marri, with low woodland; banksia
0
0
0
0
13
8046
0
46
4543
17369

1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe
18
26
0
0
18
26
0
0
3178
14095

1019
e2,3Mp
Medium sparse woodland; jarrah & marri
0
0
0
0
0
0
0
0
278
791

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire
0
0
0
0
0
0
0
0
455
456

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
72
9417
1
0
72
16383
1
1
5296
1604483

1024
ecSc
Shrublands; mallee & casuarina thicket
731
6338
0
0
731
6338
0
0
149579
742648

1026
a23,32m3S
Mosaic: Shrublands; Acacia rostellifera, A. cyclops (S) & Melaleuca cardiophylla (N) thicket / Shrublands; Acac
33380
33433
47
47
33381
33435
47
47
69970
70698

1027
e2,3Mr bL
Mosaic: Medium open woodland; jarrah & marri, with  low woodland; banksia / Medium sparse woodland; jarrah & ma
6638
6789
24
17
6638
6789
24
17
27575
39820

1028
e18Mi
Medium woodland; river gum
105
105
14
14
105
105
14
14
689
689

1029
x9SZc
Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan Region
17024
17024
23
23
18564
18565
26
26
71033
71040

1030
b1,2Li
Low woodland; Banksia attenuata & B. menziesii
13285
13325
9
9
13285
13325
9
9
138858
139039

1031
hSZc/dZc
Mosaic: Shrublands; hakea scrub-heath / Shrublands; dryandra heath
35608
35615
13
13
36450
36457
13
13
268941
269426

1032
e3,5,45Mi
Mosaic: Medium woodland; marri,wandoo, powderbark / Shrublands; dryandra heath
5123
5124
61
61
5123
5124
61
61
8311
8311

1034
e3,5,45Mi
Medium woodland; marri, wandoo & powderbark
632
632
35
34
632
632
35
34
1761
1821

1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath
10
10
0
0
10
10
0
0
4994
4996

1036
b3Li
Low woodland; Banksia prionotes
15752
15765
18
18
15752
15765
18
18
85829
86335

1037
e6,18Mi
Medium woodland; York gum & river gum    (incl e6,18Mr?)
2278
2279
95
95
2278
2279
95
95
2372
2373

1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii
0
0
0
0
0
0
0
0
1710
1711

1039
e6Mr eSi
Shrublands; mallee with scattered York gum
996
997
48
48
996
997
48
48
2036
2037

1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa
9
9
0
0
9
9
0
0
2788
2790

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam
0
261
0
5
0
261
0
5
2269
4773

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire
0
0
0
0
0
0
0
0
269
269

1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath
0
0
0
0
0
0
0
0
5033
5036

1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket
12
12
0
0
12
12
0
0
1442
1443

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire
0
0
0
0
0
0
0
0
863
863

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire
165
388
4
1
165
388
4
1
3360
22461

1063
e6pMLi
Medium-Low woodland; York gum & cypress pine (Callitris columellaris)
0
125328
0
72
0
125328
0
72
2
172446

1141
a19,22mSc
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket
0
0
0
0
0
0
0
0
11072
11064

1142
a21m6Sc
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil
742
741
21
21
742
741
21
21
3417
3415

1143
c3Sc xZi
Shrublands; Allocasuarina campestris thicket with patches of heath
97
97
0
0
97
97
0
0
65580
65626

1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region
180
180
2
2
180
180
2
2
7502
7507

1154
anSc xZi
Shrublands; Acacia thicket with patches of heath
244
244
0
0
244
244
0
0
39095
39123

1155
e6Mi/c3Sc
Mosaic:  Medium woodland; York gum /Shrublands; Allocasuarina campestris thicket
0
0
0
0
0
0
0
0
7790
7796

1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina
0
0
0
0
0
0
0
0
1729
1729

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W
0
0
0
0
0
0
0
0
2001
2003

1198
m5Si k3Ci
Mosaic: Succulent steppe with thicket; Melaleuca thyiodes over samphire / Shrublands; bowgada open scrub
0
0
0
0
4943
4947
26
22
18526
22429

1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket
490
191159
1
11
490
205311
1
12
40238
1684498

2081
a9Si
Shrublands; bowgada and associated spp. scrub
982
54883
2
4
1035
196876
2
14
36437
1330319

Map 6. Vegetation associations within NAR that are either unrepresented in the State’s IUCN I-IV reserves or have <15% of their State pre-European extent in these reserves.  See Tables 8 and 9.

Table 9. Vegetation associations not represented in IUCN Reserve Categories I-IV within NAR and the State (determined as a % of pre-European extent). Vegetation associations that are unrepresented in IUCN Categories I-IV reserves within the State are shaded in grey.  Dark grey shading is for those vegetation associations that are represented in IUCN in NAR, but due to limited proportional extent in reserves are essentially unrepresented at the State level.

Vegetation Association
Beard Code
Beard's Description
Current %  IUCN for NAR
Current %  IUCN for WA

3
e2,3Mc
Medium forest; jarrah-marri
0
6

7
e5,6Mi
Medium woodland; York gum (E. loxophleba) & wandoo
0
0

10
e22Mi
Medium woodland; red mallee group
0
0

35
e6Mr a19S
Shrublands; jam scrub with scattered York gum
0
0

41
mSi
Shrublands; teatree scrub
0
9

48
xSZc
Shrublands; scrub-heath
0
6

141
e6,8,34Mi
Medium woodland; York gum, salmon gum & gimlet
0
5

142
e6,8Mi
Medium woodland; York gum & salmon gum
0
1

145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance
0
0

160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub
0
0

202
a1,14Si
Shrublands; mulga & Acacia quadrimarginea scrub
0
0

205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub
100
0

206
a9gSi
Shrublands; bowgada & grevillea scrub
0
47

228
a14Si
Shrublands; Acacia quadrimarginea scrub
0
0

240
a8,9Sr k1
Succulent steppe with open scrub; scattered Acaica sclerosperma & bowgada over saltbush & bluebush
0
0

243
a9,17Si
Shrublands; bowgada & minnieritchie scrub
0
0

254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo
0
0

261
a11Li k1,
Succulent steppe with low woodland; snakewood over saltbush & bluebush
0
0

266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush
0
0

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush
0
0

268
a8Sr k1,2
Succulent steppe with open scrub; scattered Acacia sclerosperma over saltbush & bluebush
0
0

325
k1,3Ci
Succulent steppe; saltbush & samphire
0
0

326
a1Li a9,1
Low woodland over scrub; mulga over bowgada & minnieritchie scrub
0
0

327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub
0
0

351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee
0
0

352
e6Mi
Medium woodland; York gum
0
0

Vegetation Association
Beard Code
Beard's Description
Current %  IUCN for NAR
Current %  IUCN for WA

353
e6Mr eaSi
Shrublands; mallee & acacia scrub with scattered York gum
0
0

354
e6Mr a19,
Shrublands; jam and Acacia rostellifera (+hakea?) scrub with scattered York gum
0
0

355
e6,22Lr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee
0
0

357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)
0
0

358
a9,14Si
Shrublands; bowgada & Acacia quadrimarginea on stony ridges
0
0

359
abSi
Shrublands; acacia & banksia scrub
0
0

361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga
0
0

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush
0
1

364
ceLr a9Si
Shrublands; bowgada scrub with scattered eucalypts & cypress pine
0
31

365
e6,22Mr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee
0
0

368
xLSi
Shrublands tree-heath between sandhills; Banksia ashbyi, Grevillea gordoniana, Acacia spp., Melaleuca and malle
0
10

371
a23Lc
Low forest; Acacia rostellifera
0
0

384
eaSc
Shrublands; mallee & acacia thicket on ?coastal dunes  (central west)
0
0

385
e6Mr a9,1
Shrublands; bowgada & jam scrub with scattered York gum
0
0

386
e6Li
Low woodland; York gum
0
0

387
m3Sc
Shrublands; Melaleuca cardiophylla thicket
0
0

401
x2SZc/aSp
Mosaic: Shrublands; scrub-heath on coastal association on yellow sandplain / Shrublands; acacia patchy scrub
0
0

403
a21SZi
Shrublands; Acacia ligulata scrub-heath
0
17

404
a9,20Si
Shrublands; bowgada & Acacia murrayana scrub
0
0

405
a8,9,19Si
Shrublands; Acacia sclerosperma, bowgada & jam scrub
0
0

406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket
0
8

412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire
0
0

413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket
0
0

414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush
0
0

419
a9,19m6Sc
Shrublands; bowgada, jam and Melaleuca uncinata thicket
0
0

420
a9,19Si
Shrublands; bowgada & jam scrub
0
0

423
aSZc
Shrublands; Acacia scrub-heath   unknown spp
0
26

431
a23Sr
Shrublands; Acacia rostellifera open scrub
0
0

434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana
0
0

438
dSi
Shrublands; dodonaea scrub
0
0

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &
0
5

495
a19c4Sc
Shrublands; thicket, Jam & Allocasuarina acutivalvis on ironstone
0
0

551
c3Sc
Shrublands; Allocasuarina campestris thicket
0
6

619
e18Mi
Medium woodland; river gum (E. camaldulensis)
0
0

675
mhSc
Shrublands; mixed thicket   (melaluca & hakea?)
0
0

676
k3Ci
Succulent steppe; samphire
0
3

683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire
0
0

684
e6Mr a19S
Mosaic: Shrublands; Shrublands; jam scrub with scattered York gum in the valleys /  Allocasuarina campestris th
0
0

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket
0
65

693
c5Li eaSi
Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia scrub /  Allocasuarina campestris thicket
0
0

695
c3Si
Shrublands; Allocasuarina campestris scrub
0
0

698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan
0
0

936
e8Mi
Medium woodland; salmon gum
0
2

946
e5Mi
Medium woodland; wandoo
0
2

952
dZc
Shrublands; dryandra heath
0
6

965
e2,3Mi
Medium woodland; jarrah & marri
0
16

968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo
0
10

999
e3Mi
Medium woodland; marri
0
0

1007


0
3

1008
e3Mr
Medium open woodland; marri
0
0

1009
e3,18Mr
Medium woodland; marri & river gum
0
0

1010
e3,4Mr
Medium open woodland; marri & tuart
0
0

1011
e4Mr
Medium open woodland; tuart
0
20

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia
0
0

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket
0
0

1015
x14SZc/dZ
Mosaic: Shrublands; scrub-heath on the Swan Coastal Plain / Shrublands; dryandra heath
0
0

1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath
0
0

1017
e2,3Mr bL
Medium open woodland; jarrah & marri, with low woodland; banksia
0
0

1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe
0
0

1019
e2,3Mp
Medium sparse woodland; jarrah & marri
0
0

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire
0
0

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
1
0

1024
ecSc
Shrublands; mallee & casuarina thicket
0
0

1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath
0
0

1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii
0
0

1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa
0
0

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam
0
5

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire
0
0

1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath
0
0

1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket
0
0

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire
0
0

1063
e6pMLi
Medium-Low woodland; York gum & cypress pine (Callitris columellaris)
0
72

1141
a19,22mSc
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket
0
0

1143
c3Sc xZi
Shrublands; Allocasuarina campestris thicket with patches of heath
0
0

1154
anSc xZi
Shrublands; Acacia thicket with patches of heath
0
0

1155
e6Mi/c3Sc
Mosaic:  Medium woodland; York gum /Shrublands; Allocasuarina campestris thicket
0
0

1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina
0
0

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W
0
0

1198
m5Si k3Ci
Mosaic: Succulent steppe with thicket; Melaleuca thyiodes over samphire / Shrublands; bowgada open scrub
0
0

Table 10.  Poorly reserved (>0 but <15% of pre-European extent in IUCN Reserve Categories I-IV) vegetation associations in NAR and the State.  Unshaded are poorly represented at both NAR and the State scale.  Light grey are those vegetation associations poorly reserved for the State but have either unreserved or >15% in IUCN for NAR, dark grey rows are those poorly represented in NAR and have either >15% or nil in IUCN reserves for the State.  Percent reserved is current extent divided by pre-European extent.

Vegetation  Association
Beard Code
Beards Description
Current % IUCN NAR
Current % in IUCN WA

3
e2,3Mc
Medium forest; jarrah-marri
0
6

4
e3,5Mi
Medium woodland; marri & wandoo
1
2

17
a23Sc
Shrublands; Acacia rostellifera thicket
10
7

18
a1Li
Low woodland; mulga (Acacia aneura)
13
2

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum
6
13

36
acSc
Shrublands; thicket, acacia-casuarina alliance ?species
8
4

37
mSc
Shrublands; teatree thicket
18
7

40
anSi
Shrublands; acacia scrub, various species
3
1

41
mSi
Shrublands; teatree scrub
0
9

48
xSZc
Shrublands; scrub-heath
0
6

49
xZc
Shrublands; mixed  heath
6
18

125
sl
Bare areas; salt lakes
3
4

126
fl
Bare areas; freshwater lakes
6
1

128
r
Bare areas; rock outcrops
3
12

129
ds
Bare areas; drift sand
8
24

141
e6,8,34Mi
Medium woodland; York gum, salmon gum & gimlet
0
5

142
e6,8Mi
Medium woodland; York gum & salmon gum
0
1

221
k1Ci
Succulent steppe; saltbush
10
4

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush
0
1

368
xLSi
Shrublands tree-heath between sandhills; Banksia ashbyi, Grevillea gordoniana, Acacia spp., Melaleuca and malle
0
10

374
e6Lr a9Si
Shrublands; bowgada scrub with scattered York gum
2
2

378
x5SZc
Shrublands; scrub-heath with scattered Banksia spp E. todtiana & Xylomelum angustifolium on deep sandy flats in
13
13

379
x4SZc
Shrublands; scrub-heath on lateritic sandplain in the central Geraldton Sandplain Region
4
4

380
x3SZc
Shrublands; scrub-heath on sandplain
12
15

392
m5Sc
Shrublands; Melaeuca thyioides thicket
8
8

Vegetation  Association
Beard Code
Beards Description
Current % IUCN NAR
Current % in IUCN WA

402
x1Zc
Shrublands; heath on coastal limestone
7
13

406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket
0
8

433
a23m3Sc/e
Mosaic: Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket / Sparse low woodland; illyarrie
4
4

435
a33,34,35
Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket
1
9

437
anSc
Shrubalnds; Mixed acacia thicket on sandplain
1
10

440
a21Sr
Shrublands; Acacia ligulata open scrub
4
3

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &
0
5

551
c3Sc
Shrublands; Allocasuarina campestris thicket
0
6

631
e6Mi m5Sc
Succulent steppe with woodland and thicket; york gum over Melaleuca thyoides & samphire
1
1

676
k3Ci
Succulent steppe; samphire
0
3

686
e6,22Mi
Medium woodland; York gum & red mallee
4
3

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum
4
4

692
cmSc
Shrublands; casuarina & melaleuca thicket
2
2

694
x8SZc
Shrublands; scrub-heath on yellow sandplain  banksia-xylomelum alliance  in the Geraldton Sandplain & Avon-Whea
15
9

696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo
9
9

697
x7SZc
Shrublands; scrub-heath on lateritic sandplain in the southern Geraldton Sandplain Region
17
6

936
e8Mi
Medium woodland; salmon gum
0
2

946
e5Mi
Medium woodland; wandoo
0
2

949
bLi
Low woodland; banksia
17
13

952
dZc
Shrublands; dryandra heath
0
6

968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo
0
10

988
m5Sc k3Ci
Succulent steppe with thicket; Melaleuca thyoides over samphire
2
1

998
e4Mi
Medium woodland; tuart
66
5

1007


0
3

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
1
0

1028
e18Mi
Medium woodland; river gum
14
14

1030
b1,2Li
Low woodland; Banksia attenuata & B. menziesii
9
9

1031
hSZc/dZc
Mosaic: Shrublands; hakea scrub-heath / Shrublands; dryandra heath
13
13

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam
0
5

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire
4
1

1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region
2
2

1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket
1
11

2081
a9Si
Shrublands; bowgada and associated spp. scrub
2
4

Table 11. Vegetation associations not represented in any CALM managed lands (including IUCN Categories I-IV) ie 0% of pre-European.  Those associations similarly not represented for the State are shaded.

Vegetation

Association
Beard Code
Description

3
e2,3Mc
Medium forest; jarrah-marri

10
e22Mi
Medium woodland; red mallee group

145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance

160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub

202
a1,14Si
Shrublands; mulga & Acacia quadrimarginea scrub

206
a9gSi
Shrublands; bowgada & grevillea scrub

228
a14Si
Shrublands; Acacia quadrimarginea scrub

240
a8,9Sr k1
Succulent steppe with open scrub; scattered Acaica sclerosperma & bowgada over saltbush & bluebush

243
a9,17Si
Shrublands; bowgada & minnieritchie scrub

254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo

261
a11Li k1,
Succulent steppe with low woodland; snakewood over saltbush & bluebush

266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush

268
a8Sr k1,2
Succulent steppe with open scrub; scattered Acacia sclerosperma over saltbush & bluebush

325
k1,3Ci
Succulent steppe; saltbush & samphire

326
a1Li a9,1
Low woodland over scrub; mulga over bowgada & minnieritchie scrub

327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub

351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee

357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)

359
abSi
Shrublands; acacia & banksia scrub

361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush

368
xLSi
Shrublands tree-heath between sandhills; Banksia ashbyi, Grevillea gordoniana, Acacia spp., Melaleuca and malle

384
eaSc
Shrublands; mallee & acacia thicket on ?coastal dunes  (central west)

385
e6Mr a9,1
Shrublands; bowgada & jam scrub with scattered York gum

386
e6Li
Low woodland; York gum

Vegetation

Association
Beard Code
Description

387
m3Sc
Shrublands; Melaleuca cardiophylla thicket

401
x2SZc/aSp
Mosaic: Shrublands; scrub-heath on coastal association on yellow sandplain / Shrublands; acacia patchy scrub

403
a21SZi
Shrublands; Acacia ligulata scrub-heath

404
a9,20Si
Shrublands; bowgada & Acacia murrayana scrub

405
a8,9,19Si
Shrublands; Acacia sclerosperma, bowgada & jam scrub

406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket

412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire

413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket

414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush

423
aSZc
Shrublands; Acacia scrub-heath   unknown spp

434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana

438
dSi
Shrublands; dodonaea scrub

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &

495
a19c4Sc
Shrublands; thicket, Jam & Allocasuarina acutivalvis on ironstone

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket

693
c5Li eaSi
Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia scrub /  Allocasuarina campestris thicket

695
c3Si
Shrublands; Allocasuarina campestris scrub

946
e5Mi
Medium woodland; wandoo

965
e2,3Mi
Medium woodland; jarrah & marri

968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo

1008
e3Mr
Medium open woodland; marri

1010
e3,4Mr
Medium open woodland; marri & tuart

1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia

1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket

1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath

1019
e2,3Mp
Medium sparse woodland; jarrah & marri

1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire

1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire

1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath

1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire

1063
e6pMLi
Medium-Low woodland; York gum & cypress pine (Callitris columellaris)

1141
a19,22mSc
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket

1155
e6Mi/c3Sc
Mosaic:  Medium woodland; York gum /Shrublands; Allocasuarina campestris thicket

1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina

1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W

Table 12. Vegetation associations poorly reserved (>0 but <15% of pre-European extent) in CALM managed lands in NAR and the State. Light grey shading is for vegetation associations that are poorly reserved in NAR and the State, dark grey shading are poorly reserved at the State level only, unshaded are poorly reserved in NAR but have >15% preserved for the State.

Vegetation Association
Beard Code
Beard's Description
Current % in CALM managed land for NAR
Current % in CALM managed land for WA

4
e3,5Mi
Medium woodland; marri & wandoo
1
5

10
e22Mi
Medium woodland; red mallee group
0
2

17
a23Sc
Shrublands; Acacia rostellifera thicket
10
10

18
a1Li
Low woodland; mulga (Acacia aneura)
13
5

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum
6
13

36
acSc
Shrublands; thicket, acacia-casuarina alliance ?species
8
4

37
mSc
Shrublands; teatree thicket
19
10

40
anSi
Shrublands; acacia scrub, various species
3
3

41
mSi
Shrublands; teatree scrub
100
9

48
xSZc
Shrublands; scrub-heath
7
6

49
xZc
Shrublands; mixed  heath
6
18

125
sl
Bare areas; salt lakes
4
6

126
fl
Bare areas; freshwater lakes
6
1

128
r
Bare areas; rock outcrops
3
16

129
ds
Bare areas; drift sand
8
25

142
e6,8Mi
Medium woodland; York gum & salmon gum
0
1

160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub
0
11

205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub
100
10

221
k1Ci
Succulent steppe; saltbush
10
17

266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush
0
5

267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush
0
9

326
a1Li a9,1
Low woodland over scrub; mulga over bowgada & minnieritchie scrub
0
10

352
e6Mi
Medium woodland; York gum
2
1

361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga
0
1

Vegetation Association
Beard Code
Beard's Description
Current % in CALM managed land for NAR
Current % in CALM managed land for WA

362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush
0
1

365
e6,22Mr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee
6
3

378
x5SZc
Shrublands; scrub-heath with scattered Banksia spp E. todtiana & Xylomelum angustifolium on deep sandy flats in
13
13

379
x4SZc
Shrublands; scrub-heath on lateritic sandplain in the central Geraldton Sandplain Region
4
4

380
x3SZc
Shrublands; scrub-heath on sandplain
12
15

392
m5Sc
Shrublands; Melaeuca thyioides thicket
8
8

402
x1Zc
Shrublands; heath on coastal limestone
7
15

404
a9,20Si
Shrublands; bowgada & Acacia murrayana scrub
0
3

406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket
0
8

420
a9,19Si
Shrublands; bowgada & jam scrub
26
6

433
a23m3Sc/e
Mosaic: Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket / Sparse low woodland; illyarrie
4
4

435
a33,34,35
Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket
1
14

437
anSc
Shrubalnds; Mixed acacia thicket on sandplain
2
13

440
a21Sr
Shrublands; Acacia ligulata open scrub
4
3

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &
0
7

551
c3Sc
Shrublands; Allocasuarina campestris thicket
0
6

631
e6Mi m5Sc
Succulent steppe with woodland and thicket; york gum over Melaleuca thyoides & samphire
2
2

676
k3Ci
Succulent steppe; samphire
0
10

686
e6,22Mi
Medium woodland; York gum & red mallee
7
5

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum
4
4

692
cmSc
Shrublands; casuarina & melaleuca thicket
2
2

694
x8SZc
Shrublands; scrub-heath on yellow sandplain  banksia-xylomelum alliance  in the Geraldton Sandplain & Avon-Whea
15
9

696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo
9
9

697
x7SZc
Shrublands; scrub-heath on lateritic sandplain in the southern Geraldton Sandplain Region
17
6

936
e8Mi
Medium woodland; salmon gum
10
3

946
e5Mi
Medium woodland; wandoo
0
8

952
dZc
Shrublands; dryandra heath
0
6

988
m5Sc k3Ci
Succulent steppe with thicket; Melaleuca thyoides over samphire
3
1

998
e4Mi
Medium woodland; tuart
66
7

999
e3Mi
Medium woodland; marri
0
1

1007


0
3

1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
1
1

1028
e18Mi
Medium woodland; river gum
14
14

1030
b1,2Li
Low woodland; Banksia attenuata & B. menziesii
9
9

1031
hSZc/dZc
Mosaic: Shrublands; hakea scrub-heath / Shrublands; dryandra heath
13
13

1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam
0
5

1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire
4
1

1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region
2
2

1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket
1
12

2081
a9Si
Shrublands; bowgada and associated spp. scrub
2
14

Table 13.  Summary of NAR vegetation association extent (present extent <2000 ha and (10% of pre-European remaining) and 0% and 15% representation in IUCN Reserves I-IV for NAR and the State.  Those shaded are extremely limited in their present extent (< 2,000 ha and/or (10% of original extent remaining in NAR or the State) and poorly represented (0% and/or <15% of original extent in NAR or the State) in the present conservation reserve system (IUCN I-IV reserves). 




Limited Extent
Poorly Represented

Vege Assoc
Beard Code
Beard's Description
<2000 ha NAR
<2000 ha State
(10% NAR
(10% State
0% NAR
<15% NAR
0% State
<15%State

3
e2,3Mc
Medium forest; jarrah-marri
X



X


X

4
e3,5Mi
Medium woodland; marri & wandoo





X

X

7
e5,6Mi
Medium woodland; York gum (E. loxophleba) & wandoo




X

X


10
e22Mi
Medium woodland; red mallee group
X



X

X


17
a23Sc
Shrublands; Acacia rostellifera thicket





X

X

18
a1Li
Low woodland; mulga (Acacia aneura)
X




X

X

31
e6Mr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered York gum
X
X



X

X

35
e6Mr a19S
Shrublands; jam scrub with scattered York gum


X
X
X

X


36
acSc
Shrublands; thicket, acacia-casuarina alliance ?species





X

X

37
mSc
Shrublands; teatree thicket







X

40
anSi
Shrublands; acacia scrub, various species





X

X

41
mSi
Shrublands; teatree scrub
X



X


X

48
xSZc
Shrublands; scrub-heath
X

X

X


X

49
xZc
Shrublands; mixed  heath





X



125
sl
Bare areas; salt lakes





X

X

126
fl
Bare areas; freshwater lakes
X




X

X

128
r
Bare areas; rock outcrops
X




X

X

129
ds
Bare areas; drift sand





X



141
e6,8,34Mi
Medium woodland; York gum, salmon gum & gimlet




X


X

142
e6,8Mi
Medium woodland; York gum & salmon gum


X

X


X




Limited Extent
Poorly Represented

Vege Assoc
Beard Code
Beard's Description
<2000 ha NAR
<2000 ha State
<10% NAR
<10% State
0% NAR
<15% NAR
0% State
<15%State

145
e6,8Mi/am
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; thicket, acacia-casuarina-melaleuca alliance
X
X
X
X
X

X


160
a10,11Si
Shrublands; snakewood & Acacia victoriae scrub




X

X


202
a1,14Si
Shrublands; mulga & Acacia quadrimarginea scrub




X

X


205
a8,9Si
Shrublands; Acacia sclerosperma & bowgada scrub
X





X


206
a9gSi
Shrublands; bowgada & grevillea scrub
X



X




221
k1Ci
Succulent steppe; saltbush





X

X

228
a14Si
Shrublands; Acacia quadrimarginea scrub
X



X

X


240
a8,9Sr k1
Succulent steppe with open scrub; scattered Acaica sclerosperma & bowgada over saltbush & bluebush




X

X


243
a9,17Si
Shrublands; bowgada & minnieritchie scrub
X



X

X


254
e5,45Lr m
Shrublands; Melaleuca uncinata thicket with scattered wandoo and powderbark wandoo
X
X


X

X


255
e43Si
Shrublands; mallee scrub, Eucalyptus dongarrensis









261
a11Li k1,
Succulent steppe with low woodland; snakewood over saltbush & bluebush




X

X


266
a9Si/k1,2
Mosaic: Shrublands; bowgada scrub / Succulent steppe; saltbush & bluebush




X

X


267
a8,10Sr k
Succulent steppe with open scrub; scattered Acaica sclerosperma & A. victoriae over saltbush & bluebush
X



X

X


268
a8Sr k1,2
Succulent steppe with open scrub; scattered Acacia sclerosperma over saltbush & bluebush




X

X


325
k1,3Ci
Succulent steppe; saltbush & samphire
X

X

X

X


326
a1Li a9,1
Low woodland over scrub; mulga over bowgada & minnieritchie scrub




X

X


327
a1,9,14,1
Shrublands; mulga, bowgada, Acacia quadrimarginea & minnieritchie scrub
X



X

X


351
e6,22Mr e
Shrublands; mallee & acacia scrub with scattered York gum & red mallee
X
X
X
X
X

X


352
e6Mi
Medium woodland; York gum




X

X


353
e6Mr eaSi
Shrublands; mallee & acacia scrub with scattered York gum


X
X
X

X


354
e6Mr a19,
Shrublands; jam and Acacia rostellifera (+hakea?) scrub with scattered York gum


X
X
X

X


355
e6,22Lr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee




X

X


357
e6Mi a9,1
Medium woodland over scrub; York gum over bowgada & jam (Acacia acuminata)
X



X

X


358
a9,14Si
Shrublands; bowgada & Acacia quadrimarginea on stony ridges




X

X


359
abSi
Shrublands; acacia & banksia scrub




X

X


361
a1Lr a9,1
Shrublands; bowgada & minnieritchie scrub with scattered  mulga




X

X


362
a1Lr a9,1
Mosaic: Shrublands; bowgada & minnieritchie scrub with scattered mulga / Scattered groups of saltbush/bluebush




X


X

363
cLr a9Si
Shrublands; bowgada scrub with scattered cypress pine









364
ceLr a9Si
Shrublands; bowgada scrub with scattered eucalypts & cypress pine




X




365
e6,22Mr a
Shrublands; bowgada & jam scrub with scattered York gum & red mallee




X

X


368
xLSi
Shrublands tree-heath between sandhills; Banksia ashbyi, Grevillea gordoniana, Acacia spp., Melaleuca and malle




X


X

371
a23Lc
Low forest; Acacia rostellifera


X
X
X

X


372
x3SZc/acS
Mosaic: Shrublands; scrub-heath on deep sandy flats / Shrublands; thicket, acacia-casuarina alliance









374
e6Lr a9Si
Shrublands; bowgada scrub with scattered York gum





X

X

377
x6SZc/e44
Mosaic: Shrublands; scrub-heath on limestone in the northern Swan Region / Sparce low woodland; illyarrie









378
x5SZc
Shrublands; scrub-heath with scattered Banksia spp E. todtiana & Xylomelum angustifolium on deep sandy flats in





X

X

379
x4SZc
Shrublands; scrub-heath on lateritic sandplain in the central Geraldton Sandplain Region





X

X

380
x3SZc
Shrublands; scrub-heath on sandplain





X



383
a23SZc
Shrublands; Acacia rostellifera scrub-heath









384
eaSc
Shrublands; mallee & acacia thicket on ?coastal dunes  (central west)




X

X


385
e6Mr a9,1
Shrublands; bowgada & jam scrub with scattered York gum




X

X


386
e6Li
Low woodland; York gum




X

X


387
m3Sc
Shrublands; Melaleuca cardiophylla thicket




X

X


391
m6Sc
Shrublands; Melaeuca uncinata thicket
X
X







392
m5Sc
Shrublands; Melaeuca thyioides thicket
X
X



X

X

393
c6Lr m5Sc
Shrublands; Melaleuca thyoides thicket with scattered Casuarina obesa









401
x2SZc/aSp
Mosaic: Shrublands; scrub-heath on coastal association on yellow sandplain / Shrublands; acacia patchy scrub




X

X


402
x1Zc
Shrublands; heath on coastal limestone





X

X

403
a21SZi
Shrublands; Acacia ligulata scrub-heath




X




404
a9,20Si
Shrublands; bowgada & Acacia murrayana scrub




X

X


405
a8,9,19Si
Shrublands; Acacia sclerosperma, bowgada & jam scrub




X

X


406
ace70b4xS
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket




X


X

407
c5Li a19S
Low woodland over scrub; Allocasuarina heugeliana over jam scrub









408
x2SZc
Shrublands; scrub-heath on coastal association, yellow sandplain









412
mSi k3Ci
Succulent steppe with scrub; teatree (Melaleuca thyioides?) over samphire
X



X

X


413
a33Sc
Shrublands; Acacia neurophylla & A. species  thicket
X
X
X

X

X


414
a9,19Sr k
Succulent steppe with open scrub; scattered bowgada & jam over saltbush & bluebush
X



X

X


419
a9,19m6Sc
Shrublands; bowgada, jam and Melaleuca uncinata thicket




X

X


420
a9,19Si
Shrublands; bowgada & jam scrub




X

X


423
aSZc
Shrublands; Acacia scrub-heath   unknown spp




X




424
e6Si
Shrublands; York gum mallee scrub









431
a23Sr
Shrublands; Acacia rostellifera open scrub




X

X


432
a23m3Sc
Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket









433
a23m3Sc/e
Mosaic: Shrublands; Acacia rostellifera & Melaleuca cardiophylla thicket / Sparse low woodland; illyarrie





X

X

434
c2e6Lr a1
Shrublands; Acacia quadrimarginea & jam scrub with scattered York gum & Allocasuarina huegeliana
X
X


X

X


435
a33,34,35
Shrublands; Acacia neurophylla, A. beauverdiana & A. resinomarginea thicket


X


X

X

437
anSc
Shrubalnds; Mixed acacia thicket on sandplain





X

X

438
dSi
Shrublands; dodonaea scrub
X
X


X

X


440
a21Sr
Shrublands; Acacia ligulata open scrub





X

X

483
e22Sr t2H
Hummock grasslands, mixed sandplain - open mallee over sparse dwarf shrubs with spinifex ; red mallee mallee &
X



X


X

495
a19c4Sc
Shrublands; thicket, Jam & Allocasuarina acutivalvis on ironstone




X

X


551
c3Sc
Shrublands; Allocasuarina campestris thicket


X

X


X

619
e18Mi
Medium woodland; river gum (E. camaldulensis)
X



X

X


631
e6Mi m5Sc
Succulent steppe with woodland and thicket; york gum over Melaleuca thyoides & samphire





X

X

675
mhSc
Shrublands; mixed thicket   (melaluca & hakea?)




X

X


676
k3Ci
Succulent steppe; samphire




X


X

683
a8,11Sr (
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire
X

X

X

X


684
e6Mr a19S
Mosaic: Shrublands; Shrublands; jam scrub with scattered York gum in the valleys /  Allocasuarina campestris th




X

X


686
e6,22Mi
Medium woodland; York gum & red mallee





X

X

687
e6c5Mr a9
Shrublands; bowgada & jam scrub with scattered Allocasuarina heugelliana & York gum





X

X

691
edSc
Shrublands; Dryandra quercifolia & Eucalytpus spp. thicket
X

X

X




692
cmSc
Shrublands; casuarina & melaleuca thicket
X
X



X

X

693
c5Li eaSi
Mosaic: Low woodland: Allocasuarina heugeliana over mallee and acacia scrub /  Allocasuarina campestris thicket




X

X


694
x8SZc
Shrublands; scrub-heath on yellow sandplain  banksia-xylomelum alliance  in the Geraldton Sandplain & Avon-Whea







X

695
c3Si
Shrublands; Allocasuarina campestris scrub
X
X
X
X
X

X


696
e5,45Li c
Shrublands; casuarina & dryandra thicket with  wandoo and powderbark wandoo
X
X



X

X

697
x7SZc
Shrublands; scrub-heath on lateritic sandplain in the southern Geraldton Sandplain Region







X

698
x9SZc/e5,
Mosaic: Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan
X
X


X

X


748
e18Mr m5S
Shrublands; Melaleuca thyoides thicket with scattered river gum
X
X







772
a26m4Zc
Shrublands; Acacia lasiocarpa & Melaleuca acerosa heath









936
e8Mi
Medium woodland; salmon gum
X



X


X

946
e5Mi
Medium woodland; wandoo
X



X


X

949
bLi
Low woodland; banksia







X

952
dZc
Shrublands; dryandra heath


X

X


X

965
e2,3Mi
Medium woodland; jarrah & marri
X

X

X




968
e2,3,5Mi
Medium woodland; jarrah, marri & wandoo
X



X


X

988
m5Sc k3Ci
Succulent steppe with thicket; Melaleuca thyoides over samphire





X

X

998
e4Mi
Medium woodland; tuart
X






X

999
e3Mi
Medium woodland; marri




X

X


1007






X


X

1008
e3Mr
Medium open woodland; marri
X
X


X

X


1009
e3,18Mr
Medium woodland; marri & river gum




X

X


1010
e3,4Mr
Medium open woodland; marri & tuart
X
X
X
X
X

X


1011
e4Mr
Medium open woodland; tuart
X
X


X




1012
e4Mr/bLi
Mosaic: Medium open woodland; tuart / Low woodland; banksia
X
X


X

X


1013
e3Mr/mSc
Mosaic: Medium open woodland; marri / Shrublands; teatree thicket
X
X


X

X


1014
bLi/mSc
Mosaic: Low woodland; banksia / Shrublands; teatree thicket









1015
x14SZc/dZ
Mosaic: Shrublands; scrub-heath on the Swan Coastal Plain / Shrublands; dryandra heath




X

X


1016
bLi/dZc
Mosaic: Low woodland; banksia / Shrublands; dryandra heath
X
X


X

X


1017
e2,3Mr bL
Medium open woodland; jarrah & marri, with low woodland; banksia
X



X

X


1018
e2,3Mi/bL
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obe
X



X

X


1019
e2,3Mp
Medium sparse woodland; jarrah & marri
X
X


X

X


1022
c6Mi k3Ci
Succulent steppe with woodland; Casuarina obesa & samphire
X
X


X

X


1023
e5,6,8Mi
Medium woodland; York gum, wandoo & salmon gum (E. salmonophloia)
X


X

X
X


1024
ecSc
Shrublands; mallee & casuarina thicket


X
X
X

X


1026
a23,32m3S
Mosaic: Shrublands; Acacia rostellifera, A. cyclops (S) & Melaleuca cardiophylla (N) thicket / Shrublands; Acac









1027
e2,3Mr bL
Mosaic: Medium open woodland; jarrah & marri, with  low woodland; banksia / Medium sparse woodland; jarrah & ma









1028
e18Mi
Medium woodland; river gum
X
X



X

X

1029
x9SZc
Shrublands; scrub-heath Dryandra-Calothamnus assoc. with B. prionotes on limestone in the northern Swan Region









1030
b1,2Li
Low woodland; Banksia attenuata & B. menziesii





X

X

1031
hSZc/dZc
Mosaic: Shrublands; hakea scrub-heath / Shrublands; dryandra heath





X

X

1032
e3,5,45Mi
Mosaic: Medium woodland; marri,wandoo, powderbark / Shrublands; dryandra heath









1034
e3,5,45Mi
Medium woodland; marri, wandoo & powderbark
X
X







1035
e3Mr/dZc
Mosaic: Medium open woodland; marri / Shrublands; dryandra heath
X
X


X

X


1036
b3Li
Low woodland; Banksia prionotes









1037
e6,18Mi
Medium woodland; York gum & river gum    (incl e6,18Mr?)









1038
eMr b1,2L
Medium open woodland; eucalypts (e2?), with low woodland; Banksia attenuata & B. menziesii
X
X


X

X


1039
e6Mr eSi
Shrublands; mallee with scattered York gum
X
X







1040
c6e6Mi
Medium woodland; York gum & Casuarina obesa
X
X


X

X


1041
c5a19Li
Low woodland; Allocasuarina huegeliana & Jam
X
X


X


X

1042
cLi k3Ci
Succulent steppe with low woodland; sheoak over samphire
X
X
X
X
X

X


1043
e5,45Mr/d
Mosaic: Medium open woodland; wandoo & powderbark wandoo / Shrublands; dryandra heath
X
X


X

X


1044
e6,8Mi/m5
Mosaic: Medium woodland; York gum & salmon gum / Shrublands; Melaleuca thyioides thicket
X
X
X
X
X

X


1046
e6Mi k3Ci
Succulent steppe with woodland; york gum & samphire
X
X
X
X
X

X


1062
e6Mr m5Sc
Succulent steppe with open woodland & thicket; york gum over Melaleuca thyiodes & samphire
X




X

X

1063
e6pMLi
Medium-Low woodland; York gum & cypress pine (Callitris columellaris)
X



X




1141
a19,22mSc
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket




X

X


1142
a21m6Sc
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil
X
X







1143
c3Sc xZi
Shrublands; Allocasuarina campestris thicket with patches of heath


X
X
X

X


1149
x19SZc
Shrublands; scrub-heath Acacia-Ecdeiocolia association in the south-east Geraldton Sandplain Region
X
X
X
X

X

X

1154
anSc xZi
Shrublands; Acacia thicket with patches of heath


X
X
X

X


1155
e6Mi/c3Sc
Mosaic:  Medium woodland; York gum /Shrublands; Allocasuarina campestris thicket




X

X


1156
a19c5Lr c
Shrublands; Allocasuarina campestris thickets with scattered jam & casuarina
X
X
X
X
X

X


1164
x8SZc/c3S
Mosaic: Shrublands; scrub-heath on  sandplain  (banksia-xylomelum alliance) in the Geraldton Sandplain & Avon-W
X
X
X
X
X

X


1198
m5Si k3Ci
Mosaic: Succulent steppe with thicket; Melaleuca thyiodes over samphire / Shrublands; bowgada open scrub




X

X


1413
acmSc
Shrublands; acacia, casuarina & melaleuca thicket





X

X

2081
a9Si
Shrublands; bowgada and associated spp. scrub





X

X

Map 7.  Vegetation associations of concern, those with <2000ha current extent; <10% of WA pre-European extent remaining; and vegetation associations with < 15% of WA pre-European extent in IUCN Reserves I-IV.  See Table 13

2.2.3. Flora and Weeds

Tables of the Native and Naturalised Flora of NAR and an explanation of the conservation and status codes can be found in Attachment 2 on the CD.  The 20 operative management plans of the region can be found in the Recovery Plan Attachment on the CD.

The region contains 4196 native vascular species, including 3701 formally recognised species and 495 undescribed species (Table 14). NAR contains a significant fraction of the West Australian flora.  Of the 8588 formally described native species in WA (Paczkowska et al. 2000), 3446 (40%) are found in NAR.  Eleven percent of NAR plant species are, as yet, not formally described (Table 15).  In comparison, 12% of the State’s taxa are not formally described (Paczkowska et al. 2000).
Table 14. Summary statistics of the native plant taxa of NAR.


Taxonomic records
Number of taxa recorded in Region

HW
All Taxa
4196


Formally recognised taxa
3701


Undescribed taxa (Informally recognised)
495


Families represented
129


Genera represented
594

HW
Species represented
3839

HW
Formally recognised species
3446

HW
Undescribed species
393

H
Subspecific taxa (subspecies, variety or forma)
474

H= data extracted from records of specimens submitted to the WA Herbarium

W = data extracted from spatial dataset of the Threatened Flora database

Table 15. Conservation and Endemic status for native plant taxa recorded in NAR.  See Attachment 2 on the CD for definitions of flora conservation and status codes.

Category
Total  number of taxa (including undescribed)
Number of

undescribed taxa in each category
Number undescribed as % of total for each category
Number total as % of total taxa for Region

H
X
1
0
0%
0.02%

HW
R
130
14
10%
3.1%

HW
P1
164
65
39%
3.9%

HW
P2
168
49
29%
4%

HW
P3
240
20
8%
5.7%

HW
P4
97
5
5%
2.3%

H
Endemic to NAR
821
230
28%
19.6%

H= data extracted from records of specimens submitted to the WA Herbarium

W = data extracted from spatial dataset of the Threatened Flora database

Seven hundred and ninety-nine (19%) species are considered Rare (R) or Priority (P) and one is believed extinct (Table 15).  Endemicity in the region is high.  Almost 20% (821) of the taxa recorded in NAR by the WA Herbarium are endemic to the region. In addition, it is likely that there are a suite of further endemics currently unrecognised: 28% (230 species) of these endemics are as yet undescribed (informal) taxa (Table 15). 

There are 129 families in the region with the Myrtaceae family being the most speciose containing 18% of all regional species, Proteaceae (11%) and Mimosaceae (7%) (Table 16).  There are 594 genera of the region with the genus Acacia accounting for 7% of the regional species, Eucalyptus 4% and Grevillea 3.5% (Table 17).

Table 16. The 10 most speciose families in NAR.
Family
Number of Species
Number of records

Myrtaceae
742
16234

Proteaceae
446
9501

Mimosaceae
301
6699

Papilionaceae
256
4316

Asteraceae
224
3291

Orchidaceae
173
1112

Goodeniaceae
132
2686

Cyperaceae
131
1132

Chenopodiaceae
118
904

Epacridaceae
114
2030

Weeds account for 454 (11%) of the regional flora, and 313 (69% of NAR weed species) are considered environmental weeds by (Keighery and Longman, 2004) (Table 18).

Table 17.  The 10 most speciose genera in NAR.

Genera
Number of Species
Number of Records

Acacia
300
6697

Eucalyptus
167
3779

Grevillea
146
2711

Melaleuca
106
2257

Stylidium
94
1561

Verticordia
92
2439

Caladenia
72
528

Leucopogon
71
949

Drosera
69
717

Eremophila
68
620

Table 18.  Summary statistics of introduced plant taxa recorded as naturalised (weeds, potential weeds and naturalised alien taxa) in NAR. 

Category
Number

All naturalised taxa
454

Species represented
450

Environmental weeds (Keighery and Longman, 2004)
313

2.2.4. Threatened Ecological Communities (TECs) and Communities at Risk

The 9 operative recovery plans for TECs within NAR can be found in Attachment 3 on the CD.  The distribution of TECs within NAR is shown in Map 8.

Within NAR there are 19 endorsed Threatened Ecological Communities (Table 19).  Two of these are presumed destroyed, three are Critically Endangered, six are Endangered, and eight are considered Vulnerable.  One of the Vulnerable communities (the Ferricrete floristic community on the Geraldton Sandplains) is waiting ministerial endorsement to be classified as Endangered.  At the Commonwealth level, only two of these TECs are recognised through the Environment Protection and Biodiversity Conservation Act 1999: the Critically Endangered Northern Ironstone and the Endangered Muchea Limestone communities. 

Four other ecological communities are considered threatened (Table 19).  Of these four, one is waiting for Ministerial endorsement.  If so endorsed it will be listed as endangered.

Prioritising action in regards TECs in NAR should be informed by the categories of threat (see WATSCU, 2001). 
There are 36 other communities at risk within the NAR region (Table 20) 26 of these are known to occur within NAR, two are on the boundary and eight possibly extend into NAR.  The condition of 63% of these communities are in declining or rapidly condition with the trend of 5% unknown (Table 21a). Over 40% of these communities are in good or pristine condition (Table 21b), but over 10% will not recover in the medium term even with management action and over 47% require significant management intervention.  The information available for these communities is most commonly qualitative (40%) with only 18% of communities having quantitative data to drive management (Table 21c).

Within these communities at risk, there are some patterns in those factors affecting the communities (Table 21d).  Broad scale clearing and fragmentation are important in 50% of cases.  Within this fragmented landscape, feral animals (84%), changed fire regimes (68%) and weeds (37%) are the most common threatening process within these communities.  Landscape issues such as salinity (16%) and changed hydrology (not including salinity, 26%) are also common.  Pathogens were implicated in 16% of the communities under risk, with Phytophthora only an issue in one case (2%), but see Appendix 1 in this document, which outlines the Phytophthora risk in NAR.

Map 8.  The Threatened Ecological Communities (TECs) within or near the NAR boundary.  The TEC boundaries are buffered. 

Table 19. Threatened Ecological Communities (TECs) and Priority Communities within NAR.  Source: WA Threatened Species & Communities Unit, Department of Conservation & Land Management’s Threatened Ecological Community (TEC) Database Currency: March 2004.

Community identifier
Community name
General Location (IBRA Regions)
Number of occurrences
Status1
Category of Threat and criteria met under WA criteria2
Category under Commonwealth EPBC Act 1999 



Morilla swamp
Perched fresh-water wetlands of the northern Wheatbelt with extensive stands of Eucalyptus camaldulensis
Avon Wheatbelt
X
Endorsed
PD B)


Irwin River Clay Flats
Clay flats assemblages of the Irwin River


Avon Wheatbelt
X
Endorsed
PD A), PD B)


Northern Ironstone
Perth to Gingin Ironstone Association
Swan Coastal Plain
3
Endorsed
CR A) ii), CR B) ii), CR C)
EN

Lesueur-Coomallo Florstic Community D1
Lesueur-Coomallo Floristic Community D1 (Species-rich low heath dominated by Allocasuarina microstachya)


Geraldton Sandplain
1
Endorsed
CR B) i)

CR B) ii)


Greenough River Flats
Acacia rostellifera low forest with scattered Eucalyptus camaldulensis on Greenough Alluvial Flats.
Geraldton Sandplain
3
Endorsed
CR A) i) CR B) i) CR B) ii) CR C)


Bentonite Lakes
Herbaceous plant assemblages on Bentonite Lakes
Avon Wheatbelt
33
Endorsed
EN B) iii)


Coomberdale chert hills
Heath community on chert hills of the Coomberdale Floristic Region
Avon Wheatbelt
8
Endorsed
EN B) ii)


Limestone ridges (SCP 26a)
Melaleuca huegelii - Melaleuca acerosa shrublands on limestone ridges (Gibson et al. 1994 type 26a)


Swan Coastal Plain
33
Endorsed
EN B) iii)


Community identifier
Community name
General Location (IBRA Regions)
Number of occurrences
Status1
Category of Threat and criteria met under WA criteria2
Category under Commonwealth EPBC Act 1999 



Muchea Limestone
Shrublands and woodlands on Muchea Limestone
Swan Coastal Plain
3
Endorsed
EN B) ii)
EN

Lesueuer-Coomallo Floristic Community A1.2 
Lesueur-Coomallo Floristic Community A1.2 (Species-rich heath with emergent Hakea obliqua)


Geraldton Sandplain
1
Endorsed
EN B) ii)


Mound Springs (Three Springs area)


Assemblages of the organic mound springs of the Three Springs area
Avon Wheatbelt
15
Endorsed
EN B) i), EN B) ii)


Inering System
Plant assemblages of the Inering System (Beard 1976a)
Avon Wheatbelt
27
Endorsed
VN A)


Billeranga System
Plant assemblages of the Billeranga System (Beard 1976a)


Avon Wheatbelt
5
Endorsed
VN A), VN B)


Koolanooka System
Plant assemblages of the Koolanooka System (Beard 1976a)


Avon Wheatbelt
2
Endorsed
VN A), VN B)


Moonagin System
Plant assemblages of the Moonagin System (Beard 1976a)
Avon Wheatbelt
9
Endorsed
VN A), VN B)


Thetis-microbialite
Stromatolite community of stratified hypersaline coastal lakes
Geraldton Sandplain
1
Endorsed
VN B)


SCP07
Herb rich saline shrublands in clay pans
Swan Coastal Plain
3
Endorsed
VN B)


Ferricrete
Ferricrete floristic community (Rocky Springs type)
Geraldton Sandplain
2
Endorsed VN

(waiting for ministerial endorsement for EN)
Presently vulnerable VN B), with endorsement will be endangered EN B) i)




SCP15
Forests and woodlands of deep seasonal wetlands of the Swan Coastal Plain
Swan Coastal Plain
1
Endorsed
VN C)


Lesueur-Coomallo  M2
Lesueur-Coomallo Floristic Community M2 (Melaleuca preissiana woodland)
Geraldton Sandplains
3
Not Endorsed (waiting for ministerial endorsement)
Presently P1, endorsement will be Endangered EN B) i)


Moresby Range
Melaleuca megacephala and Hakea pycnoneura thickets of Moresby Range
Geraldton Sandplains
8
Not Endorsed


Priority 1


SCP14
Deeper seasonal wetlands on sandy soils, Swan Coastal Plain
Swan Coastal Plain
1
Not Endorsed 
Priority 2


Gp200-170
Petrophile chrysantha low heath on Lesueur dissected uplands (Gp200-170)
Geraldton Sandplains
5
Not Endorsed 
Priority 2


1 Refers to ministerial endorsement.  Those not endorsed are potential TECs but have not as yet met the criteria for endorsement, they are ranked according to their conservation priority. See WATSCU (2001) for priority definition.

2 PD: Presumed Totally Destroyed; CR: Critically Endangered; EN: Endangered; VN: Vulnerable. See WATSCU (2001) for sub-criteria.

Table 20.   Other ecological communities at risk within NAR.  From the Biodiversity Audit (May and McKenzie, 2003).  Conservation status as reported in May and McKenzie (2003).

Location
IBRA subregion 
Community
Conservation Status1

Possibly in NAR 
AW1
Perched clay wetlands of the Wheatbelt region dominated by Eragrostis australasica and Melaleuca strobophylla across the lake floor
DD

In NAR
AW1
Tall emergent Eucalyptus salmonophloia over Allocasuarina huegeliana tall closed forest over Acacia acuminata mid high isolated trees over Alyxia buxifolia tall sparse shrubland over Pteridium esculentum very tall closed fernland over various sparse forbland. Occurs in a drainage line near the base of a granite inselberg.
P

In NAR
AW2
Wheatbelt Mottlecah (Eucalyptus macrocarpa subsp. macrocarpa) dominated heathland on deep white sands.
-

In NAR
AW2
Banksia prionotes and Xylomelum angustifolium on low level sandplains
-

Just on NAR eastern edge near Wongan Hills, possibly in.
AW2
Red Morrell woodland communities of the western wheatbelt. There appear to be at least three variants; the “normal” on calcareous clays in the valleys, another on dune rises around saline lakes, and a rare variant on massive laterites (Dongolocking and Brookton) (G. Keighery, pers. comm.)
-

Possibly in NAR
AW2
Deep pools and natural braided sections of fresh to brackish rivers of the Avon Botanical District
P

In NAR
GS2
Eucalyptus macrocarpa over Proteaceous sandplain community (M. Fitzgerald pers. comm.)
V

In NAR
GS2
Plant assemblages of the Irwin River Headwater flats (Beard 1976b)
V

In NAR
GS2
Plant assemblages of Hutt Lagoon (G. Keighery pers. comm.)
V

In NAR
GS2
Verticordia dominated low heath on Moresby Range (Beard 1976b, G. Keighery and N. Gibson pers. comm.) 
V

In NAR
GS2
Allocasuarina campestris and Melaleuca uncinata thicket on superficial laterite on Moresby Range (Beard 1976b, G. Keighery and N. Gibson pers. comm.)
V

In NAR
GS2
Acacia rostellifera low forest (Hopkins et al. 1996)
V

In NAR
GS2
Vegetation of Gorges of Murchison River lower reaches. Includes Endangered flora such as Drakaea concolor, Caladenia wanosa, Lechenaultia chlorantha, and Hypocalymma longifolium. Vulnerable flora such as Calytrix harvestiana, Malleostemon sp. Kalbarri, Murchisonia fragrans.
V

In NAR
GS2
Vegetation of the Northampton block - Beard's Hutt System. Vegetation type species rich and appears different, reservation rate extremely low, 3 Critically Endangered, 3 Endangered and 8 Vulnerable flora species occur in the area.
V

In NAR
GS2
Burma Rd Sandplain. Species rich proteaceous sandplains communities containing 3 endangered flora, 7 vulnerable flora.
V

In NAR
GS2
Melaleuca megacephala – Allocasuarina campestris river heath (Lower Chapman River) part of Beard Vegetation Association 359
V

In NAR
GS2
Verticordia low heath (Chapman River Regional Park) part of Beard Vegetation Association 359
V

Possibly in NAR
GS2
Eucalyptus mallee sp. and Acacia scrub with scattered E. loxophleba (Hopkins et al. 1996)
V

In NAR
GS3
Lesueur-Coomallo Floristic Community M2 (Martinick and Associates 1988)
V

In NAR
GS3
Lesueur-Coomallo Floristic Community DFGH (Martinick and Associates 1988)
V

Location
IBRA subregion 
Community
Conservation Status1

In NAR
GS3
Spring communities, Eneabba sandplain (D. Rose pers. comm.)
V

In NAR
GS3
Cave invertebrate communities of the Dongara area (R. Shepherd pers. comm.)
V

In NAR
SWA1
Diatomite Lakes of the Dandaragan Plateau (E. Griffin & M. Freeman pers. comm.)
V

In NAR
SWA1
Plant assemblages of the Wannamal Lake system (R. Shepherd pers. comm.)
V

Possibly in NAR: just on southern boundary near Gingin
SWA2
Banksia ilicifolia woodlands (Community 22, Gibson et al. 1994)
P2

In NAR
SWA2
Acacia shrublands on taller dunes (Community 29b, Gibson et al. 1994)
P3

In NAR
SWA2
Coastal shrublands on shallow sands (Community 29a, Gibson et al. 1994)
P3

In NAR
SWA2
Northern Swan Coastal Plain Banksia attenuata - Banksia menziesii woodlands (Community 23b, Gibson et al. 1994)
P3

Possibly in NAR
SWA2
Low lying Banksia attenuata woodlands or shrublands (Community 21c, Gibson et al. 1994)
P3

In NAR
YL1
Tallering Peak vegetation complexes. Ironstone range. Threatened by mining (E.P. Branch).
V

In NAR
YL1
Invertebrate assemblages of Granite pools
V

In NAR (also coastal community near Dongarra)
YL1
Lignum dominated plant assemblages of swamps of the Midwest e.g. at Thundelarra, Barnong Stations and Muggon (K. Tinley pers. comm.).
V

Possibly in NAR, centroid (Mt. Gibson)<15km from the Eastern edge of NAR.
YL1
Mt Gibson vegetation complex (G. Keighery and N. Gibson pers. comm.; Beard map).
V

Possibly in NAR
YL1
Plant assemblages dominated by Acacia grasbyi (miniritchie). Very widespread but only regenerates where no grazing (domestic or feral including rabbits) e.g. regeneration at Yuin mine reserve (J. Stretch pers. comm.). 
V

Possibly in NAR
YL1
Sago Bush on narrow drainage lines of Tindelarra Land System. Narrow bands of alluvial soils that are degraded (J. Stretch pers. comm.).
V

Possibly in NAR, centroid (Mt. Singleton) <20 kms from eastern edge of NAR.
YL1
Mt Singleton vegetation complex, Ninghan Station (A. Chant pers. comm.).


Table 21.  Summary statistics of trend, condition, data reliability and threatening processes for communities at risk within NAR (see Table 20).  From the Biodiversity Audit (May and McKenzie, 2003); (a) Trend information; (b) Condition Class; (c) Data Reliability; (d) Threatening Processes.  Those bold in the final table are totals for each of the threatening process categories.

 (a)

Trend category
Number of records
Percentage of other communities at risk in this ranking

Status/condition rapidly declining eg < 10 year time frame
4
11

Status/condition declining
20
53

Status /condition static 
12
32

Status /condition improving
0
0

Unknown
2
5

(b)

Condition category
Number of records
Percentage of other communities in this ranking

Degraded (Recovery unlikely in the medium term)
4
11

Fair (recovery requires significant management intervention)
18
47

Good (Recovery would occur in the short term with minimum intervention)1
15
40

Near pristine
1
3

One community (Mt Gibson vegetation complex in the Yalgoo IBRA subregion) ranked as ii-iii (ie fair to good) has been added to fair. 

(c)

Information description category
Number of records
Percentage of other communities at risk in this ranking

Anecdotal
5
13

Qualitative
15
40

Quantitative and qualitative
11
29

Quantitative
7
18

(d) 1
Description of threatening process
Number of records
Percentage of other communities at risk with threatening process operative

Broad scale vegetation clearing
3
8

Increasing fragmentation, loss of remnants and lack of recruitment
16
42

Grazing pressure
22
58

Feral animals (unspecified) 
3
8

Feral animals (rabbits)
13
34

Feral animals (goats)
1
3

Feral animals (goats, pigs)
1
3

Feral animals (goats, rabbits)
11
29

Feral animals (goats, pigs, rabbits)
2
5

Feral animals (rabbits and cats)
1
3

Feral animals Total
32
84

Exotic weeds (unspecified) 
5
13

Exotic weeds (box thorn, Patterson’s curse, grasses) 
1
3

Exotic weeds (grasses)
2
5

Exotic weeds (grasses, Watsonia, bridle creeper)
2
5

Exotic weeds (Patterson’s curse, grasses)
1
3

Exotic weeds (saffron thistle, wild oats, lupins)
3
8

Exotic weeds Total
14
37

Changed fire regimes
26
68

Pathogens (unspecified) 
5
13

Pathogens (Phytophthora)
1
3

Pathogens Total
6
16

Changed hydrology- Salinity 
6
16

Changed hydrology not salinity
6
16

Changed hydrology not salinity (increased flow affecting riparian vegetation)
1
3

Changed hydrology not salinity (increased siltation due to grazing)
1
3

Changed hydrology not salinity (increased water table)
1
3

Changed hydrology not salinity (increased flow)
1
3

Changed hydrology not salinity Total
10
26

Pollution
2
5

Other Threatening Process-human access on horses and mountain and trail bikes
1
3

Other Threatening Process-mining
2
5

Other Threatening Process-ecosystem is not currently represented in reserve system
1
3

Other Threatening Process-siltation
1
3

Other Threatening Process-urban encroachment human access on horses and mountain and proposed road works
1
3

Other Threatening Process- Total
6
16

1All ecosystems at risk had more than one Threatening Process operating; the numbers here represent the number of occurrences of that Threatening Process within the Audit for those ecosystems within NAR.

2.2.5. Wetlands, Rivers and Riparian Systems 

Outside the wetlands identified in the Biodiversity Audit and the CALM NRM CD, little is known of the location and distribution of wetlands within NAR.  Some existing wetland databases are either not in the region (for instance the Geomorphic Wetlands database, as maintained by the Waters and Rivers Commission is only south of Gingin) or are outdated (for instance, the wetland mapping commissioned by the DEP in 1996).  However, a collation of the Western Australian wetland datasets will start mid-2004 (pers. comm. Michael Coote, CALM). 

Biodiversity Audit of Wetlands of significance

There are eight wetlands of national significance (Table 22) and six of IBRA subregional significance in NAR (Table 23).  There are no Ramsar sites within NAR.

The majority (57%) of the identified important wetlands are declining, 29% are static and the status of two of them (14%) is unknown (Table 24a). Forty-three percent of the wetlands in NAR are in good condition (none are pristine) but 43% (6) require significant management intervention, 14% (2) are degraded and unlikely to recovery in the medium term (Table 24b).  Most of the wetlands (64%) have quantitative and qualitative information about their condition and trend, but 14% have only anecdotal information (Table 24c). 

Fifty percent of the wetlands are threatened by salinity and 86% by changes in hydrology other than salinity.  Feral animals and exotic weeds threaten 71% of wetlands and grazing 64% (Table 24d).

Riparian Zone Vegetation 

There are 16 riparian systems identified in the Biodiversity Audit (Table 25).  In the two Avon IBRA subregions, all river systems are included.  Some rivers were found in more than one IBRA subregion within NAR (for instance the Murchison River is found in YL1 and MUR2).

All of the riparian zone vegetation within NAR are declining (94%) or rapidly declining (6%) (Table 26a).  Most of the riparian zone vegetation is degraded (56%) or fair (31%), (Table 26b).  However, these data are largely qualitative (81% of cases), see Table 26c.

Almost all (94%) of the riparian zone vegetation is threatened by grazing, feral animals and exotic weeds, with salinity being a concern in 81% of cases.  Vegetation clearing and pollution are threats in 56% of cases (Table 26d).

Beard and Hopkins Wetland Types

There are 21 Beard and Hopkins wetland vegetation types (Hopkins et al, in press) in NAR (Table 27). These are wetland specific types only; other vegetation associations may include wetlands as part of their mosaic.  There is no way of being able to derive this from the current data set.

Other work done

Under the Salinity Action Plan (SAP) 194 wetlands were surveyed in the WA wheatbelt and from these data 16 different types of wetland were derived based on their biological assemblages (wetland-associated plants, aquatic invertebrates and waterbird species; see Halse et al., in press).  Fifty-four of these sites were in NAR.  Of the 16 derived wetland types for the entire wheatbelt, NAR has 12 of them (SAP groups 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 15, 16).  While the biotic assemblages defined these types they relate to salinity (primary and secondary), levels of disturbance, latitudinal gradient, river flow direction (endoreic or exoreic), levels of permanence and other substrate and vegetation parameters.  These data are presented spatially in Attachment 4 on the CD and may need to be considered in a regional biodiversity conservation plan.

Table 22. Wetlands of national significance within NAR.  From the Biodiversity Audit (May and McKenzie, 2003).  Elaboration of the descriptions can be found in Environment Australia (2001).

Sub-IBRA Region
Name
Description

GS2
Hutt Lagoon System 
Seasonal/intermittent saline lakes, freshwater lakes >8ha, and freshwater ponds. Saline marshes, floodplain lakes.

GS2
Murchison River (Lower Reaches)
Estuarine waters, permanent river, seasonal and irregular rivers and streams

GS3
Lake - Logue Indoon System 
Seasonal/intermittent freshwater lakes >8ha and freshwater ponds and marshes. Floodplain lakes, Seasonal and irregular rivers and streams, Permanent saline/brackish lakes.

SWA1
Wannamal Lake System 
Permanent saline/brackish lakes, shrub swamps, seasonal/intermittent freshwater lakes >8ha, floodplain lakes

SWA2
Chandala Swamp 
Freshwater swamp forest.

SWA2
Guraga Lake 
Permanent saline/brackish lakes and seasonal saline marshes

SWA2
Karakin Lakes 
Permanent saline/brackish marshes

SWA2
Lake Thetis
Permanent saline/brackish lake

Table 23. Wetlands of subregional significance within NAR.  From the Biodiversity Audit (May and McKenzie, 2003).
Sub-IBRA Region
Name
Description
Special values

GS2
Greenough River pools
Seasonal and irregular rivers and streams
Supports many plant and animal taxa including migratory species

GS2
Freshwater springs in Northampton area
Freshwater springs
Contains rare or threatened species/ecosystems

AW1
Buntine to Marchagee Braided Saline Drainage Line
Seasonal/intermittent saline lakes(Covers the northern gypsophilous communities of these drainage systems).
Identified under State list as important

SWA2
Moore River/Gingin Brook
?
?

YL1
Lake Moore
Seasonal/intermittent saline lakes
Significant for maintenance of ecological processes at the subregional scale

YL1
Lake Monger
Seasonal/intermittent saline lakes
Significant for maintenance of ecological processes at the subregional scale

Table 24.  Summary statistics of trend, condition, data reliability and threatening processes information of NAR wetlands (National and regionally significant wetlands combined), see Table 22 and Table 23.  From the Biodiversity Audit (May and McKenzie, 2003) (a) Trend information; (b) Condition; (c) Data Reliability; (d) Threatening Processes.

(a)

Trend Category
Number of Wetlands
Percent of Wetlands

Status/condition rapidly declining
2
14

Status/condition declining
6
43

Status/condition static
4
29

Status/condition improving
0
0

Unknown
2
14

(b)

Condition Category
Number
Percent of Wetlands

Degraded (recovery unlikely in the medium term)
2
14

Fair (recovery requires significant management intervention
6
43

Good (recovery would occur in short term with minimum intervention)
6
43

Pristine
0
0

(c)

Reliability Category
Number 
Percent of Wetlands

Anecdotal
2
14

Qualitative
3
21

Quantitative and qualitative
9
64

Quantitative
0
0

(d)

Threatening Process Category
Number
Percent of Wetlands

Broad scale vegetation clearing
2
14

Increasing fragmentation, loss of remnants and lack of recruitment
1
7

Grazing pressure
9
64

Changed hydrology- Salinity 
7
50

Feral animals 
5
71

Exotic weeds 
5
71

Pathogens
1
7

Changed hydrology not salinity
12
86

Pollution
2
14

Other Threatening Process
6
43

Table 25. Riparian vegetation systems of NAR listed in the Biodiversity Audit (McKenzie and May, 2003).  Note for IBRA subregions AW1 and AW2 all rivers are listed and that the Buller River is divided into cleared and uncleared sections.

IBRA sub-region
River name

GS2
Greenough River

GS2
Chapman River

GS2
Irwin River

GS2
Lower Murchison River

GS2
Bowes River

GS2
Buller River(cleared areas)

GS2
Buller River(uncleared areas)

GS2
Lower Hutt River

GS3
Irwin River

AW1
All fringing vegetation of riparian zones

AW2
All fringing vegetation of riparian zones

JF1
Moore River

SWA1
Moore River

YL1
Murchison River

YL1
Greenough River

MUR2
Murchison River

Table 26. Summary statistics of trend, condition, data reliability and threatening processes of riparian systems within NAR (see Table 25).  From the Biodiversity Audit (May and McKenzie, 2003). One river system (the Buller River in GS2) was separated into cleared and uncleared sections. (a) Trend information; (b) Condition Class; (c) Data Reliability; (d) Threatening Processes.

(a)

Trend Category
Number of Riparian Zones
Percent of Riparian Zones

Status/condition rapidly declining
1
6

Status/condition declining
15
94

Status/condition static
0
0

Status/condition improving
0
0

Unknown
0
0

(b)

Condition Category
Number of Riparian Zones 
Percent of Riparian Zones

Degraded (recovery unlikely in the medium term)
9
56

Fair (recovery requires significant management intervention
5
31

Good (recovery would occur in short term with minimum intervention)
2
13

Pristine
0
0

(c)

Reliability of Data Category
Number of Riparian Zones
Percent of Riparian Zones

Anecdotal
0
0

Qualitative
13
81

Quantitative and qualitative
3
19

Quantitative
0
0

(d)

Threatening Process Category
Number of Riparian Zones
Percent of Riparian Zones

Broad scale vegetation clearing
9
56

Increasing fragmentation, loss of remnants and lack of recruitment
8
50

Firewood Collection
4
25

Grazing pressure
15
94

Feral animals 
15
94

Exotic weeds 
15
94

Changed fire regimes 
1
6

Pathogens
2
13

Changed hydrology- Salinity 
13
81

Changed hydrology not salinity ie altered flow regimes
12
75

Pollution 
9
56

Other threatening processes
6
38

Table 27.  Beard and Hopkins wetland vegetation associations in the NAR region. 
Beards Code
Description

125
Bare areas; salt lakes

126
Bare areas; freshwater lakes

325
Succulent steppe; saltbush & samphire

393
Shrublands; Melaleuca thyoides thicket with scattered Casuarina obesa

412
Succulent steppe with scrub; teatree (Melaleuca thyioides) over samphire

619
Medium woodland; river gum (Eucalyptus camaldulensis)

631
Succulent steppe with woodland and thicket; York gum over Melaleuca thyoides & samphire

676
Succulent steppe; samphire

683
Succulent steppe with open scrub; scattered Acacia sclerosperma & snakewood over samphire

748
Shrublands; Melaleuca thyoides thicket with scattered river gum

988
Succulent steppe with thicket; Melaleuca thyoides over samphire

1009
Medium woodland; marri & river gum

1018
Mosaic: Medium forest; jarrah-marri / Low woodland; banksia / Low forest; teatree / Low woodland; Casuarina obesa

1022
Succulent steppe with woodland; Casuarina obesa & samphire

1028
Medium woodland; river gum

1037
Medium woodland; York gum & river gum (incl e6,18Mr)

1040
Medium woodland; York gum & Casuarina obesa

1042
Succulent steppe with low woodland; sheoak over samphire

1046
Succulent steppe with woodland; york gum & samphire

1062
Succulent steppe with open woodland & thicket; york gum over Melaleuca thymiodes & samphire

1198
Mosaic: Succulent steppe with thicket; Melaleuca thymiodes over samphire / Shrublands; bowgada open scrub

2.2.6. Fauna

Lists of extant and extinct fauna for the NAR region can be found in Attachment 5 on the attached CD.  The 6 current fauna recovery plans active in NAR can be found in Attachment 3.

The region is rich containing both arid adapted and southern faunas.  The NAR region has considerable vertebrate biological diversity, with 258 bird species (including coastal and pelagic species), 23 species of frogs, 166 species of reptiles (including marine species) and 56 native mammals.  There are also 10 introduced species consisting of three carnivores, five herbivores, and two rodents. Nineteen species are considered locally extinct within the sub-IBRA regions intersecting NAR.

Among the native fauna, there are 25 Threatened, 39 Priority and four Specially Protected species in NAR and offshore of NAR (Table 28 and Table 29).  Of the threatened species, two are Critically Endangered, seven are Endangered and 16 Vulnerable.  Eleven of the threatened and priority species are marine species.

Of the threatened fauna, 58% are considered to be declining or rapidly declining with the trend of 11% unknown (Table 30a).  In almost 30% of cases, recovery is unlikely in the short term, and 51% of cases require significant management intervention (Table 30b).

In 44% of cases, the information on fauna and their threats was qualitative only (Table 30c).  Feral animals, fragmentation, grazing pressure and clearing were the commonly reported threats to these species (Table 30d).

Table 28. Threatened, Priority and Specially Protected vertebrate fauna within NAR, a 20 kilometre buffer around NAR and offshore of NAR.  Declared threatened fauna categories: CR = Critically Endangered, EN= Endangered, VU= Vulnerable. Data source: Threatened and Priority Fauna Database CALM Wildlife Conservation Section (Current at 2/4/04) and the Biodiversity Audit (McKenzie and May, 2003). 

Group
Species
Common Name
Ranking

Mammals
Parantechinus apicalis
Dibbler
EN


Dasyurus geoffroii
Chuditch
VU


Eubalaena australis 3
Southern Right Whale
VU


Megaptera novaeangliae 3
Humpback Whale
VU


Sminthopsis griseoventer boullangerensis
Boullanger Island Dunnart
VU


Petrogale lateralis lateralis2
Black-flanked Rock Wallaby
VU


Phascogale tapoatafa tapoatafa
Southern Brush-tailed Phascogale
P3


Isoodon obesulus fusciventer
Quenda
P4


Macropus eugenii derbianus
Tammar Wallaby
P4


Macropus irma
Western Brush Wallaby
P4


Physeter macrocephalus 3
Sperm Whale
P4


Neophoca cinerea3
Australian Sea-lion
S

Birds
Pezoporus occidentalis
Night Parrot
CR


Calyptorhynchus latirostris
Carnaby's Black-Cockatoo
EN


Macronectes giganteus 3
Southern Giant Petrel
EN


Anous tenuirostris melanops
Lesser Noddy
VU


Acanthiza iredalei iredalei 2
Slender-billed Thornbill
VU


Botaurus poiciloptilus
Australasian Bittern
VU


Leipoa ocellata
Malleefowl
VU


Turnix varia scintillans
Abrolhos Painted Button-quail
VU


Ninox connivens connivens
Barking Owl (southwest pop)
P2


Ixobrychus flavicollis2
Black Bittern
P2


Platycercus icterotis xanthogenys2
Western Rosella
P2


Tyto novaehollandiae novaehollandiae
Masked Owl (SW ssp)1
P3


Ardeotis australis
Australian Bustard
P4


Burhinus grallarius
Bush Stonecurlew
P4

Group
Species
Common Name
Ranking

Birds (cont.)
Calamanthus campestris montanellus
Rufous Fieldwren (western wheatbelt)
P4


Charadrius rubricollis
Hooded Plover
P4


Falco hypoleucos
Grey Falcon
P4


Oreoica gutteralis gutteralis
Crested Bellbird (southern)
P4


Phaps elegans (Abrolhos pop)
Brush Bronzewing (Abrolhos pop)
P4


Pomatostomus superciliosus ashbyi
White-browed Babbler (western wheatbelt)
P4


Cacatua leadbeateri
Major Mitchell's Cockatoo
S


Falco peregrinus
Peregrine Falcon
S

Reptiles
Caretta caretta 2, 3
Loggerhead Turtle
EN


Chelonia mydas 2, 3
Green sea Turtle
EN


Dermochelys coriacea 2, 3
Leathery Turtle 
EN


Ctenotus lancelini
Lancelin Island Skink
VU


Dermochelys coriacea3
Leathery Turtle (Luth)
VU


Egernia stokesii badia
Western Spiny-tailed Skink
VU


Simoselaps calonotus2
Western Black-striped Snake
VU


Cyclodomorphus branchialis
Cyclodomorphus branchialis
P2


Egernia pulchra longicauda
Jurien Bay Skink
P2


Lerista axillaris
Lerista axillaris
P2


Lerista humphriesi
Lerista humphriesi
P3


Lerista yuna
Lerista yuna
P3


Pletholax gracilis edelensis
Pletholax gracilis edelensis
P3


Egernia stokesii stokesii
Houtman Abrolhos Spiny-tailed Skink
P4


Morelia spilota imbricata
Carpet Python
S

Fish
Carcharodon carcharias 3
Great White Shark
VU


Hypseleotris aurea
Golden Gudgeon
P2


Galaxiella munda
Western Mud Minnow
P4

1 Those species found within 20km of the NAR boundary; 2 Species added after examination of the Biodiversity Audit; 3 Marine fauna

Table 29. Threatened, Priority and Specially Protected invertebrate fauna, within NAR, a 20 kilometre buffer around NAR and offshore of NAR.  Data source: Threatened and Priority Fauna Database CALM Wildlife Conservation Section (Current at 2/4/04) and the Biodiversity Audit (McKenzie and May, 2003). Declared threatened fauna categories: CR = Critically Endangered, EN= Endangered, VU= Vulnerable. Data source: Threatened and Priority Fauna Database CALM Wildlife Conservation Section.  Current at 2/4/04.

Group
Species
Common Name
Ranking

Arachnida
Teyl sp (BY Main 1953/2683, 1984/13)
Minnivale Trapdoor Spider
CR


Aganippe castellum
Tree Stem Trapdoor Spider
EN


Idiosoma nigrum
Shield-backed Trapdoor Spider
VU


Arbanitis inornatus
Arbanitis inornatus1
P1

Crustacea
Daphnia jollyi
Daphnia jollyi
P1


Parartemia contracta
Parartemia contracta
P1

Gastropoda
Bothriembryon perobesus2
Bothriembryon perobesus
P1

Insecta
Austromerope poultoni
Austromerope poultoni
P1


Pachysaga strobila
Pachysaga strobila
P1


Psacadonotus seriatus
Psacadonotus seriatus
P1


Phasmodes jeeba
Phasmodes jeeba
P2


Austrosaga spinifer
Austrosaga spinifer
P3


Hemisaga vepreculae
Hemisaga vepreculae
P3


Hyaleus globuliferus
Hyaleus globuliferus
P3


Leioproctus contrarius
Leioproctus contrarius
P3


Throscodectes xederoides
Mogumber Bush Cricket
P3

1 Those species found within 20km of the NAR boundary.
2 Assumed that Bothriembryon bradshawi is synonymous with Bothriembryon perobesus.
Table 30. Summary statistics of trend, condition, data reliability and threatening processes of the threatened fauna from within NAR.  From the Biodiversity Audit (May and McKenzie, 2003); (a) Trend information; (b) Condition Class; (c) Data Reliability; (d) Threatening Processes. Many species occurred in more than one IBRA sub-region, and there was regional variation on all of the parameters below. To capture this information each of the categories were totalled and percentages derived from the total number of occurrences of each of these parameters, not from each of the species. 

(a)

Trend
Total Number
Percentage

Extinct1
2
6

Rapidly declining
3
9

Declining
17
49

Static
7
20

Improving
2
6

Unknown
4
11

1These extinctions subregional (Swan Coastal Plain 1): the Black Bittern (Ixobrychus flavicollis) and Barking Owl (Ninox connivens connivens) are regionally extinct from IBRA subregion, but see list of extinct species on the attached CD.

(b)
Condition
Total Number
Percentage

Recovery unlikely in the short term
11
30

Recovery requires significant management intervention
19
51

Recovery would occur in the short term with minimum intervention
5
14

Unknown
2
5

(c)
Reliability
Total Number
Percentage

Anecdotal
0
0

Qualitative
16
44

Quantitative
19
53

Qualitative and Quantitative
1
3

(d)

Threatening Processes
Total Number
Percentage

Vegetation clearing
16
14

Habitat fragmentation
18
15

Firewood Collection
5
4

Grazing pressure
17
15

Feral animals
25
21

Exotic weeds
3
3

Changed fire regimes
12
10

Pathogens
1
1

Changed hydrology (Salinity)
3
3

Changed Hydrology other than salinity
4
3

Pollution
3
3

Other 
9
8

Unknown
1
1

3. Remnant Vegetation Mapping and Condition Assessment of the Northern Agricultural Region

3.1.  Introduction

This section reports on the methods and summaries the results of the field component of this project.  The database of remnant vegetation condition and mapping is in preparation at the time of publishing.

3.2. Methods

Preparation and Planning

3.2.1. Site selection

NAR covers an area of 79,000 km2 and contains approximately 65,000 patches of remnant vegetation.  The vegetation in most of NAR has been digitised in a GIS database, the DAWA State Vegetation Extent Database (2001).  Each patch of remnant vegetation is given a unique identification number, the Vegetation Remnant Identification Number (VRIN).  Several approaches were taken to reduce this large area to a manageable number of patches for study.  Firstly, sub-regions within NAR were excluded if they already had considerable vegetation surveys conducted.  These were the Yarra Yarra (see work done by Orsini, 1996; Regeneration Technology, 2002) and West Midland sub regions (see Griffin, 1994; Langley and Hopkins, unpub.). 

Secondly, target landscapes was used.  Target Landscapes are a concept developed for the Western Australian wheatbelt that utilises landscape scale attributes of area, type, condition and interconnectivity of remnant vegetation to spatially delineate areas of high remnant vegetation extent (see Beecham, 2003 for elaboration). These target landscapes were further subdivided into 3 tiers relating to their level of biodiversity importance and level of threat from salinity (Wallace et al, 2003).  We prioritised for remnant vegetation in Tier 1 target landscapes, those of high biodiversity importance and high salinity risk.  Within these target landscapes, we focused on properties and reserves with large patches of remnant vegetation.  

Thirdly, we examined the range of Beard and Hopkins vegetation types across the region, and those vegetation types with limited distribution and/or little vegetation remaining.  

Owners of properties that conformed to the above criteria were contacted for permission to examine the vegetation on their property.  We only sampled those properties to which we had access.

Fieldwork was conducted from late September to early December 2003.

3.2.2. Preliminary Mapping 

Where available, 1:25,000 aerial photographs obtained from the Department of Land Administration of the accessible properties were used to map different vegetation units.  Vegetation units, in this study, are defined as vegetation communities with a uniform structure and species composition. Print outs of the digitised remnant vegetation from the DAWA State Vegetation Extent dataset (2001) were used in areas where aerial photographs were not available (ie north of Morawa).  

Different vegetation units were initially mapped on the aerial photographs from perceived differences in colour and texture. On the ground, we used a general principle that variations in cover, strata and vegetation assemblage define different vegetation units.  Such a simple approach is difficult to maintain as:

· There is often areas of transition between abutting associations, 

· Within any vegetation community, small changes in substrate or disturbance history can make substainial differences in the plant community 

· In many cases it was difficult to discern whether a change in cover, strata or vegetation assemblage was due to past disturbances.


We addressed these issues by:

· Sampling within an homogenous area, avoiding margins or ecotones;

· Not mapping small changes in substrate (for instance, gullies and small rock piles) within a vegetation unit; and

· All areas were assumed to have had a similar history, but disturbances were noted on the data sheet. 

The vegetation associations derived from preliminary mapping, using aerial photographs, were ground truthed to determine if they did indeed reflect separate vegetation units. 

3.2.3. Data collection
We used two types of assessment; a qualitative assessment and a more detailed quantitative assessment.  Qualitative assessments were performed in remnant vegetation patches of small size, poor condition or as a preliminary assessment of regional vegetation.

A precis of the methods relevant to later discussion is given below and are fully described in Langley et al. (2003).  The data sheet used during this program can be found in Appendix 2. 
3.2.4. Site Description

A suite of variables described each site: 

· edaphic (soil, colour and texture as per McDonald et al., 1990); 

· landform, topographic position, slope and aspect; 

· substrate (visual estimates of percentage cover of rock and rock size and type; percentage cover of leaf litter and leaf litter depth; percentage bare ground) data; 

· drainage– the ability of the site to drain after rain.  Where possible we used a selection of 3 categories: well, moderate or poor.  We also recorded if the site retained water beyond the winter-wet season.

Table 31. Vegetation condition scale used in the NACC vegetation survey as defined by Trudgen (1991).

Scale
Condition 
Definition

1
Pristine
Pristine or nearly so, no obvious signs of disturbance

2
Excellent
Vegetation structure intact, disturbance affecting individual species and weeds are non-aggressive species.  For example damage to trees caused by fire, the presence of non-aggressive weeds and occasional vehicle track

3
Very Good
Vegetation structure altered obvious sign of disturbance.

For example, disturbance to vegetation structure caused by repeated fires, the presence of some more aggressive weeds, dieback, logging and grazing.

4
Good
Vegetation structure significantly altered by very obvious signs of multiple disturbances.

Retains basic vegetation structure or ability to regenerate to it.

For example, disturbance to vegetation structure caused by very frequent fires, the presence of some very aggressive weeds at high density, partial clearing, dieback and grazing.

5
Degraded
Basic vegetation structure severely impacted by disturbance.  Scope for regeneration but not to a state approaching good condition without intensive management.

For example, disturbance to vegetation structure caused by very frequent fires, the presence of some very aggressive weeds at high density, partial clearing, dieback and grazing.

6
Completely Degraded
The structure of the vegetation is no longer intact and the area is completely or almost completely without native species.  These areas are often described as ‘parkland cleared’ with the flora composed of weed or crop species with isolated native trees or shrubs.

Cover estimates for leaf litter and rock were in five categories: category 1, 0-2% cover; category 2, 2-10% cover; category 3,10-30% cover; category 4, 30-70% cover; category 5, 70-100% cover.

Included in this description was a vegetation condition scaled from pristine to completely degraded (Table 31), disturbance type and fencing status.  

For each remnant patch, the status of fencing was recorded in three categories: 

· Entire patch fenced = The patch occurs within a single property and is fenced

· No = no fence recorded at this stage (possible in some cases that the patch may be fenced on other properties, if it occurs on more than 1 property)

· Partially Fenced = at least some of the patch fenced within a property, or at least fenced on a single property but unknown, or not fenced, elsewhere


A GPS reading and a photograph were taken at each quantitative assessment site. 

3.2.5. Vegetation Assessment

Vegetation assessment followed the National Vegetation Information System (NVIS) Level V (ESCAVI 2003).  At this level, we recorded the 3 traditional strata, upper, middle and ground, and the mean height and cover.  In some instances where there was very distinct other strata these also were recorded.  For each stratum present, we recorded up to 3 dominant species (dominance is defined by biomass) and their growth form (see Table 32) and order of dominance.  For each species a specimen was taken for vouchering at the state herbarium. 

Table 32. Growth form used in the NACC survey of remnant vegetation modified from NVIS (ESCAVI, 2003).
Growth Form Code

Definition

T
Tree
Woody plants, more than 2m tall with a single stem or branches well above the base.

M
Tree mallee
Woody perennial plant usually of the genus Eucalyptus. Multi-stemmed with fewer than 5 trunks of which at least 3 exceed 100mm at breast height (1.3m). Usually 8m or more.

S
Shrub
Woody plants multi-stemmed at the base (or within 200mm from ground level) or if single stemmed, less than 2m.

Y
Mallee shrub
Commonly less than 8m tall, usually with 5 or more trunks, of which at least three of the largest do not exceed 100mm at breast height (1.3m).

Z
Heath shrub
Shrub usually less than 2m, with sclerophyllous leaves having high fibre:protein ratios and with an area of nanophyll or smaller (less than 225 sq. m.). Often a member of one the following families: Epacridaceae, Myrtaceae, Fabaceae and Proteaceae. Commonly occur on nutrient-poor substrates.

C
Chenopod shrub
Single or multi-stemmed, semi-succulent shrub of the family Chenopodiaceae exhibiting drought and salt tolerance.

U
Samphire shrub
Genera (of Tribe Salicornioideae, viz: Halosarcia, Pachycornia, Sarcocornia, Sclerostegia, Tecticornia and Tegicornia) with articulate branches, fleshy stems and reduced flowers within the Chenopodiaceae family, succulent chenopods (Wilson 1980). Also the genus Sueda.

G
Tussock grass
Forms discrete but open tussocks usually with distinct individual shoots, or if not, then forming a hummock. These are the common agricultural grasses.

H
Hummock grass
Coarse xeromorphic grass with a mound-like form often dead in the middle; genera are Triodia and Plectrachne.

W
Other grass
Member of the family Poaceae, but having neither a distinctive tussock nor hummock appearance.

V
Sedge
Herbaceous, usually perennial erect plant generally with a tufted habit and of the families Cyperaceae (true sedges) or Restionaceae (node sedges).

R
Rush
Herbaceous, usually perennial erect monocot that is neither a grass nor a sedge. For the purposes of NVIS, rushes include the monocotyledon families Juncaceae, Typhaceae, Liliaceae, Iridaceae, Xyridaceae and the genus Lomandra. I.e. "graminoid" or grass-like genera.

F
Forb
Herbaceous or slightly woody, annual or sometimes perennial plant. (Usually a dicotyledon.).

D
Tree fern
Characterised by large and usually branched leaves (fronds), arborescent and terrestrial; spores in sporangia on the leaves.

E
Fern
Ferns and fern allies. Characterised by large and usually branched leaves (fronds), herbaceous and terrestrial to aquatic; spores in sporangia on the leaves.

B
Bryophyte
bryophyte - Mosses and Liverworts. Mosses are small plants usually with a slender leaf-bearing stem with no true vascular tissue. Liverworts are often moss-like in appearance or consisting of a flat, ribbon-like green thallus.

N
Lichen
Composite plant consisting of a fungus living symbiotically with algae: without true roots, stems or leaves.

K
Epiphyte
Epiphytes, mistletoes and parasites. Plant with roots attached to the aerial portions of other plants. Often could also be another growth form, such as fern or forb.

L
Vine
Climbing, twining, winding or sprawling plants usually with a woody stem.

P
Palm
Palms and other arborescent monocotyledons. Members of the Arecaceae or the genus Pandanus. (Pandanus is often multi-stemmed).

X
Grass tree
Australian grass trees. Members of the Xanthorroeaceae.

A
Cycad
cycad - Members of the families Cycadaceae and Zamiaceae

J
Seagrass
Flowering angiosperms forming sparse to dense mats of material at the subtidal and down to 30m below MSL. Occasionally exposed.

Q
Aquatic
Plant growing in an inland waterway or wetland with the majority of its biomass under water for most of the year. Fresh, saline or brackish water.

O
Lower plant
Alga, fungus.

unknown
Unknown
unknown

*most Restionaceae in WA should be placed in Sedge growth form.

The 3 main strata are recognised as: 

· U Tallest stratum.  For forests and woodlands this is the dominant stratum.  The upper stratum can also include a continuum (ie. no distinct or discernible layering in the vegetation). 
· M Mid stratum. This layer generally consists of low trees, shrubs, epiphytes (tall forbs) (if only one mid layer occurs it is coded M1, if two layers, M1 & M2, and so on).

· G Lower stratum (ground).  This layer consists mainly of grasses, forbs, sedges, rushes, epiphytes (( very low shrubs)

In addition to the three strata, the presence of emergent species was also recorded.  An emergent in a woodland, forest or shrubland are trees that project above the defined tallest stratum and comprise up to 5% of the total cover (Walker and Hopkins, 1990).   

3.2.6. Summary for each stratum

For each stratum present, mean height and dominant growth form were recorded (Table 32).  For upper and mid strata, cover was calculated using the Crown Separation Ratio (Walker and Hopkins, 1990) along a 50 m transect or until 20 measurements were obtained.  For the ground strata, cover was calculated using the line intercept method along a 30m transect.  When a qualitative assessment was undertaken, cover was estimated and categorised as in Section 3.1.4.

3.3. Results

3.3.1. Number of target landscapes, properties and sites

A total of 6 Target Landscapes and 2 targeted vegetation associations were assessed in the survey.  Remnant vegetation was assessed on a total of 55 properties (Table 33).  The number of properties was based upon Property identification numbers, not on the number of owners (as there were some farmers who owned several properties).  Forty-one properties were privately owned and 14 were government owned and managed (mainly by CALM).

We conducted a total of 137 quantitative and 267 qualitative assessments.  The locations of these assessments are shown in Map 9.  Twenty Beard and Hopkins (Hopkins et al. in press) vegetation associations were surveyed in the region (Table 34) 13 of which are restricted to NAR(Table 34).

Table 33.  Target landscapes and the number of properties visited and assessed in the remnant vegetation mapping and condition assessment survey.
Target Landscape or Vegetation Association
Number of Assessed Properties

TL23
16

TL27
2

Veg351
6

Veg353
3

TL38
3

TL47
7

TL86
12

TL87
6

Total
55

3.3.2. Vegetation Assessments

In this project, we assessed 264 patches of remnant vegetation.  Only 228 patches had a vegetation remnant identification number, the remaining had not been digitised in the DAWA State Vegetation Extent dataset (2001). 

Naturally, some remnant vegetation patches extended over several properties. Sixty-five patches occurred on two or more properties, with only 16 of these assessed on more than one property.  One hundred and eighty-nine patches were restricted to a single property while the extent of ten remnant patches was unknown.

Map 9.  The location of the remnant vegetation survey sites in the Northern Agricultural Region. 

Table 34. Vegetation associations surveyed in this project, the current extent remaining in WA is also shown. Those associations shaded in grey are restricted to NAR (adapted from Section 2).
Vegetation Association
Description
Remaining extent in WA

35
Shrublands; jam scrub with scattered York gum
10.59

36
Shrublands; thicket, acacia-casuarina alliance
41.70

351
Shrublands; mallee & acacia scrub with scattered York gum & red mallee
4.10

353
Shrublands; mallee & acacia scrub with scattered York gum
4.48

354
Shrublands; jam and Acacia rostellifera (+ hakea) scrub with scattered York gum
5.75

359
Shrublands; acacia & banksia scrub
18.69

371
Low forest; Acacia rostellifera
10.19

372
Mosaic: Shrublands; scrub-heath on deep sandy flats / Shrublands; thicket, acacia-casuarina alliance
32.79

380
Shrublands; scrub-heath on sandplain
52.64

385
Shrublands; bowgada & jam scrub with scattered York gum
60.23

405
Shrublands; Acacia sclerosperma, bowgada & jam scrub
95.15

406
Shrublands; acacia, casuarina, Eucalyptus eudesmioides, Banksia ashbyi & other mixed species thicket
76.9

408
Shrublands; scrub-heath on coastal association, yellow sandplain
40.43

440
Shrublands; Acacia ligulata open scrub
54.87

551
Shrublands; Allocasuarina campestris thicket
23.08

675
Shrublands; mixed thicket (melaluca & hakea)
21.20

684
Mosaic: Shrublands; Shrublands; jam scrub with scattered York gum in the valleys / Allocasuarina campestris thicket
15.48

1141
Shrublands; jam, Acacia rostellifera & Melaleuca megacephala thicket
48.26

1142
Shrublands; Acacia ligulata & Melaueca uncinata dominated thicket on dark brown loamy soil
28.55

1413
Shrublands; acacia, casuarina & melaleuca thicket
74.27

3.3.3. Disturbance, condition and Fencing

Sixty percent of assessed patches were either in excellent, very good or good condition (Table 35).  Almost 15% of patches were degraded. 

Seventy-three percent of remnant vegetation patches were not fenced to a standard that would exclude agricultural stock (data not shown).  Eight precent were entirely fenced, 8% partially fenced and 12% unknown or not recorded.

Forty-five assessments had multiple disturbances ie. more than one type of disturbance recorded.  The major disturbance recorded at sites was grazing impact (21%), with the remaining categories all less than 6% (Table 36).  Twenty percent of sites had no signs of disturbance.  The incidence of fire, salinity and other major threatening processes were low (less than 5%). 

When the type of disturbance was compared to the vegetation condition, a trend was found of high amount of grazing disturbance and lower condition compared to no disturbance with a higher condition rating (very good to excellent) (Table 37).

Table 35.  The condition of the remnant vegetation assessed as a percentage of the total number of survey site assessments.
Vegetation Condition
% transects

Pristine
1.9%

Excellent
20.8%

Very good to excellent
0.2%

Very good
22.0%

Good
22.7%

Very good to degraded
0.2%

Good to degraded
1.4%

Degraded to completely degraded
0.2%

Degraded
13.8%

Completely degraded
0.5%

Unknown
16.2%

The amount of time it took to survey a property fluctuated, depending on several variables such as:

· size of the property

· amount and size of the remnant vegetation patches

· access to remnant

· availability of aerial photographs 

· number of different vegetation types present

In general, it took a half a day to a day to ground truth the preliminary mapping, correct the mapping and to decide how many sites to sample and where to place them.  This time does not include establishing assessments.  For a quantitative assessment at least 2 hours was needed, with qualitative assessments approximately ½ an hour.

Table 36.  Disturbance type recorded as a percent of the total number of assessments conducted in the survey.
Disturbance Type
%

Grazing
21.0%

None
20.1%

Weed invasion
5.9%

Animal impact
5.5%

Historical grazing
4.6%

Fire
4.2%

Clearing
3.1%

Drought
2.5%

Salinity
2.1%

Unknown
2.1%

Water Erosion
1.3%

Earthworks
0.8%

Tracks
0.6%

Wind erosion
0.6%

Minimal
0.4%

Rubbish Tip
0.2%

Not Recorded
24.9%

3.3.4. Flora

In this survey, we collected 1175 plant specimens comprising 298 taxa of which 277 were current formal taxa (including 18 weeds) and 18 current informal taxa.  Three species are possibly new taxa as identified by botanists familiar with the genus.  Thirty-nine species are endemic to the Northern Agricultural Region.

The taxa occur within 43 families (including 4 families that are represented by weeds).  Fifty-eight percent of the plants collected occurred in three families, Myrtaceae (31.3%), Proteaceae (13.5%) and Mimosaceae (11.8%).  There were 121 genera, with the most common being Acacia (35 species), Eucalyptus (23 species) and Melaleuca (21 species).

Eighteen species collected were priority taxa: four taxa classified P1, six classified P2, six classified P3 and two classified as P4.  Currently, one of the new taxa is being proposed for priority status.

Table 37.  Vegetation condition as a function of grazing or no disturbance. 
Vegetation Condition
Grazing
None

Pristine

8

excellent
5
42

very good
11
37

good
42
8

degraded
30


completely degraded
1


unknown
4
1

3.3.5. Data Storage 

Currently, the data collected are being incorporated into a vegetation database for the Northern Agricultural Catchments Council.  This database will provide a platform to store vegetation (structure and species) and condition data at the remnant patch scale using the remnant vegetation identification number. 

4. General Discussion

4.1. Biodiversity Inventory and Assessment

This document highlights the biodiversity significance of NAR.  Included in this region are 4196 plant species (40% of the State’s flora) including 821 endemics.  In the context of fauna, there are 503 species with 25 threatened species.  At the community level, there are 19 endorsed Threatened Ecological Communities and 36 other communities defined as “ecosystems at risk”.  All nested within NAR’s 166 extant Beard’s vegetation associations, of which 74 are only found within NAR. 

NAR has been subject to substantial clearing (over 44%) and is now highly fragmented with the remaining pre-European vegetation occurring in approximately 65,000 remnant patches. Patch size, shape, connectivity, habitat variables and number of vegetation associations contained within have been shown to be important variables in defining animal (Kitchener et al., 1980a, Kitchener et al., 1980b, Kitchener et al., 1982, Driscoll, 2004) and plant species richness and persistence within patches. The challenge is to incorporate this understanding into a regional plan. To this end, the Target Landscape concept (see Wallace et al., 2003) will be useful in NRM planning.  But, little is known of the condition of these remnant patches.  We found in the remnant vegetation mapping (Section 3), over 15% of patches were degraded, with grazing a noticeable disturbance in 21% of patches surveyed. 

Conservation planning based on Beard’s vegetation mapping (mapped at the 1:250,000 scale) assumes that each Beard association is homogenous.  This is not the case as each of Beard’s vegetation association contains numerous vegetation communities (called units in our study, Section 3). Thus it may be that some vegetation communities, within an association, are not being conserved.  The approach we used in Section 3 of dividing and mapping communities at vegetation structure scale may be more useful.  These results are presently being digitised and databased.  We recommend the continuation of this work.  But even at Beard’s scale of mapping there are substantial gaps in the conservation estate.  The database being developed to store our field data will be an important tool as it creates a platform for future assessments and monitoring. 

There are differences between the agricultural and pastoral areas within NAR.  Of the 166 extant NAR vegetation communities, 36 are found exclusively in the pastoral area, 82 are exclusively in the agricultural area and 48 are found in both.  The implication from Map 2 is that is that there is almost no fragmentation (94% of vegetation remaining) in the pastoral area.  There is, however, a considerable impact on the distribution of biodiversity from grazing (Landsberg et al., 1997).  A general principle is that there is a redistribution of both flora and fauna related to distance from water, nested within vegetation types (Pringle, 2002).  As distance from water increases, grazing impact decreases imparting a gradient of impact referred to as a grazing gradient.  Areas remote from water (>15 kilometres) retain some pre-grazing biota.  These areas (called “reference areas”) may be critical for conservation in the pastoral lands (Landsberg et al., 2003).

The understanding of the biodiversity values and threats within NAR is certainly not complete.  There are gaps in the knowledge of the distribution of many species and communities.  For instance, it is unknown if the vulnerable Black-flanked Rock Wallaby is still extant in the region.  And the knowledge of location of wetlands within the region is poor.  Among the plants there are also taxonomic issues with 495 undescribed (though formally recognised) plant species in the region.  

Of the species and communities listed as threatened (at the State and regional level), there is some knowledge of the threats and understanding of status.  Within the communities of interest at a regional scale, for instance, 63% are declining, over 10% are degraded, and feral animals are implicated in 84% and grazing pressure in 58% of cases. Only 18% of these have quantitative data on their status and condition.  These data are critical in developing conservation plans at the species and community level.

The distribution of feral animals within NAR is reasonably well known.  The Dept. of Agriculture surveys the extent and density of selected species across the region.  Andrew Woolnough (DAWA, Forrestfield) informs us that goats are in high and medium density in the northern and eastern NAR boundary as well as some areas east of Leeman.  Deer and pigs may be of concern in some parts of the conservation estate within the area.  The latter has areas of high density near and north of Kalbarri and north of Leeman. 

Grazing encourages weed establishment (Lake and Leishman, 2004).  And with 313 species of environmental weeds in NAR, there is considerable opportunity for further weed issues within the region.  A list of potential major environmental weeds will soon be released (pers. comm. G. Keighery, CALM). 

In developing lists of wetlands in the region, it became apparent that there was limited knowledge of wetland location.  This may be remedied by some work under way at present (pers. comm. M. Coote, CALM).

There are numerous types of Wetlands with potentially differing levels of conservation significance, and these levels of significance may be temporal. For instance, annual waterfowl counts of some wetlands within NAR are taken regularly. These data have been analysed to identify the lakes with the greatest counts in that year.  In NAR there are three such lakes Lake Guraga (Halse et al., 1995) and Lake Pinjarrega and Lake Eganu (Halse et al., 1994).  The former is considered a lake of national significance, but Lakes Pinjarrega and Eganu, while important in a waterfowl context for the years sampled, have not been identified as regionally important .

Classification of wetlands within the wheatbelt as done in the Salinity Action Plan wetland program (Halse et al., in press) may need to be considered in a regional biodiversity conservation plan.

The riparian zones of rivers and wetlands are also under threat: most are degraded and almost all are declining.  Numerous studies, examining different river characteristics, have found the rivers of the NAR region to be degraded.  Halse et al. (2001), studying invertebrate assemblages within river systems, concluded that the rivers of the Murchison-Gascoyne region were mostly degraded and the rivers of the southwest of WA were in poor condition.  These condition indices are averages of numerous assessments taken along the river length and there was variation in condition within a single river. River foreshore condition assessment of the Chapman (Waters and Rivers Commission, 2001a) and Greenough (Waters and Rivers Commission, 2001b) Rivers also found variation (from very good to very poor) along the river length. Olsen and Skitmore (1991) argue that rivers are most degraded in privately owned land cleared of vegetation.

An understanding of species’ distribution in the landscape and habitat is required to develop regional conservation plans.  For instance, NAR is considered critical for persistence of the Endangered Carnaby’s Black-Cockatoo.  No less than 13 shires within the region (Chittering, Coorow, Dandaragan, Gingin, Moora, Tooday, Victoria Plains, Watheroo, Carnamah, Greenough, Three Springs and Wongan-Ballidu) are known to have breeding sites with the first 8 thought to be the most important due to the size of the populations. The shires of Carnamah, Chittering, Coorow, Dandaragan, Gingin, Irwin, Mingenew, Moora, Toodyay have feeding records. At this stage there has been insufficient work done on the Irwin and Geraldton Shires to know the significance of these areas to the species. The two priority areas identified in the recovery program (Cale, 2003) are within NAR. More specific breeding and feeding bird data can be found in Chapman and Gole (2000).

This report outlines the current understanding of species and communities within the region and highlights gaps in knowledge and gaps in conservation status.  There is clearly a need to improve this understanding and ensure that the conservation estate is fully representative.  Overarching the gaps in knowledge of threats is that landscape-threatening processes and issues are well known. So while there is a need to develop a research agenda on issues such as distribution and taxonomy within the region, there is sufficient knowledge to develop conservation strategies around present knowledge at the landscape level. Such an approach needs to be able to incorporate changes in knowledge as a better understanding of the distribution and habitat requirements of species and communities develops. 

Lack of knowledge is limiting understanding of biodiversity values and threats within the region.  The distribution of species, the condition and status of communities and condition of patches of remnant vegetation are important examples.  Using vegetation associations as an approach for biodiversity conservation within NAR will not capture all levels of this biodiversity.  And such an approach also needs to consider the condition of remnant vegetation.  The remnant vegetation mapping (Section 3) is essential in recording the condition of remnant vegetation across NAR.  We recommend that this project continue to gain a more complete appreciation of the biodiversity conservation opportunities within NAR. 

4.2. Remnant Vegetation Mapping and Condition Assessment 



4.2.1. Disturbance, Condition and Fencing

Grazing was the most threatening process on remnant vegetation in the NAR region in this project.  With almost 75% of remnants unfenced, it is not surprising that grazing occurred at 21% of the sites.  There was also an evident trend showing sites with a grazing impact were more likely to be degraded.

Fencing is important for the preservation of remnant vegetation, to prevent grazing by stock.  Generally, fenced vegetation was in excellent condition.  The majority of sites that have been fenced were to protect stock from eating poison bush (Gastrolobium spp.). 

Salinity is a major threatening process within the Northern Agricultural Region, as a whole, but we found a low incidence of salinity at our sites.  The remnant vegetation remaining within NAR are generally found higher in the landscape, on hills and breakaways, in areas less desirable for agricultural. 

At many of the sites it was evident that there had been a disturbance, as seen by changes in plant structure or the absence of a specific stratum.  However, it was not always easy to determine what type of disturbance had occurred.  For example, a fire may have occurred 10 years ago altering the community composition, but there was no remaining evidence of the event.  In such cases, anecdotal information from the landholders is very useful in documenting past disturbance events.  

The condition assessment of vegetation is subjective, as the expression of a disturbance may vary between vegetation types.  Similarly, the expression of the disturbance may be influenced within a vegetation community by type, intensity and length of disturbance.

Management practices need to be considered when patches of remnant vegetation cross property boundaries. For instance, a remnant that crosses two properties may be fenced on one side but not the other. 


4.2.2. Identification of gaps in data and information 

Several problems arose in the mapping of remnant vegetation.  Firstly, in several Target Landscapes (86 and 87), there were no aerial photographs.  In these areas we used digitised maps of the remnants from the DAWA State Vegetation Extent dataset (2001).  As a result, we could not use the standardised approach of mapping by variations in aerial photographs, consequently our interpretation of the variation within and between remnant vegetation patches was limited.  

Secondly, several patches of remnant vegetation needed to be redefined in the DAWA State Vegetation Extent dataset (2001). Thirteen percent of surveyed remnant vegetation did not have a vegetation remnant identification number.  Those patches without a number in the database were either poorly digitised from the aerial photographs with only part of the remnant digitised, or were not digitised.  This generally occurred in areas where the vegetation was lightly coloured such as heaths, or low vegetation on laterite ridges and granite.  Also, there was the occasional incidence of substantial vegetation regrowth since the aerial photographs were taken.  

The majority of patches of remnant vegetation were well mapped, ie. the whole remnant was mapped.  However, in some instances, there were problems and we could not always map the entire remnant.  In the majority of cases, the patches occurred within a single property but there was some which crossed property boundaries.  We did not always have access to map and assess the remainder vegetation.  This resulted in a lower level of mapping for the entire remnant.


Many vegetation associations are not well represented in the reserve system within NAR, indicating that off-reserve conservation is necessary (Section 2).  Future work should involve the prioritisation of remnant vegetation to identify those with high conservation values so a strategy can be implemented to protect and conserve them.  This should be conducted on the basis of the size of the remnant, condition and whether the vegetation association is limited in extent and area.  This can aid the allocation of funding towards properties with priority remnants and provide support to the farmer/owner.  For example, funds for farmers to fence their patch of native vegetation.

This survey is the start of an historical record of the condition of remnant vegetation within NAR.  The data collected in this project is important in providing a platform for remnant vegetation description with the Northern Agricultural Region. Information of dominant species, condition and soil types will be integrated into the DAWA State Vegetation Extent dataset (2001).  This will give the end user access to information on plant species and vegetation in the region.  
Ongoing development and use of this database is critical in assessing and monitoring the condition and threatening processes within NAR.  By providing a guideline for the collection of vegetation data in NAR, the Vegetation Extent dataset (DAWA custodian) can be expanded to incorporate future vegetation surveys. 
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Appendix 1: Phytophthora in NAR
There is no Phytophthora disease mapping within NAR on the CALM corporate database (pers. comm. G.Strelein, Sustainable Resources Manager, CALM Forest Management Branch).

Literature on the distribution and abundance of Phytophthora was reviewed and salient points presented.

Results

Little is known about the present distribution of Phytophthora with NAR. Within NAR Phytophthora species have been identified by localised infections from the Moore River to Kalbarri (Hart, Simpson and Associates, 1991), with the majority within the Moora district.  Podger et al. (1996) found that records of Phytophthora species appear to be restricted to parts of the South-West Land Division receiving more than 400 mm of average annual rainfall.

Recent sampling done by Moora district staff has found Phytophthora at Bibby Creek (directly south of Lesueur National Park), at Lake Logue and Hill River.  There has been little mapping but they expect a much larger incidence.  There have also been some work done in the region by consultants, but this was not available at the time of publication of this report. 

Phytophthora species in NAR

Seven Phytophthora species have been identified within the Moora district (Hart et al. 1991).  In 1996, there was no evidence of record of species of Phytophthora north of Geraldton with a single, apparently ephemeral occurrence of P. citricola near Kalbarri (Podger et al. 1996).  Multiple species infections are common (Hart, Simpson and Associates 1991).

Within NAR three species (Phytophthora megasperma var. megasperma, P. citricola and P. cinnamomi) are commonly found. In order of Phytophthora citricola was generally found at dryer sites ie. sites which were elevated, isolated and not prone to flooding, and caused variable and generally lower impacts than P. cinnamomi and P. megasperma var. megasperma.  The latter were found in wetter sites, such as ephemeral streams and drainage lines, and have the greatest impact (Hart, Simpson and Associates 1991).  

Those plant species at greatest threat are those belonging to the families Proteaceae, Epacridaceae, Myrtaceae, Dilleniaceae, Papilionaceae and Xanthorrhoeaceae (Hill 1990).  

Regions at high risks of infection 

Areas that receive greater than 400 mm rainfall are largely at risk of infection by Phytophthora.  However, Podger et al. (1996) suggests that the impact and damage caused in areas where rainfall is between 400 mm and 800 mm is likely to be localised and confined to areas prone to seasonal waterlogging.

Within NAR, the eastern section of Lesueur National Park is an area of high risk.  It has many vegetation types with high hazard ratings, and are typically communities characteristically dominated by susceptible species (CALM 1995).  These vegetation types occur on a wide range of positions in the landscape, none of which are immune to the disease (Hill 1990).

As of 1995, there were no known infections of P. cinnamomi to occur in Lesueur National Park, but at least 3 infections of P. citricola have been observed.  One is along Cockleshell Gully Road, which runs through the park.  Infections of P. citricola and P. megasperma var. megasperma have been found along Jurien Bay Road, but not of P. cinnamomi (CALM 1995).

Although P. cinnamomi occurrence is low within the region (third most common) (Hart et al. 1991), the P. citricola and P. megasperma var. megasperma can have localise severe impacts, probably pose a threat to at least some local populations of susceptible flora (Keighery et al. 1994).  Considering the high level of endemism within Lesueur National Park, dieback could result in extinction.

Areas at high risk to P. cinnamomi infection are areas that receive annual rainfall greater than 600mm (Environment Australia, 1999).  It can still occur at rainfalls below 600mm but is likely to be restricted to localised hydrological effects (CALM, 2002).  

Spread is assisted by soil transportation particularly by vehicles and water movement.

Appendix 2 Site Description Recording Sheet

Shire___________Property _____________________________________________________________________________ 
Recorders ______________________________________________ Time_________________ Date______________ 2004
Reason for visit ______________________________________________________________________________________

Site # __________________ Patch # (MSLINK Dep AGWA)_________________  AirPhoto number_________________
GPS datum WGS84__ or GDA94__   UTM (MGA)  zone    ___  coord’s  ____________________ E   _________________N
[image: image1.jpg]Topographic position Circle position of site on the transect (alter the transect if necessary)
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wetland flat wetland type





Figure taken from Keighery B, Bushland Plant Survey, A guide to Plant Community Survey for the Community. Wildflower Society of WA. Inc, 1994.

Slope:        flat  gentle steep                  Aspect:    N NE E SE S SW W NW

Surface soil (A1):  _____________________________                      Colour:__________   % Surface Rock   _________

Size of fragments__________  Exposed Rock  type: ______________________________________________(when known)

 Soil Wet  at time of visit ___________   indications of recent rain____________  Dampland__________________

Litter:  _________%cover   Litter depth:__________cm     Bare Ground:   __________% 

Vegetation condition ________________________  Disturbance Type________________extent_______________________;
Type_______________extent_______________, Type_________________extent_________________, Type_____________
extent_________________, notes_________________________________________________________________________
Notes________________________________________________________________________________________________ 

Comments (include information from landholder, eg feral animal activity, last burnt, last cleared, last grazed)

























Vegetation Data Sheet

Photograph: (√)___________   Direction facing ______________ 
Dominant Stratum: ________________________(indicate strata code here and fill in detail in table)

Emergents_____________________________________________________________________________________________________maximun height____________

Strata (U1,M1 etc)

Form                    

form

form

Crown Cover (%)




Height




Species Name (in order of dominance)
GF
Voucher number
Species Name (in order of dominance)
GF
Voucher number
Species Name (in order of dominance)
GF
Voucher number

1                                        
           
     







2                                            
    
     







3                                             
    
         







Strata (U1,M1 etc)

form

form

form

Crown Cover (%)




Height




Species Name (in order of dominance)
GF
Voucher number
Species Name (in order of dominance)
GF
Voucher number
Species Name (in order of dominance)
GF
Voucher number

1









2









3









Stratum





Ground Stratum Tape Length =

Gap























































































































Width
























































































































� REF _Ref75243709 \h �Error! Reference source not found.�.  cont.










































































� PAGE  \* MERGEFORMAT �37�





� PAGE  \* MERGEFORMAT �37�


















































� PAGE  \* MERGEFORMAT �57�





� PAGE  \* MERGEFORMAT �58�





� PAGE  \* MERGEFORMAT �59�























� PAGE  \* MERGEFORMAT �75�





� PAGE  \* MERGEFORMAT �76�





Measured gaps___ or intercepts ____
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