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1. Introduction  
 

The purpose of this project is to build on the initial work which reviewed vegetation groups 

and mapping units at Happy Valley (Smith, 2008). This initial review included; 

 

1. Comparing the floristics and vegetation of the Happy Valley (HV) mining lease area 

with other areas on the Whicher Scarp and adjacent Pinjarra Plain using hierarchical 

clustering of quadrat data, and, 

2. Validating the current vegetation mapping within the HV mining lease areas (see 

Bennett Environmental Consulting and Onshore Environmental Consultants Pty Ltd 

(2006) and Bennett Environmental Consulting (2007)1) by the placement of 107 

randomly selected 107 releves.  

 

Specifically the objectives were to identify areas where there were significant inconsistencies 

between the floristic composition at these validation releves and the mapped vegetation 

unit, and to; 

 

1. Suggest what changes would be desirable with regard to these areas in relation to; 

a. Changing boundaries, 

b. Modifying map unit descriptions, or 

c. Creating a new vegetation mapping unit. 

2. Identify these areas using maps. 

 

This project investigated the potential of creating and mapping two new vegetation units to 

identify the vegetation associated with these areas. 

 

Suggested changes to mapping units were outlined in the initial review (Smith, 2008), 

particularly in Appendix III of that document.  

                                                           
1
 IŜǊŜŀŦǘŜǊ ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά.9/ ϧ h9/έΦ 
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3. Methods  

 

Methods used in the initial project to assess the vegetation mapping units at Happy Valley 

are detailed in Smith (2008). Briefly, the project consisted of; 

 

1. Establishing 107 άƎǊƻǳƴŘ-ǘǊǳǘƘƛƴƎέ releves within the vegetation mapped area at 

Happy Valley during May 2008,  

2. Recording the structure and dominant species within each releve2 as well as a brief 

surface soil description, 

3. Analysing the floristic data for the 107 releves (plus another 8 releves that were 

located outside the mapped area) by hierarchical clustering using the software 

program PC-Ord (McCune and Metford, 1999; McCune and Grace, 2002), 

4. Comparing the vegetation recorded at each releve with the mapping unit description 

ŀƴŘ ŀƭƭƻŎŀǘƛƴƎ ŀ άƳŀǘŎƘ ǎŎƻǊŜέ to that releve, 

5. The 39 releves where ǘƘŜ ƳŀǘŎƘ ǎŎƻǊŜ ǿŀǎ άǾŜǊȅ ƭƻǿέ ƻǊ άƭƻǿκƳƻŘŜǊŀǘŜέ ǿŜǊŜ 

examined to determine the reason for the discrepancy, these are detailed in 

Appendix III of Smith (2008). 

 

The approach adopted in this project was to expand on the discussion in section 2.4 of the 

initial report where ŀƴ ŀǘǘŜƳǇǘ ǿŀǎ ƳŀŘŜ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǊŜŀǎƻƴ ŦƻǊ άǾŜǊȅ ƭƻǿέ ŀƴŘ 

άƭƻǿκƳƻŘŜǊŀǘŜέ ƳŀǘŎƘ ǎŎƻǊŜǎΦ ! Ǿƛǎƛǘ ǿŀǎ ƳŀŘŜ ǘƻ ǘƘŜ IŀǇǇȅ ±ŀƭƭŜȅ ƳƛƴƛƴƎ ƭŜŀǎŜ on 17th 

June 2008 area to gather more data.   

 

An extra 47 floristic releves were sited to gather further information to support suggested 

changes to the current vegetation mapping. To further refine the floristic grouping arising 

from multivariate analysis of the ground-truthing data a total of 162 releves from the first 

and second surveys were analysed by hierarchical clustering. The results are presented in 

Appendix 2. 

 

3. Results and Discussion  

3.1. Releves where the vegetation  match score ×ÁÓ ȰÖÅÒÙ ÌÏ×ȱ 

3.1.1. The EmAfChBaBgDhMtSlHhPc mapping unit  

 

aƻǎǘ ǊŜƭŜǾŜǎ ǿƘŜǊŜ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ƳŀǘŎƘ ǿŀǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άǾŜǊȅ ƭƻǿέ όп ƻŦ сύ ǿŜǊŜ ƛƴ ǘƘŜ 

EmAfChBaBgDhMtSlHhPc mapping unit3 of BEC & OEC. The description for this mapping unit 

is; 

                                                           
2
 άRelevesέ were unmarked circular plots of approximately 10 m radius (for understory species) and 20 m radius for the tree 

layer, centre-points were recorded using a GPS unit. 
3
 Probably equivalent to Floristic Group C, sub-unit C2b of Smith (2008).   
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άCƻǊŜǎǘ ƻŦ Eucalyptus marginata subsp. marginata and Allocasuarina fraseriana over Open 
Low Woodland B of Corymbia haematoxylon, Banksia attenuata and Banksia grandis over 
Open Low Scrub B of Melaleuca thymoides and Dasypogon hookeri over Dwarf Scrub D of 
Hibbertia hypericoides and Stirlingia latifolia over Open Low Sedges of Phlebocarya ciliata 
όƻƴ ƎǊŜȅ ǎŀƴŘǎύέ 

 

As mapped by BEC & OEC this unit generally occurs on deeper grey sands of the Whicher 

Scarp ς sandy slopes landform sub-system at HVN.  The four releves where the vegetation 

ƳŀǘŎƘ ǿŀǎ ǎŎƻǊŜŘ ŀǎ άǾŜǊȅ ƭƻǿέ ŀǊŜ ƛƴ ŀǊŜŀǎ όƻǊ ǾŜǊȅ ƴŜŀǊ ǘƻ ŀǊŜŀǎύ ǿƘŜǊŜ ǘƘŜ ƭŀƴŘŦƻǊƳ ƛǎ 

mapped as Kingia landform. Three of them, releves 354, 472 and 474, are in areas where 

laterite is mapped at less than 1 m depth ŀƴŘ ŀƴƻǘƘŜǊΣ отлΣ ƛǎ ƻƴ ŀ άǘƻƴƎǳŜέ ƻŦ 

EmAfChBaBgDhMtSlHhPc protruding into the Kingia landform.  It was suggested in the initial 

report that the mapping of the vegetation unit EmAfChBaBgDhMtSlHhPc is reviewed in the 

light of mapping of laterite at less than 1 m depth.  It is also suggested that the boundary of 

the adjacent mapping unit (EmCcChBgXoPlXpXaDhHhCsDl) is altered to include these 

releves.  The diagram below  (Fig. 1) illustrates the suggested changes to the boundary of 

EmCcChBgXoPlXpXaDhHhCsDl. 
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Figure 1. Suggested changes to the boundary of mapping unit EmCcChBgXoPlXpXaDhHhCsDl to 

replace EmAfChBaBgDhMtSlHhPc shown by cross-hatching. 

 

3.1.2. The EmCcChBgDhHhSl mapping  unit  

 

It is suggested that the boundary of the mapping unit EmCcChBgXoPlXp-XaDhHhCsDl in the 
southern part of the mapped area, north of HV21, is carried out; the vegetation here is on a 
gravelly sandy loam (Fig 2) and matches the description of that unit much more than it does 
EmCcChBgDhHhSl. 
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Figure 2. Suggested boundary change of mapping unit EmCcChBgXoPlXpXaDhHhCsDl, to replace 

EmCcChBgDhHhSl, shown by green hatching. The proposed new EmChXaXpAlBarmLpBpLp mapping 
unit (see below) is shown by yellow cross-hatching. 

 

3.2. Releves where the vegetation  match score ×ÁÓ Ȱlow/ 
moderateȱ 

 
Table 1 shows the vegetation mapping unit which had the highest number of releves where 
ǘƘŜ ƳŀǘŎƘ ǎŎƻǊŜ ǿŀǎ άƭƻǿκƳƻŘŜǊŀǘŜέΦ  Suggested changes with regard to these mapping 
units follow. 
 

BEC & OEC Vegetation Mapping 
Units 

Match Score of 
άƭƻǿκƳƻŘŜǊŀǘŜέ 

% of total 
releves 

within unit  

EmCcChXoKaMtPeKrSlHhMt 5 83.3 

EmCcAfChPeHh 3 75.0 

EmAfChMtHh 3 60.0 
EmCcChBgDhHhSl 5 35.7 

EmAfChBaBgDhMtSlHhPc 5 27.8 

EmCcChBgXoPlXpXaDhHhCsDl 6 18.7 

Table 1. BEC & OEC mapping units which had the highest percentage of releves where the match 
ǎŎƻǊŜ ǿŀǎ άƭƻǿκƳƻŘŜǊŀǘŜέ όŦǊƻƳ {ƳƛǘƘΣ нллуύΦ 

 

3.2.1. Mapping unit EmCcChXoKaMtPeKrSlHhMt 

 

The Mapping unit EmCcChXoKaMtPeKrSlHhMt is described as; 
 

ά[ƻǿ ²ƻƻŘƭŀƴŘ ! ƻŦ Eucalyptus marginata subsp. marginata and Corymbia calophylla over 
Open Low Woodland B of Corymbia haematoxylon over Open Scrub of Kingia australis and 
Xylomelum occidentale over Low Scrub B of Melaleuca thymoides, Pericalymma ellipticum 
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and Kunzea recurva over Dwarf Scrub D of Hibbertia hypericoides and Stirlingia latifolia over 
Very Open Tall Sedges of  Mesomelaena tetragona ώƻƴ ƎǊŜȅ ǎŀƴŘϐΦέ 

 
It occurs on the Whicher Scarp (slopes and valleys), Rosa (slopes and valleys) and Cartis 
(lower sandy slopes and sand plain) landforms.  
 
The main reason for the discrepancies between observed vegetation and the description for 
this mapping unit was that the soils were actually grey-brown loamy sands and they 
supported vegetation that was typically a forest of Eucalyptus marginata and Allocasuarina 
fraseriana over Low Woodland A of Banksia grandis, Banksia attenuata, Corymbia 
haematoxylon, Persoonia longifolia and Xylomelum occidentale. Neither Kingia australis nor 
Pericalymma ellipticum were recorded in the releves situated in this unit. The nearest BEC & 
OEC quadrats (HV40 and 2007-07) are in a different mapping unit.  The area has been grazed 
in the past and the understorey composition has probably been somewhat altered, 
particularly, Phlebocarya ciliata appears to have been removed.  It is suggested that the 
vegetation mapping for this area is changed to EmAfChBaBgDhMtSlHhPc (Fig. 3). 
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Figure 3. Suggested changes from mapping unit EmCcChXoKaMtPeKrSlHhMt to 

mapping unit EmAfChBaBgDhMtSlHhPc is indicated by hatching. 

 
 

3.2.2. Mapping unit EmCcAfChPeHh 

 
Mapping unit EmCcAfChPeHh is described as; 

 

ά²ƻƻŘƭŀƴŘ ƻŦ Eucalyptus marginata subsp. marginata over Open Low Woodland A of 

Corymbia calophylla and Allocasuarina fraseriana over Open Low Woodland B of Corymbia 

haematoxylon over Low Heath C of Pericalymma ellipticum over Open Dwarf Scrub D of 

Hibbertia hypericoides ώƻƴ ƎǊŜȅκōǊƻǿƴκȅŜƭƭƻǿ ǎŀƴŘϐΦέ 

 

This unit is found along the narrow, seasonal, distinctly incised creeks that run through the 

Happy Valley area, mainly in the Whicher Scarp (sandy valleys and sandy slopes) landform. 
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However it is also mapped as occurring in the Kingia landform at the upper part of the 

creeklines. As would be expected, the vegetation along these narrow creeks is quite variable 

ς the surface soils range from sand, through sandy loam and loam to sandy clay, and there is 

considerable variation in the understorey species, though the overstorey consists mainly of 

Eucalyptus marginata, Corymbia calophylla and Allocasuarina fraseriana. The understorey 

species recorded in the three releves from this survey placed within the mapping unit and 

those from the previous surveys appear to vary quite substantially according to where in the 

narrow creekline profile they were placed. It was recommended in Smith (2008) that the 

description for this mapping unit is modified to better reflect the floristic composition of the 

understorey vegetation in this unit.   

 

However, the Happy Valley creekline quadrats cluster together (Smith, 2008), and whereas 

they were mainly placed in the creek channel the ground-truthing releves were placed out of 

the channel and those showing a mismatch are in the transition zone between the creekline 

vegetation and that surrounding it. No change in mapping is recommended here, however it 

needs to be borne in mind when interpreting the vegetation mapping that species 

composition may change rapidly within a few metres of a creekline channel. 

 

3.2.3. Mapping unit EmAfChMtHh 

 

Mapping unit EmAfChMtHh is described as; 

 

ά[ƻǿ CƻǊŜǎǘ ! ƻŦ Eucalyptus marginata subsp. marginata and Allocasuarina fraseriana over 

Open Low Woodland B of Corymbia haematoxylon over Open Low Scrub B of Melaleuca 

thymoides over Open Dwarf Scrub D of Hibbertia hypericoides ώƻƴ ƎǊŜȅ ǎŀƴŘϐΦέ 

 

It is mapped predominantly on the Whicher Scarp (sandy slopes and sandy valleys) landform 

in the SE of the mapped area. 

 

The five mapping ground-truthing releves situated within this vegetation unit all had Banksia 

grandis (as had one of the two BEC & OEC quadrats, HV15 and HV19, situated within the 

mapping unit).  Banksia attenuata, Xylomelum occidentale, Isopogon sphaerocephalus, 

Persoonia longifolia and Dasypogon hookeri are also quite common within the unit.  Taking 

theses taxa into account it appears that the vegetation is very close to that described for 

mapping unit EmAfChBgDhHh. It may be desirable to mapping of this area (or a substantial 

part of it) as EmAfChBgDhHh. 

 

3.2.4. Mapping unit  EmCcChBgDhHhSl 

 

Mapping unit EmCcChBgDhHhSl is described as; 
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ά[ƻǿ ²ƻƻŘƭŀƴŘ ! ƻŦ Eucalyptus marginata subsp. marginata over Open Low Woodland B of 
Corymbia calophylla, Corymbia haematoxylon and Banksia grandis over Low Scrub A of 
Dasypogon hookeri over Dwarf Scrub D of Hibbertia hypericoides and Stirlingia latifolia [on 
ƎǊŜȅκȅŜƭƭƻǿ ǎŀƴŘϐΦέ 

 

Seven oŦ ǘƘŜ мп ǊŜƭŜǾŜǎ ǎƛǘǳŀǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǳƴƛǘ ǿŜǊŜ ǎŎƻǊŜŘ ŀǎ άǾŜǊȅ ƭƻǿέ ƻǊ 

άƭƻǿκƳƻŘŜǊŀǘŜέ ƳŀǘŎƘŜǎΦ  Two of these mismatches were in relation to releves (402 and 

413) near the boundary of the unit. One of them (releve 402) is inside the suggested 

boundary re-alignment of mapping unit EmCcChBgXoPlXpXaDhHhCsDl, and the other is very 

near the boundary of mapping unit EmChXoBgRcDnSlHhSwDl, with which it is a good match 

(in this case no change to the boundary is suggested). 

 

With regard to releves 418 and 421, These releves (and others that cluster near them in Fig. 

4) have an understorey floristic composition that is quite different from that described for 

EmCcChBgDhHhSl (for instance, Corymbia calophylla and Stirlingia latifolia are not present).  

This difference may be due to the fact that they occur in an area which has been mapped as 

having a shallow (< 1 m) lateritic layer.  Other releves that cluster with Nos. 418 and 423 also 

ƻŎŎǳǊ ƛƴ ƻǊ ƴŜŀǊ ŀǊŜŀǎ ƳŀǇǇŜŘ ŀǎ ƘŀǾƛƴƎ ŀ ǎƘŀƭƭƻǿ ƭŀǘŜǊƛǘƛŎ ƭŀȅŜǊΣ ƻŦǘŜƴ ƻƴ άƛǎƭŀƴŘǎέ or 

άǇŜƴƛƴǎǳƭŀǎέ ƻŦ ǘƘŜ YƛƴƎƛŀ ƭŀƴŘŦƻǊƳ ǘƘŀǘ ŜȄǘŜƴŘ ƻǳǘ ƛƴǘƻ ǘƘŜ ²ƘƛŎƘŜǊ {ŎŀǊǇ ƭŀƴŘŦƻǊƳΦ 

 

A description for this laterite ςinfluenced area based on five releves placed within it is; 

 

 Woodland of Eucalyptus marginata subsp. marginata over Low Woodland A of Corymbia 

haematoxylon over Low Woodland B of Banksia grandis and Xylomelum occidentale over Low 

Scrub B of Dasypogon hookeri, Hakea amplexicaulis and Hakea cyclocarpa over Dwarf Scrub 

C of Hibbertia hypericoides, Hypocalymma robustum and Xanthorrhoea gracilis [on gravelly 

grey sand or loamy sand]. 

 

There does not appear to be a match with this description among the mapping units 

currently used for the Happy Valley area.  However, the vegetation of this low laterite ridge 

is related to the vegetation to the south mapped as EmChXoBgRcDnSlHhSwDl, and that 

immediately to the east which could be mapped as EmChXoBgRcDnSlHhSwDl rather than 

EmCcChBgDhHhSl as it is presently. Even though the vegetation of this area is somewhat 

different to EmChXoBgRcDnSlHhSwDl (Floristic Group sub-unit C2a rather than C2b, see 

Appendix 2) it is suggested here that it is subsumed into an expanded area mapped as that 

unit, rather than as a separate mapping unit (see below). 

 

3.2.5. A suggested extension  of EmChXoBgRcDnSlHhSwDl 

 

Just to the east of the area described in section 3.2.4 the vegetation is a closer match to 

mapping unit  EmChXoBgRcDnSlHhSwDl than its current mapping as EmCcChBgDhHhSl. It 

contains such characteristic species as Daviesia nudiflora subsp. nudiflora, Hakea ruscifolia 
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and Ricinocarpos cyanescens.  The map shown in Fig. 4 shows the suggested extension of 

EmChXoBgRcDnSlHhSwDl, including the laterite ridge separating the two areas. 
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Figure 4. Suggested extension of mapping unit EmChXoBgRcDnSlHhSwDl shown by cross-hatching. 

 

 

3.2.6. Mapping unit EmAfChBaBgDhMtSlHhPc 

 

Several ground-truthing releves situated on this mapping unit were scored as having 

άƭƻǿκƳƻŘŜǊŀǘŜέ ƳŀǘŎƘΦ This was primarily because they did not contain Banksia attenuata 

or Dasypogon hookeri, however no change is recommended because the vegetation and 

soils recorded at the releves generally conform to the mapping unit. 

 

 

3.2.7. Mapping unit EmCcChBgXoPlXpXaDhHhCsDl 

 

Mapping unit EmCcChBgXoPlXpXaDhHhCsDl is the most widespread unit, covering 38% of 

the area mapped. It occurs mainly on the Kingia landform, but also extends into the Whicher 

Scarp landform, particularly where shallow laterite is mapped.  The unit is described as; 

 

ά[ƻǿ ²ƻƻŘƭŀƴŘ ! ƻŦ Eucalyptus marginata subsp. marginata and Corymbia calophylla over 

Open Low Woodland B of Corymbia haematoxylon, Banksia grandis and Xylomelum 

occidentale over Open Scrub of Xanthorrhoea preissii, Xanthorrhoea acanthostachya and 

Persoonia longifolia over Open Low Scrub B of Dasypogon hookeri over Dwarf Scrub D 

dominated by Hibbertia hypericoides, Dryandra lindleyana subsp. lindleyana [now Banksia 

dallanneyi] and Calothamnus sanguineus ώƻƴ ōǊƻǿƴ ǎŀƴŘȅ ƭƻŀƳϐΦέ  

 

While Xanthorrhoea acanthostachya may be found  in low numbers over much of the area 

mapped as this unit, it is mainly confined to areas of heavy gravels on ridge tops or steeper 
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slopes, often in association with Banksia armata. This association, with its other 

characteristic species such as Acacia lateriticola, Baeckea camphorosmae, Banksia 

bipinnatifida, Calothamnus sanguineus, Hibbertia glomerata, Kingia australis and 

Leucopogon pulchellus (and occasionally Lambertia multiflora var. darlingensis and 

Platytheca sp. Argyle) is distinctive enough to be mapped as a separate unit.  The association 

also occurs in Dardanup State forest block 15 km north east of the mining site (Keighery et 

al., 2008).  The suggested areas to be mapped as this unit area shown in Figs. 5 and 6. A 

suggested description for this new mapping unit is; 

 

άCƻǊŜǎǘ ƻŦ Eucalyptus marginata subsp. marginata over Low Woodland A of Corymbia 

haematoxylon over Low Scrub A of Xanthorrhoea acanthostachya and Xanthorrhoea preissii 

over Dwarf Scrub C of Acacia lateriticola, Banksia armata and Leucopogon pulchellus over 

Dwarf Scrub D of Banksia bipinnatifida, Calothamnus sanguineus, (Hibbertia glomerata subsp. 

glomerata, Hypocalymma robustum and Isopogon sphaerocephalus)έΦ ώ¢ƘŜ ƳŀǇǇƛƴƎ ŎƻŘŜ 

ŎƻǳƭŘ ōŜ άEmChXaXpAlBarmLpBpLpέϐ 
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Figure 5. Suggested new mapping unit EmChXaXpAlBarmLpBpLp [northern occurrence] shown by 

hatched area. 
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Figure 6. Suggested new mapping unit EmChXaXpAlBarmLpBpLp [southern occurrence] shown by 

hatched area. 
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4. Conclusions 

The initial vegetation mapping ground-truthing survey (Smith, 2008) followed by a further 
survey targeted at specific areas has demonstrated that there is a case for re-mapping the 
boundaries of several mapping units at Happy Valley and creating a new mapping unit. The 
effect of theses suggested changes would be to increase the accuracy of vegetation mapping 
within the mining lease areas. 

 

The mapping units where re-mapping part of the boundary is recommended are the; 
 

 EmAfChBaBgDhMtSlHhPc mapping unit (extending boundary) 

 EmCcChBgXoPlXpXaDhHhCsDl mapping unit (extending boundary) 

 EmAfChBaBgDhMtSlHhPc mapping unit (changing mapping unit code on a polygon) 

 EmAfChBgDhHh mapping unit (combine with EmAfChMtHh mapping unit polygon?) 

 EmChXoBgRcDnSlHhSwDl mapping unit  (extend to the north over low laterite ridge) 
 

A new vegetation mapping unit (a subdivision of the EmCcChBgXoPlXpXaDhHhCsDl unit) is 

suggested for areas where Banksia armata and Xanthorrhoea acanthostachya occur 

together. This unit, which occurs on heavy gravels, mainly near the tops of ridges, is 

recommended for two areas; near HV13 and HV14, and near HV32. 
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Appendix 1.  

Location of 162 vegetation mapping ground -truthing releves at the Happy 
Valley mining lease areas.  
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Figure 7. Vegetation ground-truthing releves at Happy Valley North 
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Figure 8. Vegetation mapping ground-truthing releves at Happy Valley South 
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Appendix 2  

Floristics, landforms and soils of floristic sub -units derived from 
hierarchical clustering of the Happy V alley releves  

 

1. Introduction 

2. Description of Floristic Groups and Sub-units at Happy Valley 

 

Tables: 
 

1. Relationship between current mapping units and the Floristic Groups and Sub-units 
derived from of hierarchical clustering of 162 releves at Happy Valley. 
 
2. Characteristic species (65% of releves or more) and common species (>25% of releves) 
for the Floristic Group sub-units at Happy Valley 
 
3. Floristic Group sub-units derived from hierarchical clustering of 162 releves at Happy 
Valley by Landform.  
 
4. Floristic Group sub-units showing percentage of releves where shallow laterite was 
mapped, or where gravel or exposed laterite was recorded. 
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Summary of floristic sub -units derived from hierarchical clustering of the 
happy valley releves  
 

1. Introduction 
 
Classification by hierarchical clustering of the 162 releves surveyed during parts 1 and 2 of this 
project identified four major Floristic Groups and 12 floristic sub-units4 (Table 2).  The relationship 
between these Floristic Groups, their sub-units and the current vegetation mapping units is shown in 
Table 1. In general the distribution of the major floristic groups corresponds well to the location of 
the major landforms within the Happy Valley mining lease area.   
 
Releves assigned to Floristic Groups A and B are largely restricted to the gravelly soils of the Kingia 
landform at around 100 m altitude and above, though in a few places they occurred on the upper 
slopes of the Whicher Scarp landform.  Sub-unit A1 tended to occur on grey-brown loamy sands, 
which were usually not gravelly at the surface, whereas sub-units A2, B1a, B1b, B2a and B2b almost 
always occurred on shallow gravelly grey or yellow-brown sands and loamy sands, often with 
outcropping laterite. 
 
wŜƭŜǾŜǎ ŦǊƻƳ CƭƻǊƛǎǘƛŎ DǊƻǳǇ . ƎŜƴŜǊŀƭƭȅ ƻŎŎǳǊǊŜŘ άƛǎƭŀƴŘǎέ ƻǊ άǇŜƴƛƴǎǳƭŀǎέ ƻŦ ǘƘŜ YƛƴƎƛŀ ƭŀƴŘform 
within the Whicher Scarp landform, or on the Whicher Scarp landform itself.  The soils occurring at 
releves assigned to sub-units C1a and C2a were usually grey or yellow-brown sands, about half of 
them had gravel in the topsoil, or occurred where laterite at < 1 m depth was mapped. In contrast, 
none of the releves assigned to sub-units C1b or C2b occurred on gravelly soils, and only about a 
quarter of them occurred where laterite was mapped at < 1 m depth (Table 3).  While topsoils for the 
C1b releves were mainly grey-brown loamy sands, some of them were yellow-grey or yellow brown 
loamy sands. Sub-unit C2b virtually only occurred on deep5 yellow-brown loamy sands. 
 
Releves assigned to Floristic Group D mainly occurred on the Cartis landform, though a few occurred 
on deeper sands in areas mapped as Whicher landform. One releve occurred on the Kingia landform 
in a sandy area severely affected by dieback disease. The surface soil of sub-unit D1 releves ranged 
from grey sands to grey or grey-brown loamy sands.  Sub-unit D2 releves were on grey sands, several 
of them had gravel on the surface, or laterite at < 1 m depth. 
 

BEC & OEC Mapping Code Major Floristic Group Floristic Group Sub-Unit 

CcChXoPc A A1? 

EmAfChBaBgDhMtSlHhPc C, D C1b, D1 

EmAfChBgDhHh C C1a 

EmAfChMtHh C C1a 

EmCcAfChPeHh no equivalent no equivalent 

EmCcChBaMtHhPc D D1? 

EmCcChBgDhHhSl C C1b 

EmCcChBgXoPlXpXaDhHhCsDl A, B A1, A2, B1a, B1b 

EmCcChXoKaMtPeKrSlHhMt D D2 

EmChBaBgMtHhSlPc D D1 

EmChBgXpLmHg B B1b 

EmChKaDhXpAl C C1b 

EmChXoBgRcDnSlHhSwDl C C2b 

Table 1. Relationship between current mapping units and the Floristic Groups and Sub-units derived 
from of hierarchical clustering of 162 releves at Happy Valley. 

                                                           
4 There were 15 sub-units identified in part 1 of the project but this was reduced to 12 following re-analysis of the expanded dataset. 
5 These yellow-brown loamy sands have been found to be up to 5 m deep (Strategen, 2006). 
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2. Description of Floristic Groups and Sub-units at Happy Valley 
 

FLORISTIC GROUP A: Forest of Eucalyptus marginata and Corymbia calophylla over Low Woodland A 

of Corymbia haematoxylon on shallow lateritic yellow-grey or grey sands or loamy sands on the 

Kingia and Whicher Scarp landforms [Bennett floristic groups 4, 5, 6, 7]. 

SUB-UNIT A1: Forest of Eucalyptus marginata over Low Woodland A of Corymbia 
haematoxylon on grey-brown loamy sands on the Kingia and Whicher Scarp landforms 

Other characteristic species: Banksia dallanneyi, Calothamnus sanguineus, Leucopogon 
pendulus 

Common species: Pericalymma ellipticum 

SUB-UNIT A2: Forest of Eucalyptus marginata and Corymbia calophylla on gravelly grey and 
grey-brown sands, or grey-brown or yellow-brown loamy sands of the Kingia (lateritic sandy 
gravels) or Whicher Scarp (sandy valleys) landform. 

Other characteristic species: Calothamnus sanguineus, Hibbertia hypericoides, Leucopogon 
pendulus, Xanthorrhoea gracilis, Xanthorrhoea preissii  

Common species: Banksia dallanneyi, Boronia dichotoma, Hakea amplexicaulis, Hakea 
lissocarpha, Hibbertia amplexicaulis, Hypocalymma robustum, Macrozamia riedlei, Persoonia 
longifolia 

 

Floristic Group B: Forest of Eucalyptus marginata over Low Woodland A of Allocasuarina fraseriana 

and Corymbia haematoxylon over Low Woodland B of Banksia grandis on shallow lateritic yellow-

grey, yellow-brown and grey sands or loamy sands of the Kingia and Whicher Scarp landforms 

[Bennett floristic groups 2 and 8] 

SUB-UNIT B1a: Forest of Eucalyptus marginata over Low Woodland A of Corymbia 
haematoxylon on gravelly grey brown sands and loamy sands on the Kingia and Whicher 
Scarp (sandy slopes) landforms. 

Other characteristic species: Acacia lateriticola, Banksia dallanneyi, Hakea cyclocarpa, 
Hibbertia hypericoides, Hypocalymma robustum, Xanthorrhoea gracilis, Xanthorrhoea preissii 

Common species: Hibbertia amplexicaulis, Leucopogon pendulus, Patersonia umbrosa 

SUB-UNIT B1b: Forest of Eucalyptus marginata over Low Woodland A of Corymbia 
haematoxylon on gravelly grey sands and sandy loams on the Kingia and Whicher Scarp 
(sandy slopes) landforms. 

Other characteristic species: Acacia lateriticola, Calothamnus sanguineus, Hakea 
amplexicaulis, Hakea cyclocarpa 

Common species: Baeckea camphorosmae, Banksia bipinnatifida, Banksia dallanneyi, 
Hibbertia hypericoides, Leucopogon pulchellus, Xanthorrhoea acanthostachya 

SUB-UNIT B2a: Forest of Eucalyptus marginata over Low Woodland A of Corymbia 
haematoxylon on gravelly grey, grey-brown and yellow-brown sands and loamy sands of the 
Kingia landform 
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Other characteristic species: Hakea amplexicaulis, Hakea cyclocarpa, Hibbertia hypericoides, 
Xanthorrhoea preissii 

Common species: Banksia grandis, Hakea lissocarpha, Hibbertia amplexicaulis, 
Hypocalymma robustum, Persoonia longifolia 

SUB-UNIT B2b: Forest of Eucalyptus marginata over Low Woodland A of Corymbia 
haematoxylon on gravelly grey, grey-brown and yellow-brown sands and loamy sands of the 
Kingia landform and Whicher Scarp (sandy slopes) landform on shallow laterite. 

Other characteristic species: Acacia lateriticola, Banksia dallanneyi, Hakea amplexicaulis, 
Hakea lissocarpha, Hibbertia hypericoides, Isopogon sphaerocephalus, Leucopogon pendulus, 
Patersonia umbrosa 

Common species: Bossiaea ornata, Leucopogon pulchellus, Persoonia longifolia, Pericalymma 
ellipticum, Xanthorrhoea preissii, Xylomelum occidentale 

 
FLORISTIC GROUP C: Forest or Low Woodland A of Eucalyptus marginata and Corymbia 

haematoxylon over Low Woodland B of Banksia grandis and Xylomelum occidentale (occasionally 

also Banksia attenuata) on yellow-grey, yellow-ōǊƻǿƴ όάƻǊŀƴƎŜέύ ƻǊ ƎǊŜȅ ōrown loamy sands of 

moderate depth of the Whicher Scarp landform [Bennett floristic groups 9 and 15], 

SUB-UNIT C1a: Forest or Woodland of Eucalyptus marginata over Low Woodland A of 
Allocasuarina fraseriana and Banksia grandis on gravelly grey and grey-brown sands and 
grey-brown or yellow-brown loamy sands on the Kingia (lateritic sandy gravels) and Whicher 
Scarp (sandy slopes) landforms 

Other characteristic species: Hibbertia hypericoides 

Common species: Adenanthos barbiger, Banksia dallanneyi, Corymbia haematoxylon, 
Isopogon sphaerocephalus, Melaleuca thymoides, Xanthorrhoea gracilis, Xylomelum 
occidentale 

SUB-UNIT C1b: Forest or Woodland of Eucalyptus marginata over Low Woodland A of 
Corymbia haematoxylon over Low Woodland B of Xylomelum occidentale on grey-brown or 
yellow-brown loamy sands on the Whicher Scarp (sandy slopes) and Kingia (lateritic sandy 
gravels) landforms. 

Other characteristic species: Phlebocarya ciliata, Xanthorrhoea gracilis, Xanthorrhoea preissii 

Common species: Banksia grandis, Dasypogon bromeliifolius, Dasypogon hookeri, Hibbertia 
hypericoides, Hypocalymma robustum, Leucopogon pendulus, Melaleuca thymoides, 
Stirlingia latifolia 

SUB-UNIT C2a: Woodland of Eucalyptus marginata over Low Woodland A of Corymbia 
haematoxylon over Low Woodland B of Xylomelum occidentale on gravelly grey-brown or 
yellow-brown loamy sands or sands and grey-brown or yellow-brown loamy sands on the 
Kingia (lateritic sandy gravels) and Whicher Scarp (sandy slopes) landforms. 

Other characteristic species: Banksia dallanneyi, Dasypogon hookeri, Hakea amplexicaulis, 
Hakea cyclocarpa, Hibbertia amplexicaulis, Hibbertia hypericoides, Xanthorrhoea gracilis 

Common species: Banksia grandis, Melaleuca thymoides 



Happy Valley Vegetation Mapping: II: Recommendations regarding mapping units Page 18 
 

SUB-UNIT C2b: Woodland of Eucalyptus marginata over Low Woodland A of Corymbia 
haematoxylon over Low Woodland B of Banksia grandis and Xylomelum occidentale on 
yellow-brown loamy sands on the Whicher Scarp (sandy slopes) and Kingia (lateritic sandy 
gravels) landforms. 

Other characteristic species: Banksia dallanneyi, Dasypogon hookeri, Daviesia nudiflora, 
Hakea cyclocarpa, Hakea ruscifolia, Hibbertia hypericoides, Ricinocarpos cyanescens, 
Stirlingia latifolia 

Common species: Adenanthos barbiger, Adenanthos meisneri, Hakea amplexicaulis, 
Lepidosperma leptostachyum, Leucopogon pendulus, Synaphea whicherensis, Xanthorrhoea 
gracilis 

 
FLORISTIC GROUP D: Woodland or Low Woodland A of Eucalyptus marginata, Corymbia 

haematoxylon, Banksia attenuata, Banksia grandis and Xylomelum occidentale on deeper grey brown 

loamy sands or grey sands of the Whicher Scarp and Cartis landforms [Bennett floristic groups 10, 11, 

12, 13, 14]. 

SUB-UNIT D1: Woodland of Eucalyptus marginata over Low Woodland B of Banksia 
attenuata, Banksia grandis and Xylomelum occidentale on grey sand or grey-brown loamy 
sand on the Whicher Scarp and Cartis landforms 

Other characteristic species: Hibbertia hypericoides, Melaleuca thymoides, Phlebocarya 
ciliata, Stirlingia latifolia, Xylomelum occidentale 

Common species: Allocasuarina fraseriana 

SUB-UNIT D2: Woodland of Eucalyptus marginata over Low Woodland B of Corymbia 
haematoxylon on grey sand on the Cartis landform 

Other characteristic species: Acacia pulchella, Dasypogon bromeliifolius, Kunzea recurva, 
Melaleuca thymoides, Phlebocarya, Stirlingia latifolia 

Common species: Eremaea pauciflora, Banksia attenuata 
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Table 2. Characteristic species (65% of releves or more) and common species (>25% of releves) 
for the Floristic Group sub-units at Happy Valley. 
 

 
 
 

Table 3. Floristic Group sub-units derived from hierarchical clustering of 162 releves at Happy Valley 
by Landform. Landforms where more than 25% of releves occurred are highlighted. 
 
 


