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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).   



Happy Valley Vegetation Mapping: II: Recommendations regarding mapping units Page 4 
 

 

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 
�^�o�}�Á�l�u�}�����Œ���š���_ 

% 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 


