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1. Introduction

The purpose of thiprojectis to build on the initial wrk which reviewed vegetation groups
and mapping units at Happy Valley (Smith, 2008). This initial review in¢luded

1. Comparing the floristics and vegetation of the Happy Valley (HV) mining lease area
with other areas on the Whicher Scarp and adjacent RiajRlain 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 @sulting (200} by the placement of 107
randomlyselected107 releves

Specificallghe objectives wee to identify areas wher¢here were significaninconsistencies
between thefloristic compositiorat these validatiorrelevesand the mapped vegetain
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. ldentify these areas using maps.

This projecinvestigatal 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 inéiaew (Smith, 208),
particularly in Appendix Itf that document.

Y SNBFTOSNI ASYSNIffe NBFSNNBR G2 a 4.9/ 3 hol/éo
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3. Methods

Methods used in the initial project to assdbg vegetation mapping units at Happy Valley
are detailed in Smith (2008Briefly, the project consisted of;

1. Establishing 10@ 3 NR{ONDRG felewisahthin the vegetation mapped area at
Happy Véey during May 2008,

2. Recording the structure and dominant species within each rélasavell as a brief
surface soil descriptign

3. Analysing the floristic data for the 107 releves (plus another 8 releves that were
located outside the mapped area) by haechicalclustering using the software
program PEOrd (McCune and Metford, 1999; McCune and Grace, 2002),

4. Comparing the vegetation recorded at each releve with the mapping unit description
FyR ff20F (Aytathdtreleve § OK & 02 NB ¢

5. The39releveswheréd KS YI 6§ OK a02NB o6l a4 a@SNER f25¢
examined to determine the reason for the discrepancy, these are detailed in
Appendix Il of Smith (2008).

The approach adopted in thpgoject wasto expand on the discussion in section 2.4 of the

initial reportwherel vy G 0 SYLII 6+ a YIRS (2 RSGSNNXYAYS (F
Gf 26Kk Y2RSNI GS¢ YIGOK a02NBad | QGADAL" g1 a Yl
June 200&rea to gather more data

An extrad7 floristic releves were sited to gatlmdurther information to supporsuggested
changes to the current vegetation mappifig further refine thdloristic grouping arising
from multivariate analysis of the grourtduthing dataa total of 162 releves from the first
and second surveys were apséd by hierarchical clusteringihe results are presented in
Appendix 2.

3. Results and Discussion

3.1. Releveswhere the vegetation match scorex A0 OOAOU 117 »
3.1.1. The EmAfChBaBgDhMtSIHhPanapping unit
az2zaid NBfS@Sa ¢6KSNBE GKS @S3Si2e0EA 20y Y210 GKO  6dl SA

EmAfChBaBgDhMtSIHhepping unit of BEC & OEC. The description for this mapping unit
IS;

% 6Releves were unmarked circular pte of approximately 10 m radius (for understory species) and 20 m radius for the tree
layer, centrepoints were recorded using a GPS unit.
3 Probably equivalent to Floristic Group C, sutit C2b ofSmith (2008)
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& C 2 NXdacalyptdstmarginataubsp marginata and Allocasuarina fraserianger Open
Low Woodland B dEorymbia haematoxylon, BanksisienuataandBanksia grandisver
Open Low Scrub B bfelaleuca thymoideand Dasypogon hookedver Dwarf Scrub D of
Hibbertia hypericoideand Stirlingia latifoliaover Open Low SedgesPlilebocarya ciliata
602y 3INBe alyRavé

As mapped by BEC & OEC timg generally occurs on deeper grey sands of the Whicher
Scarpg sandy slopes landform stgystem at HVN. The four releves where the vegetation

YFEGOK ¢l & a02NBR a a@OSNE t26¢ FNBE Ay | NBI 3

mapped as Kingiandform. Three othem, releves 354, 472 and 47age in areas where

laterite is mappe atlessthan 1 mdepthy R | Y20 KSNE oTtnx A& 2y |
EmAfChBaBgDhMtSIHhotruding into the Kingia landformlit wassuggestedn the initial

report that the mapping of the vegetation unEmAfChBaBgDhMtSIHhiBaeviewed in the

light of mapping of laterite at less than 1 m depthisalsosuggested that the boundary of

the adjacent mapping unigfmCcChBgXoPIXpXaDhHhGsRltered to include these

releves. The diagram below(Fig. 1)llustrates thesuggestedhanges to the boundary of
EmCcChBgXoPIXpXaDhHhCsDI

Figure 1 Suggestedhanges to the boundary of mapping uBinCcChBgXoPIXpXaDhHh&sDI
replaceEmAfChBaBgDhMtSIHh&wwn bycrosshatching.

3.1.2. The EmMCcChBgDhHhSmMapping unit

It is suggested that the boundaof the mapping uniEmCcChBgXoPXaDhHhCsDn the
southern part of the mapped area, north of HV&l.carried outthe vegetation here is on a
gravelly sandy loam (Fig &)d matches thelescription of that unit much more than it does
EmCcChBgDhHhSI
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Figure ZSuggtedboundary change of mé{bpmurEEtnCcCthXoPIXanhHthe[DdepIace
EmCcChBgDhHh&hown bygreenhatching The proposed nelEmChXaXpAlBarmLpBphapping
unit (see béow) is shown byellow crosshatching.

3.2. Releveswhere the vegetation match score x A GowO
moderate 6

Table 1 shows the vegetation mapping unit which had the highestberof releves where
0KS YIGO0OK &a02NB Bulgdestal thanges Wigh Re§aikhésé mapping
units follow.

% of total
BEC & OEC Vegetation Mapping Match Score of‘ releves

Units af 26k Y2H within unit
EmCcChXoKaMtPeKrSIHhMt 5 83.3
EmCcAfChPeHh 3 75.0
EmAfChMtHh 3 60.0
EmCcChBgDhHhSI 5 35.7
EmAfChBaBgDhMtSIHhPc 5 27.8
EnCcChBgXoPIXpXaDhHhCsL 6 18.7

Table 1 BEC & OEC mapping units which had the highest percentage of releves where the match
A02NB gl a aft26kY2RSNIGSe OFNRY { YAl

3.2.1. Mapping unit EmCcChXoKaMtPeKrSIHhMt

The Mapping uniEmCcChXoKaMtPeKrSIHhdAdescibed as;

G[ 26 2 2 2 RHEutalypRus rharghataubsp marginataand Corymbia calophyllaver
Open Low Woodland B @forymbia haematoxyloover Open Scrub dfingia australiend
Xylomelum occidentalever Low Scrub B delaleuca thymoides, Pericalymmbifgicum
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andKunzea recurvaver Dwarf Scrub D d¢fibbertia hypericoideand Stirlingia latifoliaover
Very Open Tall Sedges bfesomelaena tetragoneb2 y INB & & Y RSB d§

It occurs on the Whicher Scarp (slopes and valleys), Rosa (slopes and valleysj)ignd Car
(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 gbegwn loamy sands and they

supported vegetation that watypically a forest oEucalyptus marginatand Allocasuarina
fraserianaover Low Woodland A @anksia grandis, Banksia attenuata, Corymbia
haematoxylon, Persoonia longifobad Xylomelum occidentaléNeitherKingia australisior
Pericalymma ellipticurwere recorded in the releves situated in this unit. The nearest BEC &
OEC quadrats (HV40 and 2aW7) are in a different mapping unit. The area has been grazed
in the past and the understorey composition has probably been somewhat altered,
particularly,Phkebocarya ciliataappears to have been removed. It is suggested that the
vegetation mapping for this areadchangedo EmAfChBaBgDhMtSIHh@ag. 3).

o = 5 P >,
Figure 3.Suggested changes from mapping uihnCcChXoKaMtPeKrSIHdt
mapping unitEmAfChBaBgDhMtSiHcis indicated by hatching.

1

3.2.2. Mapping unit EmCcAfChPeHh
Mapping unitEmCcAfChPehkhdescribed as;

G2 2 2 R EufaRptds Marginataubsp. marginata over Open Low Woodland A of
Corymbia calophylland Allocasuarina fraserianaver Open Low Woodlandd@ Corymbia
haematoxylorover Low Heath C dfericalymma ellipticurover Open Dwarf Scrub D of
Hibbertia hypericoide®2y INB ek oNRogykeStft2g al yR6 d¢

This unit is found along the narrow, seasonal, distinctly incised creeks that run through the
Happy Valleyarea, 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
creeklinesAs would be expected, the vegetation along these narrow creeks is quite variable
¢ 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 calophyied Allocasuarina fraseriandal he 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 placeld was reconrmendedin Smith (2008)hat 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 toggtferith, 2008)andwhereas

they were mainly placed in the creek channel greundtruthing releves were placed out of
the channel and those showing a mismatch are in the transition zone between the creekline
vegetation and that surroundinig. No changen mapping is recommendetkere, 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 unitEmAfChMtHIis described as;

[ 26 C 2 BEalyptus marginitaubsp marginataand Allocasuarina fraserianaver
Open Low Woodland B @forymbia haematoxyloover Open Low Scrub B Mklaleuca
thymoidesover Open Dwarf Scrub D ldfbbertia hypericoide®2 y IANB & &l YR8 dé

It is mapped predominantlon the Whicher Scarp (sandy slopes and sandy valleys) landform
in the SE of the mapped area.

Thefive mappinggroundtruthing releves situaed within this vegetation uniall hadBanksia
grandis(as hadone ofthe two BEC & OEC quadrath/15 and HV18jtuated within the
mapping unij. Banksia attenuataXylomelum occidentalésopogon sphaerocephalus
Persoonia longifoliand Dasypogon hookeare also quite common within the unifTaking
theses taxa into account it appears that the vegetai®wvery close to that described for
mapping unitEmAfChBgDhHIMt may be desirable tmapping of this areéor a substantial
part of it) asEmAfChBgDhHh

3.2.4. Mapping unit EmCcChBgDhHhISI

Mapping unitEmCcChBgDhHhSHescribed as;
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a[ 26 2 2 2 RAutalypRis magir&ta subsp marginataover Open Low Woodland B of
Corymbia calophyllaCorymbia haematoxyloand Banksia grandisver Low Scrub A of
Dasypogon hookeaver Dwarf Scrub D éfibbertia hypericoideand Stirlingia latifoliajon
INBekeStt2g al yR8 d¢

SvendF GKS wmn NBfS@Sa aAriddz 6SR gAGKAY GKS dzy)
Gf 26k Y2RSNI 0w of thede iniEnfatsheshwere in relation to rele\@d2 and

413)near the boundary of the uniDne of them (releve 402) is inside the suggested

boundary realignment of mapping uniEmCcChBgXoPIXpXaDhHhGstial the other is very

near the boundary of mapping uriimChXoBgRcDnSIHhSwiith which it is a good match

(in this case no change to the boundargiggestejl

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

4) have an understorey floristic composition that is quite different from that described for
EmCcChBgDhHH&Ir instance Corymbia calophylland Stirlingia latifoliaare not present)

This difference mabe 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
200dzNJ Ay 2NJ YySFENJ FNBFa YILLSR a KbrgAy3d | 3
GLISYAy&adzZ aé¢ 2F GKS YAY3IAlL fFyRF2NY GKIFG SE

A description for this lateritginfluencedareabased on five releves placed within it is;

Woodland ofEucalyptus marginataubsp marginataover Low Woodland A @orymbia
haematoxylorover Low Woodland B @anksia grandiand Xylomelum occidentalever Low
Scrub B obasypogon hookeri, Hakea amplexicaahsl Hakea cyclocarpaver Dwarf Scrub
C ofHibbertia hypericoideslypocalymma robusturand Xanthorrhoea gratis [on gravelly
grey sand or loamy sand].

There does not appear to bemaatch with this description among the mapping units

currently used for the Happy Valley arddowever, the vegetation of this low laterite ridge

is related to thevegetation to thesouth mapped aEmChXoBgRcDnSIHhSveldt that
immediately to the east whichouldbe mapped aEmChXoBgRcDnSIHhSveitier than
EmCcChBgDhHIEI it is presentlyEven though the vegetation of this area is somewhat
different to EmChXoBgRcDnSIHhS{Hrstic Group sutunit 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 EmChXoBgRcDnSIHhSwDI

Just to the easof the area described in section 3.2.4 the vegetation is a closer match to
mapping unitEm®XoBgRcDNnSIHhSwb4nN its current mapping asmCcChBgDhHO 8|
contains such characteristic specieaviesia nudiflorgsubsp.nudiflora, Hakea ruscifolia
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andRicinocarpos cyanescenshe map shown in Fig. 4 shows shuigigestedextension of
EmChXoBgRcDnSIHhSvimdluding the laterite ridge separating the two areas.

—

82 740
TR

HV08
HV11 674 /

.
A2 660,

HVO03

HV09
429 A 20

416 -

HVO1 nAaVvE DAVEO2

HV18

8!
HV04

Figure 4 Suggeste@xtension of mapping unEmChXoBgRcDnSIHhSsHaiwn bycrosshatching

3.2.6. Mapping unit EmAfChBaBgDhMtSIHhPc

Severabroundtruthing releves situated on thismapping unit were scored as having

Gf 26k Y2RS NIhis$ds primarily®décause they did not contaanksia attenuata
or Dasypogon hookerhowever no change is recomended because the vegetation and
soils recorded at the releves generally conform to the mapping unit.

3.2.7. Mapping unit EmCcChBgXoPIXpXaDhHhCsDI

Mapping unitEmCcChBgXoPIXpXaDhHh@&siheé most widespread unit, covering 38% of
the area mapped. It occursamly on the Kingia landform, but also extends into the Whicher
Scarp landform, particularly where shallow laterite is mapped. The unit is described as;

[ 26 2 2 2 RHutalypRus rharghataubsp marginataand Corymbia calophyllaver
Open Low Woodled B ofCorymbia haematoxylon, Banksia graralisl Xylomelum
occidentaleover Open Scrub ofanthorrhoea preissii, Xanthorrhoea acanthostacayd
Persoonia longifoliaver Open Low Scrub BB&sypogon hookedver Dwarf Scrub D
dominated byHibbertia hygricoides, Dryandrindleyanasubsp lindleyanalnow Banksia
dallanneyj andCalothamnus sanguiness2y o NRB gy &l yRe 2 Y8 d¢

While Xanthorrhoea acanthostachyaay be foundin low numbers over much of the area
mapped as this unit, it is mainly confinenldreas of heavy gravels on ridge tops or steeper
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slopes, often in association wiBanksia armataThis association, with its other
characteristic species such Asacia lateriticolaBaeckea camphorosmae, Banksia
bipinnatifida, Calothamnus sanguineudjbbertia glomerataKingia australi@nd
Leucopogon pulchellyand occasionallizambertia multifloravar. darlingensisand
Platythecasp. Argyl¢is distinctive enough to be mapped as a separate UHieassociation
also occurs in Dardanup State forekidk 15 km north easbf the mining site (Keighest
al., 2008). Thesuggestedareas to be mapped as this unit area shown in Figs. 5 aAd 6.
suggested description for thiew mapping unit is;

& C 2 NFdacalyptdstimarginataubsp.marginataover Low Vdodland A ofCorymbia
haematoxylorover Low Scrub A &fanthorrhoea acanthostachyand Xanthorrhoea preissii

over Dwarf Scrub C éfcacia lateriticola, Banksia armasand Leucopogon pulchelluser

Dwarf Scrub D ddanksia bipinnatifida, Calothamnus sanus (Hibbertia glomeratasubsp.
glomerata, Hypocalymma robustuand Isopogon sphaerocephaldsd ¢ KS Y I LILJA y 3
O 2 dzt EmG@hRaXgAlBarmLpBpL

Figure 5Suggestechew mapping uniEmChXaXpAlBarmLpBghprthern occurrence] shown by
hatched area.

Figure GSuggesteahe mapping uniEmChXaXpAlBarmLpBg&puthern occurrence] shown by
hatched area.
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4. Conclusions

The initialvegetation mappingroundtruthing survey (Smith, 2008pllowed by a further

survey targeted at specific areas has demonstidteat there is a case for smapping 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 renapping part of the boundang recommencdd are the;

EmAfChBaBgDhMtSIHhapping unit(extending boundary)

EmCcChBgXoPIXpXaDhHh@=spping unitlextending boundary)

EmAfChBaBgDhMtSIHhRepping unitfchanging mapping unit codena polygon)

EmAfChBgDhHhapping unit(combine withEmAfChMtHmapping unit polygon?)

Em@®XoBgRcDnSIHhSwidpping unit (extend to the north over low laterite ridge)

A new vegetation mapping unit (a subdivision of BreCcChBgXoPIXpXaDhHhGsD) is
suggestedor areas wheréBanksia armatand Xanthorrhoea acanthostachyaccur
together. This unit, which occurs on heavy grav@lainlynear the tops of ridges, is
recommenckd for two areasnear HV13 and HV14nd near HV32.
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Appendix 1.

Location of 162 vegetation mapping ground -truthing releves at the Happy
Valley mining lease areas.

igure 8.Vegettio mappng grountiuthing releves at Happy VaIIy 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 Flastic Groups and Sulnits at Happy Valley
Tables:

1. Relationship between current mapping units and the Floristic Groups andir8tsh
derived from of hierarchical clustering of 162 releves at Happy Valley.

2. Characteristic species (65% of relevesnore) and common species (>25% of releves)
for the Floristic Group subnits at Happy Valley

3. Floristic Group suinits derived from hierarchical clustering of 162 releves at Happy
Valley by Landform.

4. Floristic Group suinits showing percentage oéleves 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

Classificatiotby hierarchical clusteringf the 162 releves surveyed during parts 1 and 2 of this
project identified four major Floristic Groups and 12 floristic-sniis’ (Table 2) The relationship
between these Floristic Groups, their subits and the current vegetation mapping units is shown in
Tablel. 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 grawety thailKingia
landformat around 100 m altitude and aboy#hough in a few places they occurred on the upper
slopes of the Whicher Scarp landform. Suit A1 tended to occur on grdyrown loamy sands,
which were usually not gravelly at the surface, wdaes subunits A2Bla, B1b, B2a and B2b almost
always occurred on shallow gravelly grey or yellmawn sands and loamy sands, often with
outcropping laterite.

wSt S@Sa FNRBY Cf2NARaGAO DNERdzJ ISy SNI tform 2 O OdzNJ
within the Whicher Scarp landform, or on the Whicher Scarp landform itself. The soils occurring at
releves assigned to sulmits Cla and C2a were usually grey or yelloawwn sands, about half of

them had gravel in the topsoil, or occurred where titeat < 1 m depth was mappeth contrast,

none of the releves assigned to suhits 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
C1lb relevesvere mainly greypbrown loamy sands, some of them were yeligvey or yellow brown

loamy sands. Subnit C2b virtually only occurred ateep’ yellow-brown loamy sands.

Releves assigned to Floristic Group D mainly occurred on the Cartis landform, thewgbetirred

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 soilioitddhh releves ranged

from grey sands to grey or grdyown loamy sads. Subunit 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 SutJnit
CcChXoPc A Al1?
EmAfChBaBgDhMtSIHhPc C,D Clb, D1
EmAfChBgDhHh C Ch
EmAfChMtHh C Cla
EmCcAfChPeHh no equivalent no equivalent
EmCcChBaMtHhPc D D1?
EmCcChBgDhHhSI C Cilb
EmCcChBgXoPIXpXaDhHhCsDI | A, B Al, A2, Bla, B1lb
EmCcChXoKaMtPeKrSIHhMt D D2
EmChBaBgMtHhSIPc D D1
EmChBgXpLmHg B Blb
EmChKaDhXpAl C Clb
EmChXoBg®nSIHhSwDI (3 C2b

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

* There were 15 subinits identified in j@art 1 of the project but this was reduced to 12 followingamalysis of the expanded dataset.
® These yellowbrown loamy sands have been found to be up to 5 m deep (Strategen, 2006).
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2. Description of Floristic Groups and Suinits at Happy Valley

FLORISTICR®UP AForest ofEucalyptus marginatand Corymbia calophyllaver Low Woodland A
of Corymbia haematoxyloon shallow lateritic yellovgrey or grey sands or loamy sands on the
Kingiaand Whicher Scarfandforms[Bennett floristic groups 4, 5, 6, 7].

SUBUNITAL: Forest oftucalyptus marginataver Low Woodland A @orymbia
haematoxyloron greybrown loamy sands on the Kingia and Whicher Scarp landforms

Other characteristic specie®anksia dallanneyi, Calothamnus sanguineus, Leucopogon
pendulus

Common speies Pericalymma ellipticum

SUBUNITAZ: Forest ofEucalyptus marginatand Corymbia calophyllan gravelly grey and
grey-brown sands, or greprown or yellowbrown loamy sands of the Kingia (lateritic sandy
gravels) or Whicher Scarp (sandy valleys) lamaf

Other characteristic specie€alothamnus sanguineus, Hibbertia hypericoides, Leucopogon
pendulus, Xanthorrhoea gracilis, Xanthorrhoea preissii

Common speciedBanksia dallanneyi, Boronia dichotoma, Hakea amplexicaulis, Hakea
lissocarpha, Hibbertiamaplexicaulis, Hypocalymma robustum, Macrozamia riedlei, Persoonia
longifolia

Floristic Group BForest oEucalyptus marginataver Low Woodland A &llocasuarina fraseriana
and Corymbia haematoxyloover Low Woodland B &anksia grandisn shallow lateitic yellow
grey, yellowbrown and grey sands or loamy sands of the Kingia and Whicher Scarp landforms
[Bennett floristic groups 2 and 8]

SUBUNITBL1a: Forest ofEucalyptus marginataver Low Woodland A @@orymbia
haematoxyloron gravelly grey brown sasdnd loamy sands on the Kingia and Whicher
Scarp (sandy slopes) landforms.

Other characteristic specieg\cacia lateriticola, Banksia dallanneyi, Hakedanarpa,
Hibbertia hypericoidesjypocalymma robustum, Xanthorrhoea gracilis, Xanthorrhoea preissii

Common speciedHibbertia amplexicaulis, Leucopogon pendulus, Patersonia umbrosa

SUBUNITBLb: Forest ofEucalyptus marginataver Low Woodland A @orymbia
haematoxyloron gravelly grey sands and sandy loams on the Kingia and Whicher Scarp
(sandy slopedandforms.

Other characteristic specieg\cacia lateriticola, Calothamnus sanguineus, Hakea
amplexicaulis, Hakea cyclocarpa

Common specieBaeckea camphorosmae, Banksia bipinnatifida, Banksia dallanneyi,
Hibbertia hypericoides, Leucopogon pulchellusthtarhoea acanthostachya

SUBUNITB2a: Forest ofEucalyptus marginataver Low Woodland A @orymbia
haematoxyloron gravelly grey, gregrown and yellowbrown sands and loamy sands of the
Kingia landform
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Other characteristic specietiakea amplexicauli$jakea cyclocarpa, Hibbertia hypericoides,
Xanthorrhoea preissii

Common specieBanksia grandis, Hakea lissocarpha, Hibbertia amplexicaulis,
Hypocalymma robustum, Persoonia longifolia

SUBUNITB2b: Forest ofEucalyptus marginataver Low Woodland A @é@oymbia
haematoxyloron gravelly grey, grelgrown and yellowbrown sands and loamy sands of the
Kingia landform and Whicher Scarp (sandy slopes) landform on shallow laterite.

Other characteristic speciegicacia lateriticola, Banksia dallanneyi, Hakea amipéaxis,
Hakea lissocarpha, Hibbertia hypericoides, Isopogon sphaerocephalus, Leucopogon pendulus,
Patersonia umbrosa

Common speciedBossiaea ornata, Leucopogon pulchellus, Persoonia longifolia, Pericalymma
ellipticum, Xanthorrhoea preissii, Xylomelumidentale

FLORISTIC GROUORorest or Low Woodland A Bficalyptus marginatand Corymbia

haematoxylorover Low Woodland B &anksia grandiand Xylomelum occidental@ccasionally
alsoBanksia attenuation yellowgrey, yellowdo N2 ¢y 6 & 2 NI yo@EnScamy sendlol NB & 6
moderate depth of the Whicher Scarp landform [Bennett floristic groups 9 and 15],

SUBUNITC1la:Forest or Woodland dEucalyptus marginataver Low Woodland A of
Allocasuarina fraserianand Banksia grandisn gravelly grey and grdyrown sands and
grey-brown or yellowbrown loamy sands on the Kingia (lateritic sandy gravels) and Whicher
Scarp (sandy slopes) landforms

Other characteristic specie#iibbertia hypericoides

Common speciesAdenanthos barbiger, Banksia dallanneyi, Corymbéntatoxylon,
Isopogon sphaerocephalus, Melaleuca thymoides, Xanthorrhoea gracilis, Xylomelum
occidentale

SUBUNITC1h Forest or Woodland dtucalyptus marginataver Low Woodland A of
Corymbia haematoxyloover Low Woodland B ofylomelum occidentalen gey-brown or
yellow-brown loamy sands on the Whicher Scarp (sandy slopes) and Kingia (lateritic sandy
gravels) landforms.

Other characteristic specie®hlebocarya ciliata, Xanthorrhoea gracilis, Xanthorrhoea preissii

Common speciesBanksia grandis, Dasygon bromeliifolius, Dasypogon hookeri, Hibbertia
hypericoides, Hypocalymma robustum, Leucopogon pendulus, Melaleuca thymoides,
Stirlingia latifolia

SUBUNIT C2aWoodland ofEucalyptus marginataver Low Woodland A @orymbia
haematoxylorover Low Woodlad B ofXylomelum occidentalen gravelly greyprown or
yellow-brown loamy sands or sands and gtapwn or yellowbrown loamy sands on the
Kingia (lateritic sandy gravels) and Whicher Scarp (sandy slopes) landforms.

Other characteristic specie®anksia ddanneyi, Dasypogon hookeri, Hakea amplexicaulis,
Hakea cyclocarpa, Hibbertia amplexicaulis, Hibbertia hypericoides, Xanthorrhoea gracilis

Common speciedBanksia grandis, Melaleuca thymoides
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SUBUNIT C2bWoodland ofEucalyptus marginataver Low Woodland of Corymbia
haematoxylorover Low Woodland B @anksia grandiand Xylomelum occidentalen
yellow-brown loamy sands on the Whicher Scarp (sandy slopes) and Kingia (lateritic sandy
gravels) landforms.

Other characteristic specieBanksia dallanneyi,dypogon hookeri, Daviesia nudiflora,
Hakea cyclocarpa, Hakea ruscifolia, Hibbertia hypericoides, Ricinocarpos cyanescens,
Stirlingia latifolia

Common speciesAdenanthos barbiger, Adenanthos meisneri, Hakea amplexicaulis,
Lepidosperma leptostachyum, Lepogon pendulus, Synaphea whicherensis, Xanthorrhoea
gracilis

FLORISTIC GROUPRADodland or Low Woodland A Blcalyptus marginata, Corymbia

haematoxylon, Banksia attenuata, Banksia graragtid Xylomelum occidentalen deeper grey brown
loamy sands or ggesands of the Whicher Scarp and Cartis landforms [Bennett floristic groups 10, 11,
12, 13, 14].

SUBUNIT DiWoodland ofEucalyptus marginataver Low Woodland B d@anksia
attenuata, Banksia grandesnd Xylomelum occidentalen grey sand or grelgrown loamy
sand on the Whicher Scarp and Cartis landforms

Other characteristic specie#iibbertia hypericoides, Melaleuca thymoides, Phlebocarya
ciliata, Stirlingia latifolia, Xylomelum occidentale

Common speciesAllocasuarina fraseriana

SUBUNIT D2Woodland ofEucalyptus marginataver Low Woodland B @orymbia
haematoxyloron grey sand on the Cartis landform

Other characteristic specieg\cacia pulchella, Dasypogon bromeliifolius, Kunzea recurva,
Melaleuca thymoides, Phlebocarya, Stirlingia latifolia

Common pecies Eremaea paucifloreBanksia attenuata
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Table2. Characteristic species (65% of releves or more) and common species (>25% of releves)
for the Floristic Group subnits at Happy Valley

Table3. Floristic Group sulinits derived from hierarchid&lustering of 162 releves at Happy Valley
by Landform. Landforms where more than 25% of releves occurred are highlighted.
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