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3. SUMMARY

¢tKS @S3SilrdA2y &adz2N¥Se IyR FaasSaavYSyd NBLIR NI
plant community mappd in the Happy Valley South mining leas&agChXoBgRc

DnSIHhSwDiby BEC&OEC (2006) and labelled Floristic Grouprstiic2b by Smith (2008b)

extends more than 3 km south of the mining leases and that more than 80 ha of the
communityexists outside thedlase. As would be expected for a Whicher Scarp plant

association in a region where there is great alpnad betadiversity in plant species there is

a fair bit of variation within the group. However, this study and a previous one (Smith,

2008b) have demastrated thatthead & St f 26 &l Y R¢ haslebeyali O2 YYdzy A (i
OKIF NI OGSNRAaGAO LA IFYyG aLISOASa (GKIFG G23S3HKSNJ
INBeé¢ 2-0NEEBE { 216 yiéams o? deliate Pt means that it is a distinct

plant communiy that is easily characterized and recognized in the field.

4. INTRODUCTION

.SYIE wS&a2dzNOSa [GRQ& | F LI +1ffSeavhylBml f
+1 ff Sel YR NdIKIELILES . ogetrr fagy form the Happy Valley Mining Lease

Areal & NBFSNNBR (G2 Ay GKAA NBLRZNIO® ¢KS &l | LI
DFGAYya w2FR Ay ! NHetS {dFdS F2NBad of201 Iy
1.5 km SW of HVN, half of the deposit overlying Argyle State forest bldtkheitemainder

occurring on privately owned land. In the application to mine the area of its mining leases in
State forest Bemax Resources has committed to minimising the area of native vegetation
cleared during mining, restricting clearing to the perieretf the ore body and critical

infrastructure areas. The area of native vegetation proposed to be cleared at the HVN and

HVS project areas would be 42 ha and 60.5 ha respectively, with 43.8 ha in State forest.

In relation to the proposal to mine in Staterest at Happy Valley Bemax Resources
(previously Cable Sands Pty Ltd) has commissioned a series of vegetation surveys
(summarised in Bennett Environmental Consulting and Onshore Environmental Consultants
[BEC & OEC], 2006) that have sought to;

() identify aspects of the flora and vegetation that have conservation significance,

W to develop a reasonably reliable conceptual model of the relationships between
landforms, soils, vegetation and flora, artd,produce a vegetation map of the local
area thatreflects the above relationships.
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41. TheOQOUAIT 1T x OAT A6 DPIAT O Al il1 OTEO
The Department of Environment and ConservaiiDiEChas expressed concerns that the
LINELIZASR YAYAY3 i . SYIE wSadidingas @dversely LILE  +
onaplantcommy A Geé GKIFIG AG O2yaAARSNBR (2 065 aljdz i
because it is considered to be habitat for the MRviesia elongataubsp.elongatad €

Daviesia nudiflora, a characteristic species of the community, was also at the soatitern

of its range at Happy Valley, the nearest populations being near Perth almost 200 km away.

The communityon the Happy valley mining leaseccurred on weldrainedyellow! sandy

soils within the Kingia, Whicher Slopes and Whicher Valley landforms.

Thecommunity had apparently first been identified in Bennett Environmental Consulting Pty
Ltd (2003) as part of the mapped vegetation tfraBaChOpen forest oEucalyptus
marginatasubsp.marginataand Corymbia haematoxyloover Low Woodland dBanksia
attenuataover a Low Shrubland dominated Bgenanthos meisneand Stirlingia latifolia

The mapping unit was defined in the following w@gble 1)

Strata Significant species
Dominant trees Banksia attenuata, Corymbia haematoxylon, Eucalyptus margmsutsp.
marginata, Nuytsia floribunda, Xylomelum occidentale
Dominant shrubs > 1 m tall Hakea ruscifolia
Dominant shrubs <1 m tall Adenanthos meisneri, Banksia sphaerocarpa, Daviesia nudiflora, Bank:
dallanneyi, Hibbertia hypericoides, Stirlingia lat#ol
Herbs Phlebocarya ciliata

Tablel5 STAYAGAZ2Y 2F (KS @eSftt2¢ al yRaé¢ O2YYdzyAaide A
Pty Ltd (2003).

At the time the known extentofthéd @ St t 26 & y R¢ waslboyf &7 h& IheY dzy A
original layout of thepit and equipment and operational areas would have affected 71%
OMPpPH Kyelow2IFy B KS2 ¥ Y dzy A (laietafion o thé. IbeRtibdoEtEe R
equipment/operational areas reduced the impact on the then known extent of the

community to 61% (16.6a) (Strategen, 2008).

Bennett Environmental Consulting and Onshoreiemmental Consultants Pty Ltd [BEC &
OEC] (2006) mapped this communityeaeChXoBgRcDnSIHhSveDt described it as;

oLow Woodland A dEucalyptus marginataubsp marginataover OperLow Woodland
B of Corymbia haematoxylon, Banksia granaiml Xylomelum occidentalever Open
Dwarf Scrub C ddaviesia nudiflorgubsp nudiflora, Ricinocarpos cyanescemnsl
Stirlingia latifoliaover Dwarf Scrub D dfibbertia hypericoides, Synaphea wigidmsis

! Munsell colour described @&5Y to 10YRStrategen, 2006)
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andDryandra lindleyanaubsplindleyangon ¢ INB &k 2 Nl y3ISk e St-ft 24¢ a
slopes.

Numerical classificatidrof 40 quadrats established by BEC & OEC (2006) by T.E. Griffin
separated the vegetation of the Happy Valley mining lease ared mftoristic groups or

vegetation units. The quadrats situated within the mapping unit described above fell within
DNRdzLIJ M 2F DNAFTFAYQaA Iyl fedaArad ¢KAA Ff2NAai

dLow Forest A to Low Woodland AExicalyptus marginataubsp.marginata over

low Woodland B ofCorymbia haematoxyloover Open Scrub @danksia grandis,
Banksia attenuata, Xylomelum occidentaled Persoonia longifoliaver Low Scrub B
of varying species and Dw&trub C dominated Iitirlingia latifoliaand Hibbertia
hypericoidesn grey sandl.... Additional taxa that characterize this group are:
Pentapeltis peltigera, Isopogon sphaerocephalus, Boronia hunahgBasypogon
hookeri¢

Smith (2008b) identified an addition20 ha2 ¥ G KS e St t 246 &l yRé 02 VY)Y
Happy Valley South mining lease. He produced a description of the comdeityified
using hierarchical clustering of releve datdyich he labelled Floristic Group subit C2b as;

Woodland ofEucalyptus marginataver Low Woodland A @&orymbia haemtoxylonover
Low Woodland B dBanksia grandiand Xylomelum occidentalen yellowbrown loamy
sands on the Whicher Scarp (sandy slopes) and Kingia (lateritic sandy gravels) landforms.

Other characteristic specieBanksia dallanneyi, Dasypogon hookedyi@sia nudiflora,
Hakea cyclocarpa, Hakea ruscifolia, Hibbertia hypericoides, Ricinocarpos cyanescens,
Stirlingia latifolia

Common speciesAdenanthos barbiger, Adenanthos meisneri, Hakea amplexicaulis,
Lepidosperma leptostachyum, Leucopogon penduluspBga whicherensis, Xanthorrhoea
gracilis

4.2. Off-lease surveys to find new areas ofthe OUAT 11T x OAIT
plant community

DEC required Bemax Resources to undertake additional surveys off the minirgtdéease
ascertain whetherthé& & St £ 2 6 & | Y R ¢ octuiréd ¥lsewr@@TYerrepyrirofiad
survey carried out by Bennett Environmental Consulting Pty Ltd (BEC, 2007) demonstrated

2 By hierarchical clustering using PATN software.
®The soil colour for most of the quadrats placediik A & 3ANR dzLJ 61 & 3IAGSY & aesStf 2
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GKFEG GKS O2YYdzyAle ol a aoARSE&@ RAAGNANOdzI SRS
mining leaseBEC (2007) established edev10 m x 10 m floristic quadrats in State forest

south of the Happy Valley leases. The vegetation in whimhthe 11quadrats were placed

was chosen on the basis of evident similarites todhé St f 26 al yRE intde I yi O
mining leases are&idt of the eleven quadratsontainedDaviesia nudifloraand of these 8

quadrats 3 also contained the DRF speBasiesia elongataubsp.elongata The soil ir/

of the quadratswith D. nudiflorag & RSaONA O SR a4 aeéStft2¢6é¢ I yR

Hierarchical clustering of théloristic data from the &xtradyellowa | yogRadrats with that
from 40 quadrats from within the mining leassisowed thatwhile two of them clustered
closelywiththed @ St f 2 6 &I y R ¢ withifh the/minin@l@a¥eYuzytiedi férmed a
distinct group at the first level, though they did cluster together at the second level (BEC,
2007).

Previous to the survey for areas of the® St f 2 ¢ & | Yy R¢ repdftdd fyiBE® 2 Y Y dzy A
(2007) the same consultants had carried out a surveliersame area for three of the

floristic elements of the community, viDaviesia elongataubsp.elongata, Daviesia

nudifloraand Ricinocarpos cyanescefi3EC, 2004)This survey identified several new

populations oD. elongatasubspelongatg allgras A y 3 2 y-2 NRYWA S L2 6al yR | yI
(0 K2 dzid | P.RadifloraRIF I y 1 &> INB gA RN ABKE 2w Ra @NBRe2 & |

4.3. Objective of this project

The objectiveof this project wago locate and map the extent afther occurrences of the
Ge St f 2 ¢mmauhity(Brilar@zahe mapping unEmMChXoBgRcDnSIHhS)DIState
forestimmediatelysouth of the Happy Valley mining leases.

5. METHODS

TKS LINBaSyOS 2NJ 20KS NancdBmugitfwadiinktilly detednigddt 2 ¢ a
by the presence of DaviesiaRtk Tt 2 NI 2y aeSftf2¢6AaKé az2Aafao
classified in the field into the following categories: grey, gvegwn, yellowgrey and yellow
brown-i KS f 1 ad (G662 o0SAy3 NBEIIFINRSR |4 aeStf20A:

The locationPaviesia elongataubsp.elongat andD. nudiflorapopulations (BEC, 2004)

andof quadrats placed in yellow sands communities surveyed by BEC (2007) in State forest
south of the Happy Valley mining leases were used as starting points for the survey reported
here. Transects were walkedrthugh the State forest and releves sitatlintervals within

the dyellowsand plant community(as defined abovegnd in nonyellow sand community
vegetation immediately adjacent to itAt each relevgpoint perennial plant taxa were

recorded within an apmximate 20 m radius for trees and 10 m radius for understorey

A JarraFMountain marri woodland community on yellow sands Pageb



species. The location off the releve was recorded using a GPS unit and also the colour and
texture of the topsaoil.

The location othe 130releves assessed during the survey is shown in Fig. 1

Figure 1 The locations of 130 releves assessed during the project. The location of the southernmost Happy
Valley mining lease is shown by the blue dashed line at the top right of the map.

6. RESULTS
6.1. Cooccurrenceof OUAT 1 T x OAT A6 Bdedes O AT 11 OT |

One hundred and thirty releves were assessed during the survey. They were all located

within Argyle State forest block between 200 m and 3,300 m SW of the southernmost of the
Happy Valley mining lease tenements (M70/908)summary of the quadrats witlegard to
GKNBES 2F GKS OKI NJY O S NI glaitio@munih)Paviestainudi@icFa, G K S
Ricinocarpos cyanesceaisd Synaphea whicherengjthe presence oBanksia attenuata

within releves, and the presence of gravel or lateritéhie topsoil is given in Table 2
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DN RC HR SW BA LAT
DN 100 78 83 72 38 14
RC 69 100 71 60 42 10
HR 85 82 100 72 43 10
SW 77 72 74 100 26 20
BA 65 83 73 43 100 3
LAT 30 24 21 39 3 100
Table2. Cooccurrence expressed as a percentafeelevesof 5plani 4 LJISOA Sa OKIF NI OGSNR adGA

& | ypRagt community within the Happy Valley mining leasesl also their occurrence in releves where the
topsoil was gravelly or where laterite was evident (Didviesia nudifloraRCRicinocarpos cyanescerts$R:
Hakea ruscifoliaSW;Synaphea whicherensiBA;Banksia attenuatalLAT; gravel/laterite).

As can be seen from Tablelhat 78% of releves wher@aviesia nudifloraccurred also
containedRicinocarpos cyanescer@3% containetHakea ruscifolia72%Synapha
whicherensigind in 38%Banksia attenuatavas one of the overstorey treesSixty seven
percent of releves witlD. nudifloraalso contained bothR. cyanescerandH. ruscifoliseand
51% of releves witD. nudifloracontained all three of th other charaatristic speciesk.
cyanescend. ruscifolia and Synaphea whicherer{Biata not showh

In order to further explore the association of plant species within the search area floristic
data from 49 of the 130 releves from this project (27 of the 49 contadenudiflorg ,
together with 6releves(5 of which contained. nudiflorg from the Happy Valley mining
leases (Smith, 2008a, 2008b) was subjected to hierarchical clustering using@rel PC
software (McCune and Metford, 1999; McCune and Grace, 2002).

The clustering formed two main groups at the first lefigy. 2)Floristic group A was mainly
F2NY¥SR FTNRBY NBtS@Sa Ay GKS Gg2 Y240 y2NIKSN
community, as well as 5 of the 6 releves from the Happy Valley mining, [Besup A lacks

Banksia attenuatand has a low representation éflocasuarina fraserianavhich also is

not present in the Happy Valley mining lease occurrences of the community.

Floristic Group B comprised mainly releves from the largest, southernrecce of the
community. No clear pattern emerges with regard tioe two subgroups of Group A at this
stage. However Group B is clearly divided irnt@o sub-groups; sukgroup B2 haseleves
not containingDaviesia nudiflorand occurson grey sandsrogrey loamy ands and sub
group Blis mainly comprised of releves whdpe nudiflorawas present and where topsoll
O2f 2dzNJ ¢g-BRNBaeSt PRNBGY St 2 6

With regard to the species groups in Figureayiesia nudiflor&lusters tightly with
Banksa dallanneyi, Hakea ruscifolia, Ricinocarpos cyanescens, Stirlingia latifdlia
Synaphea whicherensi8anksia attenuatand Daviesia divaricatéend to cluster together
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within subgroup B1 and both are alstronglyassociatedvith Daviesia nudifloraAt 34 of
the 37 releves (92%) whet2. divaricatavas presenD. nudiflorawas also present.

6.2. Vegetation structure AT A &I T OEOOEAO 1T £ OEA OU/
community

TKS aeStft2g al yRgendaidiiyh y i a @238 Soegh MBS, 207)

with an overstoreyfoliage projective covefFPCprobablyin the rangeof 35¢ 459%.

Howeverthe method of Muir(1977) has generally been used for describing the vegetation

of the Whicher Scarp area (eBenndt Environmental Consulting, 2007; Kbkery et al.,

2008) and using this method, where the different height classes are descd#pedately

the tallest component of the overstorey is often described as a woodland (that is FPC > 30%).
Whereas theEucalyptus marginat&€orymbia haematoxylotiominated vegetation in which
thea@ St f 26 al yRé¢ occislwguit bedigserbetryisiain épen forest using

{ LISOKG Q& Of B @aighdtaBankdiaatieyuta tbfntion further downslope on

GKS /FNIAa fFyRT2N)Y A aesafecRifeation. Mevedhelgsg, Rt | Y R
general usage has lead to the trdeminated formations of the Whicher Scarp being

thought of as woodlands.

A recent report on the vegetation of the Whicher Scarp (Keighaea}, 2008) has provided

for the first time acontext in which to place floristicaliyerived vegetation units from

surveys such asthisorithed @ St t 26 & y R ¢ fitd dithinyMajor BIBrigt dzy A G &
DNRdzL) / 642 KAOKSNJ { OF NLJ ¢g22Rfl yRa 2F O2f 2 dzN
survey WHS) classification$. KA & 3INR dzLJ A& Ge@LIAOLFfte FaazoOAl
sands, often with a finer clay/loam fraction (Keighetyal, 2008, p. 23). More particularly.

thea@ St f2¢ al yREé¢ appéars t be p@toyFbdgiccdaminuntipe C2

Whicher Scarp Jarrah woodland of deep coloured sands (WHSFCT C3). Two of the Whicher

{ OF N1LJ adzN©Seé ljdzr RN Ga LX I OSR Ay GDNRdzLI mé 6
also stated to be part of WHSFCT C3 (Keigttealy, 2008).

Thea @ St fyRa@ &J I y (is abiotslydrgubnitdf WHSFCT2@nd using the
approach ofiZuricha 2 y i LIS f { Ja&iNde BrauBamtefmethod (BraunBlanquet,
1964)of vegetation description, where an associatisrdefined by its characteristic species,
thea@ St f2¢ al yR¢ ORMlZE RG 6 62 Wagitkds SugliBoiaHal&a rascifolia
-Ricinocarpos cyanescéns 8 a2 OAlF G A2y @

* Smith (1994) measured the FPC @ ucalyptus marginat&orymbia haematoxyloformation in Dardanup
forest block 20 km north of Happy Valley and the overstorey was in the rand@%3
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Figure 2 Hierarchical clustering diagram of floristic data from 55 releves, those with a HV prefix are from Smith
(20084, b and those with a HVO prefix are from this study.
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6.3. - ADPET ¢ OEA OUAdommurity OAT Ad DI Al

Using the presence @aviesia nudiflorand at least one other of eithédakea ruscifolia,
Ricinocarpos cyanescemsSynaphea whicherendisur polygons were chwn to represent
200dzZNNByOSa 2F (GKS aqeSttz2g alkyReé LIIFyd O2YY
These occurrences of the community are shown in Fig. 3.

Figure3» h OOdzNNBy O0Sa 2F (KS aeStf2¢ &l yRéappiXaleymining2 YY dzy A
leases.

Ly G20Ff FLIINRPEAYF(ISte ymon KIF 2F {whih ae& St f
almost triples the known areaMost of occurrences number 1, 2 and 4 are located in areas
mapped as Whicher Scarp landform (WE2Whicher Sipesland unit) while occurrence

number 3 is situated on the Rosa Valleys (GvRO4) and Whicher Valleys (WsWGnit¢and

The two larger occurrences (Nos. 2 and 4) are situated on a gently slopinglEnaen 90

and 110 m a.sl. Upslope and downslopéhase occurrences there are areas of grey sands,
2FGSY SAGK fFGSNRAGS 2dziONRBLILAY T O CKS GesStf
predominantly associated with deeper (> 1m to laterite) soils (Smith, 2008ig) in a

aKFEtt2g ai NP dz3 Kyer okt SVNithér KI8ped ldndfodBnN@ed geoldgical

sections in Strategen, 2006)

hOOdZNNBEYOS b2d W 2F (GUKS aeStt2¢ alyRe¢ LI Iy
aKlrtft2g @OrfttsSe FR2FOSyd G2 Fy SLKSYo®NI f ONE
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