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Summary

The present vegetation and flora survey coversgidrake Morris which is situated
approximately 45kms SSE of Newdegate. This aredbes proposed for gypsum
mining. The survey was carried out to provide infation needed to assess the mining
proposal and is a Level 2 vegetation and floraesyim accordance with guideline No. 51
as outlined by the EPA 2004.

The ground survey of the vegetation and flora vaased out on the® and &" of
November 2013. Areas of interest delineated frorrabphotographs were visited for
accurate vegetation mapping. Twenty five sites garapled to assist with the vegetation
mapping and the flora survey. Plant voucher spetsweere collected to assist in
accurate plant identification. Information collett& each site included a GPS location, a
vegetation description (Muir 1977), vegetation atiad (B.J. Keighery 1994), an
inventory of plant species, the presence of DRprmrity species, a physical description
including soils and topography and a high resofutimital photograph.

The vegetation associations mapped and descriltbddsistudy include Mallee and
Melaleuca Scrub/ Thicket covering areas adjacent to thelaladt and in pristine to very
good condition. Mixed Low Heath occurs on ridgegybsiferous soils on the lake bed
and is in pristine to excellent condition ahetticornia (samphire) Scrub /Heath which is
extensive across the lake bed is also in excelbeptistine condition.

The Mallee Melaleuca Scrub/Thicket andecticornia Scrub/Heath vegetation
associations recorded at Lake Morris are externtbierighout the Lake Magenta salt lake
chain. The gypsum ridges with the Mixed Low Heatlgetation cover much smaller
areas but are not uncommon in the lake systemelaneps of salt lake vegetation are
conserved in the Lake Magenta Nature Reserve aaflesrareas in Lake Lockhart
Nature Reserve. Although the species compositidhese associations is expected to
change over distance Lake Morris is only 1 kilometast of Lake Magenta.

A total of 58 plant species were recorded durirggfthra and vegetation survey. Five
species were introduced or weed species. Due tiinleeand seasonal constraints the
species list only represents part of the florahefarea.

Three priority species were found in the area aedidxry the proposed gypsum mine.
Frankenia sp. southern gypsum (M.N. Lyons 2864) P1 was resmbat all sites sampled
on the lake bed and 5 of the Mixed Low Heath siReent surveys have found this
species to be more common than previously thoughtlze proposed mine should not
impact on the overall conservation of this spedtaselea halophila P2 andritzwillia
axilliflora P2 were also recorded during the survey and th&tilelition needs to be
taken into consideration when planning the extoactif gypsum from the area.

The ‘Vunerable’ threatened ecological communityterblands and Bunch grasslands on
gypsum lunette dunes alongside saline playa lakestuated ~ 9.&ms south of the
proposed gypsum mine. This community was not falumthg the present survey at Lake
Morris.
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1.0 Introduction

The study area subject to the vegetation and floreey is part of Lake Morris which has
been proposed for gypsum mining. One of the reqerds with regard to the assessment
of the mining proposal is a Level 2 flora and vageh survey in accordance with
guideline No. 51 as outlined by the EPA 2004.

This includes:

» the description and mapping of vegetation typesfaatsons

* the assessment and mapping of the condition -ngeraf conditions — of the
vegetation

» the representation in a regional context of theetagpn types/associations

» photographs of each vegetation type

» areport on Declared Rare, Priority and other siggmt flora and threatened
ecological communities in the area

* avegetation degradation summary ie spread of shsemr weeds

Lake Morris is situated approximately 45 kms SSEeWdegate town site (see Figure 1)

and is part of the Lake Magenta lake chain whiciuitles Lake Buchan, Lake Lockhart,
Lake Cobham and Lake Magenta.
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Figure 1 Location of Lake Morris

| Lake Lockhart =
&

Lake Magenta NR A251:
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2.0 Method

The ground survey of the vegetation and flora efdtudy area was carried out on the 2
and 6" November 2013. The work included site descriptimnassist with the vegetation
mapping and flora survey and the collection of ymrsspecimens.

General vegetation divisions were noted using aeldaerial photography. Areas of
interest thus delineated were examined in the &eld the vegetation at selected sites
described. Because of time limitations some aneae not covered in detail in the
ground survey and mapping was carried out by eatadijon of known vegetation
associations using the aerial photographs. A GPSalé® used in the field to increase
the accuracy of the vegetation and flora mapping.

Vegetation association descriptions were baseti®classification system devised by
Muir (1977) which was specifically designed for délsing wheatbelt vegetation (see
Table 1). The condition of the vegetation descrifadidws the Vegetation Condition
Scale modified from Trudgen 1991 by B.J. Keighenythe Swan Coastal Plain Survey
1994 (Table 3). Sites were selected as areag fgpical of the vegetation associations
described. Sites could be up to 60m diameter #ftesurvey method of Muir (1977) but
on narrow dune areas were <60m and only includedlsaconsidered typical of the
vegetation type being described.

Information recorded at each site included:
« GPS location at the centre of sites.
» Vegetation classification - Muir description (1977
* Vegetation condition
* Inventory of plant species
* Any DRF or priority species
» Physical description including soils and topography
* A high resolution digital photograph

Specimens of plant species encountered were cadlestd identified using keys and by
comparison with specimens at the Western Austradiarbarium. Plant specimens of
interest will be lodged in the WA Herbarium. Expgdrivolved in revising particular
genera were consulted wherever possible to ensatgacy with identification. Searches
for Declared Rare, Priority and other significdotd were made during the traverses
walked through the survey area.

The Department of Parks and Wildlife supplied infation on Declared Rare and
Priority plants known to occur in the area of L&kabham and Lake Morris in 2009.
Information was included from the Threatened (DestleRare) Flora database (DEFL),
the WA Herbarium Specimen database (waherb) anBdctared Rare and Priority Flora
List (this list is searched using place names). 3d@ch co-ordinates used were 33°21’ -
33°32’S and 119° 11’ - 119°22’'E (GDA94) — a 10kadial search which includes Lake
Morris situated ~2.5 kms SW of Lake Cobham.
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The Department of Parks and Wildlife also provitleel results of a search undertaken on
the Threatened Ecological Communities databaserrirdtion has been updated for this
report from FloraBase and the Census of WA PlaméisAmimals where necessary. More
recent collections of priority flora by the auth@ve also been included.

MAX V3 was used for the plant species list and plahels for the WA Herbarium.

TABLE 1 - MUIR SYSTEM OF VEGETATION CLASSIFICATION

CANOPY COVER
LIFE FORM/
HEIGHT CLASS DENSE MID-DENSE SPARSE VERY SPARSE
70-100% d 30-70% c 10-30% i 2-10% r
T Trees >30m Dense Tall Forest Tall Forest Tall Woodland Open Tall Woodland
M Trees 15-30m Dense Forest Forest Woodland Open Woodland
LA Trees 5-15m Dense Low Forest A | Low Forest A Low Woodland A | Open Low Woodland A
LB Trees <5r Dense Low Forest Low Forest E Low Woodland E | OpenLow Woodland E
KT Mallee tree form Dense Tree Mallee | Tree Mallee Open Tree Mallee | Very Open Tree Mallee
KS Mallee shrub form Dense Shrub Mallee | Shrub Mallee Open Shrub Very Open Shrub
Mallee Mallee

S Shrubs > 2m Dense Thicket Thicket Scrub Open Scrub
SA Shrubs 1.5-2.0m Dense Heath A Heath A Low Scrub A Open Low Scrub A
SB Shrubs 1.0-1.5m Dense Heath B Heath B Low Scrub B Open Low Scrub B
SC Shrubs 0.5-1.0m Dense Low Heath C | Low Heath C Dwarf Scrub C Open Dwarf Scrub C
SD Shrubs 0.0-0.5m Dense Low Heath D | Low Heath D Dwarf Scrub D Open Dwarf Scrub D
P Mat plants Dense Mat plants Mat plants Open Mat plants | Very Open Mat plants
H Hummock Grass Dense Hum. Grass | Mid-Dense Hum. Grass| Hummock Grass | Open Hummock Grass
GT Bunch grass > 0.5m Dense Tall Grass Tall Grass Open Tall Grass | Very Open Tall Grass
GL Bunch grass <0.5m Dense Low Grass Low Grass Open Low Grass | Very Open Low Grass
J  Herbaceous spp. Dense Herbs Herbs Open Herbs Very Open Herbs
VT Sedges >0.5m Dense Tall Sedges | Tall Sedges Open Tall Sedges | Very Open Tall Sedges
VL Sedges <0.5m Dense Low Sedges | Low Sedges Open Low Sedges| Very Open Low Sedges|
X Ferns Dense Ferns Ferns Open Ferns Very Open Ferns

Mosses, liverwort Dense Mosses Mosses Open Mosses Very Open Mosses
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3.0 Results

3.1 Vegetation Survey
3.1.1 Previous surveys in the Lake Morris area.

Lake Morris is situated in the Western Mallee IBRAterim Biogeographical
Regionalisation for Australia) sub region (Enviroemh Australia 2004). Beard (1976)
maps Lake Morris as occurring in the Hyden Vegetaystem which is a subdivision of
the Roe Botanical District

Beard (1976) describes the vegetation of the akdt &reas as bare salt lake of mud/ salt
crystals or vegetated with samphire, lake margiris mallFrankenia and around the
lake edge boree dlielaleuca species mainlivelaleuca thyoides. A little further out are
trees ofEucalyptus kondininensis, nextEucalyptus salmonophloia andEucal yptus
longicornis. In the boree zone the ground may be bare or edwsith scattered grasses
and samphire. In woodlands a saltbush understdrairiplex may be seen in the vicinity
of salt lakes otherwise the lower layer consistsaafttered woody shrubs Acacia,
Eremophila, Pittosporum and some grasses.

Beard (1976) has mapped the Lake Morris area @dla sf 1:250 000. The map unit
covering the study area is Mixed Woodland in laé@sntry eMi withEucalyptus
salmonophloia, Eucalyptus longicornis, Eucalyptus salubris andEucalyptus
kondininensis.

Mattiske (1995) recorded data for vegetation grgwon gypsiferous soils in the Lake
Magenta lake system as part of “A Review of Botaln@lues on a range of gypsum
dunes in the Wheatbelt of WA”. This included datanf sites situated on Lake Lockhart,
Lake Cobham and Lake Magenta and UCL east of Lasigevita (Threatened Ecological
Community, Appendix 2).

A survey of the proposed gypsum mine on Lake CobWwascarried out by the author in
2009. Vegetation associations mapped and desdnltbd lake Cobham survey include
Eucalyptus kondininenses (Kondinin blackbutt) Woodland covering small areasdunes

in Excellent to Very Good conditioitriplex (salt bush) Scrub/Heath covering small
areas on dunes and ridges on the lake bed withategeclassified as Excellent to Very
Good. Tecticornia (samphire) Scrub /Heath which is extensive achosdake bed and
mostly in Excellent conditiorilecticornia (samphire) Scrub /Heaibegraded was
described in areas previously mined and cleareddoess. In these areas the vegetation
was in Degraded to Good condition.

“Survey and Analysis of Plant Communities Growimg@ypsum in the WA Wheatbelt”
by Anne Rick (2011) included data collected froeldiwork carried out in the Lake
Magenta lake chain. Data from quadrats situategypsiferous soils on Lake Burkett,
Lake Buchan, Lake Lockhart, Lake Cobham and Lakgévita were included in the
study and data from the Mattiske report (1995) alas included in the final analysis.
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3.1.2 Current Survey

The vegetation associations mapped and descrilibe survey of the proposed gypsum
mine at Lake Morris are outlined in Table 2. Dgstaons of the vegetation and flora
recorded at specific sites can be found in Appefidikhe distribution of these vegetation
associations within the survey area is shown orvélgeetation map, Figure 2.

Table 2 Vegetation Associations of the proposedsggpmine at Lake Morris.
Vegetation Map Soils | Topography Sites Comments
Association Unit
Mallee Eu Sandy Adjacenttc |1 Mallee areas ar
soils the salt lake extensive in the
over clay| on higher region
ground
Melaleuca Me | Shallow | Strip of 2,25 Common
Scrub/Thicket sandy vegetation throughout the
soils adjacent to Lake Magenta
over clay| the lake bed salt lake system
Mixed Low Heatt M gypsum | Low ridges | 4, 10, 11, | Confined ta
on the lake | 12, 13, ridges of gypsum
bed. 14, 15, on the lake bed.
16, 17, Covers small
18, 19, areas but not
23,24 uncommon in
the lake system.
Priority flora
present.
Tecticornia Te Gypsum | Lake bec 3,5, 6,7 | Extensive acros
(samphire) Scrub over clay| and slight 8,9, 20, |the lake bed and
/Heath rises 21,22 in the Lake
Magenta lake
system.
Frankenia sp
southern gypsun
P1 present
Lake Morris Vegetation and Flora survey 9



Mallee Formations

Mallee Map Unit Eu

The Mallee association covers higher ground oretlge of the lake. Tree Mallee
including Eucalyptus scyphocalyx forms a mid dense layer to 6ms with scatteredstodée
Eucalyptus urna. The understorey consists of a sparse lay&tabéleuca acuminata,
Melaleuca lateriflora, Melaleuca thyoides, Melaleuca lanceolata andMelal euca brophyi
shrubs over 2m in height over a sparse lay&avfvinia sp. KaronieCyathostemon
tenuifolius, Conostephium drummondii andExocar pos aphyllus shrubs to 1.5ms. Ground
covers included a very sparse layer of shrubs3m$ includingRinzia communis,

Darwinia sp. Karonie an€alytrix leschenaultii. Annual and perennial herbs form a very
sparse layer including/aitzia acuminata, Levenhookia stipitata andCentrolepis pilosa.

>
~ r'afl

Photograph 1 Mallee at site 1
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Shrubland Formations

Melaleuca Scrub/Thicket Map Unit Me

Melaleuca Scrub/Thicket covers higher ground on the edga®fake shore on sandy
soils over clayMelaleuca shrubs over 2 ms form a patchy mid dense layevrne
sparse closer to the lake edge. Species recordeal@Melaleuca thyoides, Melaleuca
brophyi, Melaleuca halmaturorum andMelaleuca hamulosa. Scattered shrubs to 1.5ms
includeDarwinia sp. Karonie Conostephium drummondii, Lycium australe and
Cyathostemon tenuifolius. Scattered shrubs to 0.5ms incluckr pobrotus modestus and
Tecticornia species.

*Mesembryanthemum nodiflorum, *Lolium species andAr ctotheca calendula weed
species were recorded at site LM 25.
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Mixed Low Heath Map Unit M

Mixed Low Heath covers small areas mainly on lasdgés on the lake bed. These areas
are richer in plant species compared toTeeticornia Scrub /Heath which occurs on the
lower areas of the lake bed subject to inundattmubs usually to 0.5m form a sparse to
mid dense layer includin@ecticornia halocnemoides. Tecticornia moniliformis,

Tecticornia ?syncarpa, Atriplex paludosa, Didymanthus roei, Lawrencia squamata,
Maireana oppositifolia, Frankenia sp. southern gypsum P1Disphyma crassifolia,
Rhagodia drummondii, Leucopogon sp. Kau RockErankenia tetrapetala, Pimelea
halophila P2 andLepidium rotundum.

Scattered shrubs to 1.0 ms at sites LM 11 and LMriPto 2 ms ms at site LM 13
includeDarwinia sp. KaronieMelaleuca brevifolia andScaevola spinescens. Austrostipa
juncifolia grass to 1.0ms in height form a very sparse stratusite LM15. Scattered
grasses recorded includestrostipa juncifolia, Austrostipa pycnostachya and
Austrostipa vickeryana and twining vines includBillardiera lehmanniana and
Comesper ma integerrimum.

Scattered annual herbs recordecludeCalandrinia ?sp MeckeringTrichanthodium
skirriphorum, |sotoma scapigera, Fitzwillia axilliflora P2, Brachyscome ciliaris,
Asteridea chaetopoda andKippistia suaedifolia. Scattered perennial herbs include
Lomandra micrantha subspteretifolia. The grass weetlParapholisincurva was also
recorded.

¥ X

Photograph 3 Mixed Low Heath at site LM 12
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Tecticornia (samphire) Scrub/Heath Map Unit Te

Tecticornia Scrub/Heath occurs over large areas of the laeohegypsum over clay.
Shrubs to 0.5m form a sparse to mid dense strdtecticornia species are dominant
including Tecticornia halocnemoides, Tecticornia moniliformis, Tecticornia
pergranulata, Tecticornia loriae andTecticornia syncarpa. Occasional shrubs of
Didymanthus roei, Maireana oppositifolia, Disphyma crassifolia andFrankenia sp.
southern gypsum Pland annual herBaladenia ?sp. Meckeringalso also occur in the
association.

Weed speciesParapholisincurva and *Spergularis marina were also recorded.

Lake Morris Vegetation and Flora survey 14



Figure 2 Vegetation map of the proposed gypsum menat Lake Morris

M Vegetation Type
12 Site location
Vegetation boundary

* £5. =
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3.1.3 Vegetation Condition

The vegetation condition scale is outlined in T&hl&/eed species are indicated with an
* in species lists presented in Appendix 1 and 3.

Table 3 Vegetation Condition Scale

Table I: Vegetation Condition Sce
Modified from Trudgen 1991 by B.J. Keighery for tBwan Coastal Plain Survey 1994

1 = Pristine
Pristine or nearly so, no obvious signs of distndea

2 = Excellen

Vegetation structure intact, disturbance affectidividual species and weeds are non-aggressivgespe
For example damage to trees caused by fire, tteepce of non - aggressive weeds and occasionaleehi
tracks.

3 =Very Gooc

Vegetation structure altered, obvious signs ofdisince.

For example disturbance to vegetation structurseshby repeated fires, the presence of some more
aggressive weeds, dieback, logging and grazing.

4 = Gooc

Vegetation structure significantly altered by vehyious signs of multiple disturbances. Retainsdas
vegetation structure or ability to regenerate to it

For example disturbance to vegetation structurseshby very frequent fires, the presence of some ve
aggressive weeds at high density, partial cleadieack and grazing.

5 = Degrade(

Basic vegetation structure severely impacted byidiance. Scope for regeneration but not to a state
approaching good condition without intensive managyat.

For example disturbance to vegetation structurseshby very frequent fires, the presence of some ve
aggressive weeds, partial clearing, dieback anzingga

6 = Completely degrade

The structure of the vegetation is no longer ingent the area is completely or almost completetiiauit
native species.

These areas are often described as ‘parkland dlegith the flora composing weed or crop speciethwi
isolated native trees or shrubs.

The Mallee vegetation association was generalBcellent to Pristine condition with
no obvious signs of disturbance except in area&styradjacent to farmland. The
Melaleuca Scrub/Thicket was in Excellent to Pristine conditio the more isolated areas
on the south western edge of the salt lake howieveeas to the north east adjacent to
the road and farmland the vegetation was in Vergdsmondition with
*Mesembryanthemum nodiflorum, * Lolium species (rye grass) andrttotheca calendula
(cape weed) recorded.

Tecticornia Scrub/Heath was extensive, covering large aretsedbke bed interspersed
with areas of bare salt lake. This association wgaslly in Excellent condition with
*Parapholisincurva and *Spergularia marina the only weed species recorded.

Mixed Low Heath was generally in Pristine to Exeatlcondition with* Parapholis
incurva the only weed species recorded.
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3.2 Flora Survey

3.2.1 Flora of the Study Area.

A total of 58 plant species are recorded in AppeBdas occurring in the study area. Five
species are introduced or weed species. Identditatvith the name followed by ? are
uncertain due to a lack of flowering or fruiting tmaal or to confusion in the current
taxonomy of the group concerned. The nomencldtli@wvs that of the Census of
Western Australian Plants and Animals (The WA Hetba data base). MAX V3 was
used for the plant species list and plant labelshfe WA Herbarium.

Due to the time and seasonal constraints, Appehdmly represents part of the flora of
the area. The spring survey will provide the ntmshprehensive species list however
further survey work at different times of the yealt increase our knowledge of the flora
of the area.

The families with the largest representatives ofega and species are listed in Table 4.
The families Myrtaceae, Chenopodiaceae (salt lmeshphire etc), Asteraceae (daisies)
Poaceae (grasses), Ericaceae and Frankeniaceathe/@enest strongly represented in the
flora of the study area as would be expected irs#ielake areas. Most of the proposed
gypsum mine covers the lake bed areas but speichdslaleuca andEucal yptus occur
adjacent to the lake on higher terrain.

Table 4 The number of species and genera represedtwithin the major
families in the study area.

Family No. specie No. Genere Introduced
Weeds

Myrtacear (Melaleuca, Eucalyptus) 13 6 0
Chenopodiaceae (salt bu: 9 5 0
samphire etc)

Asteraceae (daisie 7 7 1
Poaceae (grass: 5 3 2
Ericacea 2 2 0
Frankeniacee 2 1 0
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3.2.2 Species of Interest

Research on Rare and Priority flora occurring anlthke Morris area was carried out
prior to the field work. Tables 5, 6 and 7 summatize results. Table 5 is taken from the
2009 survey of Lake Cobham (Rick 2010) and has beeated from FloraBase and
MAX V3 with the Census of WA plants and animalanttludes a list of 31 Declared
Rare and Priority plant species previously recofdedlake Cobham which is
approximately 2.5 kms NE of Lake Morris. Informatiwvas supplied by the Department
of Parks and Wildlife in 2009 from the ThreatenBé¢lared Rare) Flora database
(DEFL) and the WA Herbarium Specimen database (vizgh&he search co-ordinates
used were 33°21’ - 33°32’ S and 119° 11’ - 119°2@3DA94) — a 10km radial of Lake
Cobham. Species were also included from the DetlRexe and Priority Flora List (this
list is searched using place names). This resuitéite inclusion of species outside the 10
km range.

Table 6 is a list of Rare and Priority flora receddas growing on gypsum soils and
includes species from the Lake King and Lake Glake chains that have not previously
been recorded for the Lake Morris area. Table [udes Rare and Priority species
recorded for salt lake habitats but have not beearded for gypsiferous soils.
Information from Rick (2011) has been used to céentaibles 6 and 7 with updates from
FloraBase.

The species recorded in Tables 5, 6 and 7 havediassified by the Department of
Parks and Wildlife into categories which refleatittconservation status. These
categories are listed below:

R: Declared Rare Flora - Extant Taxa
Taxa which have been adequately searched for andesemed to be in the wild either rare, in
danger of extinction, or otherwise in need of sglguiotection, and have been gazetted as such.

X: Declared Rare Flora - Presumed Extinct Flora

Taxa which have not been collected, or otherwisdied, over the past 50 years despite thorough
searching, or of which known wild populations h#neen destroyed more recently, and have been
gazetted as such.

1: Priority One - Poorly Known Taxa

Taxa which are known from one or a few (genera8y gopulations, which are under threat either

due to small population size, or being on landsenrichmediate threat, eg. road verges, urban
areas, farmland, active mineral leases, etc.,@plants are under threat, eg. from disease, grazin

by feral animals, etc. May include taxa with thesed populations on protected lands. Such taxa
are under consideration for declaration as 'ram@flbut are in urgent need of further survey.

2: Priority Two - Poorly Known Taxa

Taxa which are known from one or a few (generaBy gopulations, at least some of which are
not believed to be under immediate threat (ie. awtently endangered). Such taxa are under
consideration for declaration as 'rare flora',dratin urgent need of further survey.
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3: Priority Three - Poorly Known Taxa

Taxa which are known from several populations, iedtaxa are not believed to be under immediatathr
(i.e. not currently endangered), either due tontimaber of known populations (generally >5), or know
populations being large, and either widespreadatepted. Such taxa are under consideration for
declaration as 'rare flora' but are in need ohferrsurvey.

4: Priority Four - Rare Taxa

Taxa which are considered to have been adequatelgyed and which whilst being rare (in
Australia), are not currently threatened by anyiifi@ble factors. These taxa require monitoring
every 5-10 years

Table 5 Declared Rare and Priority flora ocurring in the Lake Cobham — Lake
Morris Area
Taxon Name Cons | Habitat Habit
Code
Acacia mutabilis subsy. | P2 loam soil: Shrut
stipulifera
Acacia undosa P& Flat valley floor, mallee shrubland, sar | Shrut

clay over laterite, sandy clay loam, sandy
loam, clayey sand

Banksia porrecta P4 Gentle slope, deep sand. Open Sc Shrut
Hakea sps Banksia sps Adenanthos
cuneatus, Eremaea pauciflora, |sopogon
teretifolius, Stirlingia sp

Banksia pteridifolia Pz Lateritic soils. Scrub Hea and malle Shrut

subspinretita

Banksia xylothemelia 2 Lateritic soils. Scrub Hea and malle Shruk

Bossiaea divaricata P4 Mallee HeathEucalyptus argyphea Shrut
Woodland, lateritic soils, loam clay soils

Calytrix nematoclada | P& Gentle slope, deep sand. Open Sc Shib

Hakea sps,Banksia sps,Adenanthos
cuneatus, Eremaea pauciflora, |sopogon
teretifolius, Stirlingia sp.

Eremophila serpens P4 Sandy rises or in depressions adjacel | Shrut
salt lakesMelaleuca shrubland, islands on
salt lakes

Eremophila verticillata | R Adjacent to salt lake. Loam soils o\ Shrut

dolomite and sandy clay loam. Disturbed
area - dolomite mine and Woodland area

Eucalyptus P& Sandy rise, yellow sand on laterite. Mal | Mallee

microschema Heath

Eutaxia nanophylla Pz Mallee, Eucalyptus wandoo, Melaleuca Shrut
heath, loam , sandy loam, clay, clayey
sand

Frankenia drummondii | P2 Adjacent to salt lakes, dunes, sandy lo | Prostrate
1 record on gypsum. shrub
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Fitzwillia axilliflora Pz Salt lakes includingypsun area Annual
herb
Frankenia sp. southen | P1 Salt lake bed ogypsun. Low Heath/Low | Prostrate
gypsum (M.N. Lyons Scrub ofTecticornia andFankenia sps. shrub
2864)
Goodenia salina Pz Ridges/low dunes gypsun Perennia
herb
Grevillea involucrata R Lateritic soils. Scrub Hea, mallee heat | Shrut
Haegiela tatel P4 Salt lakes oigypsun Annual
herb
Hakea brachyptera P& Deep sand. Open Scrub Mall Shrut
Leptosper mum sp, Hakea sps,Banksia
blechnifolia, Isopogon buxifolius
Lechenaultia acutiloba | P2 Deep sand. Disturbed area on ti Branchec
shrub
Leucopogon sp. Lake | P1 Shrubland, Heat lateritic soils Shrub
Magenta (KR Newbey
3387)
Leucopogon florulentus | P2 Shrubland, mallee, mallee ov Shrub
broombush, lateritic soils, sandy clay,
sandy loam, clay loam
Melaleuca sculponeata | P2 Light grey sand over claMallee Heatl Shrut
Microseris scapigera Pz Saltlakes, gypsum, sand, dunes, low Perennia
herb
Millotia steetziana Pz Sand and loam, sand over clay, rise in | Annual
lake. One record on gypsum herb
Pultenaea daena P& Adjacent to salt lake. Loam soils o\ Shrut
dolomite and sandy soils. Disturbed area -
dolomite mine and burnt area adjacent tp
salt lake. Mallee sp#/elaleuca sps,
Acacia sp,Scaevola sp,andHalgania sp.
Roycea R Bare clay in open sandy se-saline flats | Perennia
pycnophylloides or seasonally wet clay pans. Recorded ofnerb
gypsum Tecticornia halocnemoides,
Melaleuca lateriflora, Melaleuca scalena
Sohaerolobiumvalidum | P& Heath, Mallee shrubland, Eucalyp Shrut
pleurocarpa, lateritic soils, sand
Soyridium mucronatum | PZ Mallee, Melaleuca, sandy soils over cl | Shrut
subsprecurvum sandy loam clay, sandy soils
Sylidium pulviniforme | P& Bed of salt lake clay soils. Low Heath [ | Perinial
of Tecticornia andFrankenia sps. herb
Tecticornia uniflora P4 Bed of salt lake. Low Heath D Shrut
Tecticornia andFrankenia sps.
Thysanotus Pz Heath, mallee, sandplain, lateritic s Perennia
acerosifolius herb
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Table 6

Rare and Priority flora recordedon gypsum soils in the Lake

Magenta, Lake King and Lake Grace lake chains andwrounds.

Taxon Cons | Site Description from Geographical | Suggestec
Code | database Distribution | Gypsophile
(9) or
gypsum
tolerant (t)
Angianthus P& Sandy ridge/island i Lake King, t
halophilus lake - gypsum Lake Grace,
Lake
Cairlocup
Austrostipa P1 Lake margins and dun: Lake Grace g
geoffreyi gypsum , sand, gypsum| Lake King
dune
Eucalyptus exigua | P< Embankment lake ed Lake King t
clay, gypsum north to COO2
sub region NW,
to Cowcowing
Eucalyptus Pz gypsum, sandy soils ov | Lake Altham t
guaerenda clay and sandy soils, near area to Lake
salt lake King and
upper Phillips
River
Fitzwillia Pz saline lake, edge s Newdegate t
axilliflora lake, saline basin, /Lake Bryde
gypsum North to
Morawa area
Frankenia Pz lunette/low dune adjace| Kondinin to t
drummondii saline pan - sandy loam| Salmon Gums
soils, loamy sand road south to
verge, gypsum dune, Gnowangerup
sandy clay, low rise trace Shire
gypsum loamy sand,
sand dune sand, sandy
loam, 10m from salt pan
Frankenia sp. P1 Low rise gypsum S Pingaring g
southern gypsum gypsum, saline grey clay Quarry Lake
(M.N. Lyons area, Lake
2864) Magenta. L
King, L
Cobham
Goodenia R gypsumclay, clay sand | Lake Kinc g
integerrima margin salt lake, islet in

salt lake, sandy island in
salt lake
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Goodenia salina Pz gypsiferous dune o Lake King,
shore of saline pan, Lake Altham,
previous gypsum mine, Lake
islet in salt lake, loamy | Cairlocup, L
sand , gypsum Cobham

Haegiela tatel P4 gypsum dune, sand dur | Mainly MAL1
Greens mining lease, and MAL2 sub
gypsum regions. 2 sites

in CO0O2 and 1
site east of
Geraldton

Hydrocotyle sp. P1 sandy island, sar Lake King,

HexaptergT fringing salt lake, low

Erickson TEE 173 flat subject to inundation|,
gypsum

Microseris pe Kopi dune, lunett Mainly MAL1

scapigera adjacent to saline pan, | and MAL2 sub
sand, gypsum regions

Millotia steetziana | Pz saline flat, sandy soi Kondinin,
over clay, rise adjacent to Chinocup,
salt lake - sand, sandy Lake King
soil, sand/loam rise in
saline drainage line,
gypsum

Pimelea halophila | Pz sandy island, raise Lake Kingin
white island, islet in salt| Lake Grace
lake, clayey sand, sand shire,
over clay, adjacent to Ravensthorpe
gypsum mine, edge of shire,
salt lake clay loam, sandy Esperance
soil with gypsum shire

Roycea R samphire/gypsum dur Cunderdin tc

pycnophylloides edge of salt lake, low lake King and
rise, loamy sand trace | south to Kent
gypsum , sandy salt shire
lands, very low sandy
rise, clay pan, sand, clay,
seasonally inundated flat,
lake, sand salt clay pan,
clay, adjacent to salt lake

Sarcocornia Pz Saline flat adjacent t Chinocupand

globosa salt lake, sand , sandy Lake Fox to

clay, gypsum, Southern
shore

East Geraldton
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Table 9

Rare and priority flora recorded for sdt lakes but not on gypsum soils in

the Lake Magenta, Lake King and Lake Grace lake chas and surrounds.

Taxon

Site description
from data base

Geographical
Distribution

Comments

Drosera salina Pz Drainage line sanc | Esperance, Ker Associated with sa
adjacent salt lake and Lake Grace lake margins
sandy soils over shires
clay, sand over clay
silt

Eremophila serpens P4 sandy soils, sanc Hyden, Associated with sa
loam, dunes, Newdegate, lakes
margin of salt lakes Esperance

Eremophila R sand or sandy loar | Lake king are: Associated with sa

subteretifolia margin of salt lakes and NW lakes

Ravensthorpe
Hydrocotyle muriculata | P1 raised margin o Broomhill- SE edge of salt lake
salt lake, clay loam Tambellup, gypsum tolerant
Cranbrook, Kent, species associated
Kulin and L
Grace shires

Lepidobolus spiralis Pz sand fringing sal Lake King, Frank edge of salt lake
lake Hann NP

Pauridia salina P1 saline drainage line Chinocuy Associated with sa

(previouslyHypoxis sandy soils over Lake King lake margins and

salina) clay gypsum tolerant

species associated

Pultenaea daena P2 Adjacent to sal Esperance
lake. Loam soils Jerramungup,
over dolomite and Kondinin, Lake
sandy soils. Grace,

Disturbed area - Ravensthorpe
dolomite mine and shires
burnt area adjacent

to salt lake.

Sylidium pulviniforme P2 small dune wes Lake Cobhamt( | Salt lakes, saline sa
shore, sand, clay | Salmon Gums and

into Dundas and
Yilgarn shires

Tecticornia uniflora P4 Bed of salt lak Albany to Kent

shire

Tribonanthes minor P2 sand within salint Lake king, Salt Lake edg
drainage line, slight Chinocup

rise above salt lake
, shallow sand at
lake edge, sand
over clay, flat

terrain
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Three priority species were found in the area cediédxry the proposed gypsum mine at
Lake Morris, Frankenia sp. southern gypsum (M.N. Lyons 2864) Pitawillia
axilliflora P2 andPimelea halophila P2.Eremophila verticillata (Declared Rare Flora)
has 2 sub populations adjacent to Lake Cobhampidmsed gypsum mine at Lake
Morris is about 2.5 kms from the rare flora popiolas and should not impact on them.

Frankenia sp. southern gypsum (M.N. Lyons 2864) P1

Frankenia sp. southern gypsum (M.N. Lyons 2864) is a sprepthirprostrate shrub
growing on gypsiferous soils. This species wasndadb at allTecticornia Scrub/Heath
Sites and 5 of the Mixed Low Heath sitEsankenia sp. southern gypsum (M.N. Lyons
2864) was also recorded at 13 out of 25 10x10mmgmdampled in the Lake Magenta
Lake Chain including Lake Burkett, Lake Lockharade Magenta and Lake Cobham in
survey work carried out by the author in 2009. THriankenia was found on gypsum
dunes, slight rises on the lake bed and lake begypsiferous soils ranging from 97-3%
gypsum content. These quadrats were sampled asfatSurvey and Analysis of Plant
Communities Growing on Gypsum in the WA Wheatbbit’Anne Rick (2011).

PreviouslyFrankenia sp. southern gypsum (M.N. Lyons 2864) was knowry molm

Lake King, Lake Varley, Quarry Lake and Fisher Lakth only three voucher

collections present at the WA Herbarium. The gdfmaskenia is at present being

revised and confusion relating to a number of sestill remains. The new 2009 and
2013 collections from the Lake Magenta lake chadhidate that this species is not as rare
as previously thought. It is not expected thatgiegposed mining will therefore greatly
impact on the conservation of this species. It &hba noted thafrankenia sp. southern
gypsum (M.N. Lyons 2864) was also recorded at LG&bham in areas regenerating
after past mining operations.

Photograph 7 Frankenia sp. southern gypsum (M.N. Lyons 2864) at Site LM 3

Lake Morris Vegetation and Flora survey 24



Pimelea halophila P2

Pimelea halophila is a dwarf, cushion-like shrub, 1.5cm to 15 crhénght and flowers
from August to October. It occurs on clayey saahd over clay and sandy soils with
gypsum in salt lake habitats. This species hasqusly been known to occur from Lake
King to North and East of Esperance dad recently been revised from P4 to P2. The
present record is a range extension. 193 plants reeorded along the gypsum ridge
from site LM 16 to LM 19. Figure 3 maps the extehthe population in the survey area.

,,,,,

Photograp
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or, ST P 4 b Rabh 12 Nat
Pimelea halophila P2 at Lake Morris
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L
h8

Fitzwillia axilliflora P2

Fitzwillia axilliflora is an annual herb 3 to 13.5 cm in height, flowgifmom September

to November and growing in sand, clay loam and ggpassociated with salt lakes. This
species has been recorded in the shires of Keké, Gaace, Morawa and Wyalkatchem.
In the present surveiitzwillia axilliflora was recorded at site LM 13. Figure 4 maps the
extent of the population.
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Figure 3 The distribution of priority flora Fitzwillia axilliflora P2 andPimelea
halophila P2 at Lake Morris.

P f

~ Pimelea halophila P2
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3.3 Conservation Significance

Threatened Ecological Communities

The Department of Parks and Wildlife provided resaf a search undertaken on the
Threatened Ecological Communities database. Thanolg ecological community is
recorded approximately 9.5 kms south of the propa@s@sum mine.

The ‘Vunerable’ threatened ecological communityterblands and Bunch grasslands on
gypsum lunette dunes alongside saline playa lakes’

The description of this community from Mattiske 989 site G226 is included in
Appendix 2. The level of gypsum at this site was&% and 50cms. This community
was not found during the present survey at Lakerislor

Conservation Significance of Vegetation associatisn

The Mallee Melaleuca Scrub/Thicket (adjacent to lake) ametticornia Scrub/Heath

(lake bed) vegetation associations recorded at Makeis are extensive throughout the
Lake Magenta salt lake system. The gypsum ridgdstive Mixed Low Heath vegetation
cover much smaller areas but are not uncommoreitatte system. Large areas of salt
lake vegetation are conserved in the Lake Mageatard Reserve and smaller areas in
Lake Lockhart Nature Reserve. Although the spemaesposition of these associations is
expected to change over distance Lake Morris ig briilometer east of Lake Magenta.

Conservation Significance of Priority Species

Frankenia sp. southern gypsum (M.N. Lyons 2864) P1 occusutijinout the area
surveyed. Recent surveys in the Lake Magenta akd King lake chains have found
this species to be more common than previouslyghb(Rick 2009, 2011) and the
proposed mine should not impact on the overall enraion of this species especially as
it was recorded in areas regenerating after previoning operations at lake Cobham.

Of greatest concern is the presence of prioritsaffotzwillia axilliflora P2 andPimelea
halophila P2. The distribution of these species needs talken into consideration when
planning the extraction of gypsum from the area.

3.4  Survey Limitations

The survey work was limited because of the folloyeasonal and time constraints.
Fieldwork which covers only two days of the yeanwat be expected to exclude the
possibility that there are still rare flora in thiges surveyed that have not as yet been
located. Although the best time for survey is dgtine spring some plant species will
flower at other times of the year, some speciesatdlower every year and some species
are not identifiable or even visible except for ghperiods of time.

Searches carried out at other times of the yepeagally early spring may find other
populations of rare flora and increase the plaatigs list for the area.
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Appendix 1
Lake Morris
Proposed Gypsum Mine
Vegetation and Flora
Site

Descriptions
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Site LM 1

Mallee Map unit Eu

Soils and Topography: Higher ground adjacent to the salt lake on gerdlyisg

terrain on sandy soils over clay

GPS (WGS 84) 33°28 34.5 119 14 02.0¢

Diagnosis (Muir 1977): Tree Mallee (and scattered trees) over Scrub oger L

Condition:

Scrub B over Open Dwarf Scrub D over Very Open KHerb

Pristine to excellent

Vegetation Description

Stratum 1

Stratum 2

Stratum 3

Stratum 4

Stratum 5

Tree mallee to 6ms (30-70% canopy cover) includincalyptus
scyphocalyx and scattered trees Bficalyptus urna.

Shrubs over 2m (10-20% canopy cover) includvigal euca acuminata,
Melaleuca lateriflora, Melaleuca thyoides, Melaleuca lanceolata and
Melaleuca brophyi.

Shrubs to 1.5ms (10-20% canopy cover) includdagwinia sp. Karonie,
Cyathostemon tenuifolius, Conostephium drummondii andExocarpos

aphyllus.

Shrubs to 0.5ms (2-10% canopy cover) includiigzia communis,
Darwinia sp. Karonie an€alytrix leschenaultii.

Perennial and annubérbs (2-10% canopy cover) includiiéitzia
acuminata (abundant)l_evenhookia stipitata andCentrolepis pilosa.
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Site LM 2

Soils and Topography:

GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Melaleuca Scrub/Thicket Map Unit Me
Edge of salt lake. Sandy soils over clay

33°28 3342 119°1403.04"

Thicket (Scrub closer to the lake edge)

Pristine toexcellent

Stratum 1 Shrubs over 2ms (30 - 70% canopy cover). Patclaysimibution
becoming sparse (10-30% canopy cover) closer ttalteeedge. Species
recorded includ®&lelaleuca thyoides, Melaleuca brophyi andMelaleuca

hamulosa.

Scattered shrubs to 1.5 ms include Darwggdaronie Conostephium drummondii and

Cyathostemon tenuifolius.

Scattered shrubs to 0.5ms incluRlezia communis and Tecticornia (samphire) species.

Lake Morris Vegetation and Flora survey 31



Site LM 3

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Tecticornia Heath Map Unit Te

Lake Bed, area subject to inundation. Gypsum okagr c
soils

003
33°2831.9 119°1407.9
Low Heath D

Pristine

Stratum 1 Shrubs to 20cms (30-70% canopy cover). Samphirgshncluding
Tecticornia halocnemoides andTecticornia syncarpa are dominant.
Frankenia sp southern gypsum P1 was also recorded at this sit
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Site LM 4 Mixed Low Heath Map Unit M

Soils and Topography: Ridge of gypsum adjacent to a small lake. Gypsifersoils

over clay
Way point: 004
GPS (WGS 84) 33°2832.7 119°1410.7

Diagnosis (Muir 1977): Low Heath D

Condition: Excellent condition. The weed *Parapholis incunasw
recorded

Vegetation Description

Stratum 1 Shrubs to 30cms (30-70% canopy cover). Samphiuhstprominent
including Tecticornia halocnemoides andTecticornia ?syncarpa. Other
species recorded includewrencia squamata, Maireana oppositifolia and
Frankenia sp. southern gypsum P1.

Scattered annual herbs inclu@alandrinia ?sp Meckering andlrichanthodium
skirriphorum.

Scattered grass weé&®arapholis incurva recorded
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Site LM 5 Tecticornia Heath Map Unit Te

Soils and Topography: Lake bed, slight depression with wet soils, ardges to
inundation. Gypsiferous soils over clay

Way point: 005
GPS (WGS 84) 33°28 33.17" 119° 14151
Diagnosis (Muir 1977): Low Heath D

Condition: Excellent condition. The weed species *Spergula@@ina
and *Parapholis incurva were recorded.

Vegetation Description

Stratum 1 Shrubs to 20cms (30-70% canopy cover). Samphirardorhincluding
Tecticornia halocnemoides andTecticornia ?syncarpa. Other shrub
species recorded includkeankenia sp southern gypsum P1.

Scattered Calandrinia ?sp.Meckering herbs

Scattered weed species including grass *Paraphoclisva and annual herb *Spergularia
marina.
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Site LM 6

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Tecticornia Heath Map Unit Te

Lake bed, area subject to inundation. Gypsiferous
soils over clay

006
33°2834.7 119°1418.1"
Low Heath D

Excellent. Some dead shrubs

Stratum 1 Shrubs to 20cms (30-70% canopy cover). Samphiughshncluding
Tecticornia moniliformis are dominant-rankenia sp. southern gypsum P1
andMaireana oppositifolia were also recorded.

Scattered herbs of Calandrinia ?sp. Meckering
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Site LM 7

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Tecticornia Scrub Map Unit Te

Lake bed, subject to inundation, slight ridge. Gigyeus
soils over clay.

007
33° 28 38.6' 119°1420.1
Dwarf Scrub D

Excellent withsparse vegetation and some dead plants

Stratum 1 Shrubs 20cms (10-30% canopy cover). Samphire darnineluding
Tecticornia loriae andTecticornia ?syncarpa. Other shrubs recorded
includeFrankenia sp. southern gypsum P1 aDdlymanthusroei.

Scattered annual herbs@dlandrinia ?sp. Meckering.
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Site LM 8 Tecticornia Scrub Map Unit Te

Soils and Topography: Lake bed, subject to inundation. Gypsiferous smilsr clay
Way point: 008

GPS (WGS 84) 33°28 26.2 119° 14194

Diagnosis (Muir 1977): Dwarf Scrub D

Condition: Excellent. Some weed — grad2arapholisincurva

Vegetation Description

Stratum 1 Shrubs to 30cms (10-30% canopy cover). Samphirgoshare dominant
including Tecticornia loriae andTecticornia halocnemoides. Frankenia
sp. southern gypsum P1 alvidireana oppositifolia were also recorded.

Scattered annual herbs of Calandrinia ?sp. Meogerin

Scattered grass weé&@arapholis incurva.
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Site LM 9

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Tecticornia Heath Map Unit Te

Lake bed, subject to inundation, flat next to lake
edge, gypsiferous soils over clay

009
33°2823.2 119° 1425.6
Low Heath D

Excellent to pristine

Stratum 1 Shrubs to 20cms (30-70% canopy cover). Samphirgoshare dominant
including Tecticornia ?syncarpa andTecticornia ?halocnemoides.
Frankenia sp. southern gypsum P1 was also recorded.

Scattered annual herb Gélandrinia ?sp. Meckering
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Site LM 10

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Mixed Low Heath Map Unit M

Gypsum ridge adjacent to the water’'s edge. Gypsiter
soils over clay

010
33°2817.5 119°1412.9
Low Heath D

Pristine

Stratum 1  Shrubs to 40cms (30-70% canopy cover) includiegficornia species
(prominent) Disphyma crassifolia, Lawrencia squamata, Maireana
oppositifolia andFrankenia sp.southern gypsuil

Scattered annual herbs includi@glandrinia ?sp. Meckeringsotoma scapigera and
Trichanthodium skirrophorumwere also recorded.
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Site LM 11 Mixed Low Heath Map Unit M
Soils and Topography: Gypsum ridge, adjacent to lake edge.

Way point: 011

GPS (WGS 84) 33°2812.4 119°1416.8

Diagnosis (Muir 1977): Low Heath D. Scattered shrubs to 1.0ms.

Condition: Pristine to excellent

Vegetation Description

Stratum 1 Shrubs to 0.5ms (30-70% canopy cover) includiagficornia
moniliformis (prominent) Lawrencia squamata, Rhagodia drummondii,
Frankenia sp. southern gypsum PRisphyma crassifolia, Leucopogon sp.
Kau Rock andFrankenia tetrapetala.

Scattered shrubs to1.0m includidgrwinia sp. karonieMelaleuca brevifolia and
Scaevola spinescens

Scattered annual herbs includirsgtoma scapigera andCalandrinia ?sp. Meckering
Scattered perennial hedomandra micrantha subspteretifolia

Scattered grasses includiAgstrostipa juncifolia andAustrostipa pycnostachya
Creeping vineBillardiera lehmanniana
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Site LM 12 Mixed Low Heath Map Unit M

Soils and Topography: Gypsum ridge adjacent to the lake edge.
Way point: 012

GPS (WGS 84) 33°2808.7 119°1413.8
Diagnosis (Muir 1977): Low Heath D. Scattered shrubs to 1.0ms.
Condition: Pristine toexcellent

Vegetation Description

Stratum 1 Shrubs to 0.5ms (30-70% canopy cover) includiegficornia species,
Rhagodia drummondii, Lawrencia squamata, Maireana oppositifolia,
Frankenia tetrapetala andDisphyma crassifolia.

Scattered shrubs to 1.0m includarwinia sp. KaronieMelaleuca brevifolia and
Scaevola spinescens.

Scattered annual herbs includetoma scapigera andCalandrinia ?sp. Meckering
Scattered perennial hedomandra micrantha subspteretifolia

Scattered grasses includestrostipa juncifolia and Austrostipa pycnostachyus
Billardiera lehmanniana twinning vine
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Site LM 13 Mixed Low Heath Map Unit M

Soils and Topography: Ridge of gypsum adjacent to the lake edge.
Way point: 013

GPS (WGS 84) 33°2801.1" 119°1414.00
Diagnosis (Muir 1977): Low Heath D. Scattered shrubs to 2m.
Condition: Excellent

Vegetation Description

Stratum 1 Shrubs to 0.5m (30-70% canopy cover) includiegticornia species
(prominent) Disphyma crassifolia, Lawrencia squamata, Maireana
oppositifolia, Atriplex paludosa, Rhagodia drummondii, Leucopogon sp.
Kau RockandFrankenia tetrapetala.

Scattered shrubs to 2m includiNglaleuca brevifolia andDarwinia sp. Karonie
Scattered grasses to 1.5m includfgtrostipa juncifolia andAustrostipa pycnostachya
Scattered herbaceous species includhingnillia axilliflora P2,Brachyscome ciliaris,
Trichanthodium skirrophorum, Isotoma scapigera, Calandrinia ?sp. Meckering and
Lomandra micrantha subspteretifolia.

Twinning Vine -Comesper ma integerrimum

Grass weedParapholis incurva
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Site LM 14 Mixed Low Heath Map Unit M

Soils and Topography: Ridge of gypsum adjacent to the lake edge.
Gypsiferous soils over clay at depth

Way point: 014

GPS (WGS 84) 33°2800" 119°1417.9

Diagnosis (Muir 1977): Low Heath D

Condition: Excellent

Vegetation Description

Stratum 1 Shrubs to 0.5 min height (30-70% canopy coveduitiag Tecticornia
species (dominant)Disphyma crassifolia, Maireana oppositifolia,
Lawrencia squamata, Leucopogon sp. Kau Rock anBarwinia sp.
Karonie.

Scattered herbaceous species includsotpma scapigera, Trichanthodium
skirrophorum, Lomandra micrantha subspteretifolia andCalandrinia ?sp. Meckering.
Scattered grasses includiAgstrostipa juncifolia, Austrostipa pycnostachya and the
weed *Parapholisincurva
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Site LM 15

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Mixed Low Heath Map Unit M
Ridge of gypsum adjacent to the lake edge.

015

33°2810.8 119°1425.3

Very Open Tall grass over Low Heath D

Pristine toexcellent

Stratum 1 Austrostipa juncifolia grass to 1.0m (2-10% canopy cover)

Stratum 2 Shrubs to 0.5ms (30-70% canopy cover) includiagficornia
moniliformis (prominent) Maireana oppositifolia, Lawrencia sqguamata
andDisphyma crassifolia.

Scattered annual herbs includirsgtoma scapigera, Asteridea chaetopoda,
Trichanthodium skirrophorumandCalandrinia ?sp. Meckering
Scattered perennial hedomandra micrantha subsp. éretifolia
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Site LM 16 Start of Pimelea halophila P2 population
Soils and Topography: Gypsum ridge.

Way point: 016

GPS (WGS 84) 33°2810.1" 119°1426.2
Diagnosis (Muir 1977): Low Heath D

Condition: Pristine
Vegetation Description

Stratum 1 Shrubs to 0.5ms (30-70% canopy cover) Wigaticornia species
prominent includinglecticornia moniliformis. Other shrub species
recorded includ®imelea halophila P2,Lepidium rotundum, Disphyma
crassfolia, Maireana oppositifolia, Lawrencia squamata, Leucopogon sp.
Kau Rock andrrankenia sp. southern gypsum P1.

Scattered herbaceous species includiotpma scapigera andCalandrinia ?sp.
Meckering

leelea halophlla P2
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Site LM 17 Low Mixed Heath Map Unit M

Soils and Topography: Gypsum ridge

Way point: 017

GPS (WGS 84) 33°2805.5 119°1431.3
Diagnosis (Muir 1977): Low Heath D

Condition: Excellent to pristine

Vegetation Description

Stratum 1 Shrubs to 0.5ms (30-70% canopy cover) \Wigaticornia moniliformis
prominent. Other low shrubs recorded incliid&rencia squamata,
Maireana oppositifolia, Disphyma crassifolia, Lepidium rotundum and
Pimelea halophila P2

Scattered herbaceous species includ@raghyscome ciliaris, Calandrinia ?sp.
Meckering,lsotoma scapigera, Kippistia suaedifolia and Trichanthodium skirrophorum
Scattered grasses includiAgstrostipa juncifolia, Austrostipa pycnostachya and
Austrostipa vickeryana

Billardiera lehmanniana twinning vine
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Site LM 19 End of Gypsum ridge andPimelea halophila population

Way point: 019

GPS (WGS 84) 33°2803.1" 119°1433.00

Site LM 20 Tecticornia Heath Map Unit Te

Soils and Topography: Lake bed, subject to inundation, gypsiferous soils
over clay

Way point: 020

GPS (WGS 84) 33°2806.2 119°1432.9

Diagnosis (Muir 1977): Low Heath D

Condition: Pristine

Vegetation Description

Stratum 1 Shrubs to 0.5ms (30-70% canopy cover) with sampldoeminant
including Tecticornia syncarpa andTecticornia sp. 6626.Frankenia sp.
southern gypsum P2,awrencia squamata andMaireana oppositifolia
were also recorded.

Scattered herb Calandrinia ?sp. Meckering
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Site LM 21

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Tecticornia Heath Map Unit Te

Lake bed, subject to inundation. Gypsiferous soils
over clay.

021
33°2813.5% 119°1426.2
Low Heath D

Excellent

Stratum 1 Shrubs to 0.5m (30-70% canopy covéigcticornia halocnemoides and
Tecticornia pergranulata are dominantFrankenia sp. southern gypsum
P1,Maireana oppositifolia andDisphyma crassifolia were also recorded.

ScatteredCalandrinia ?sp. Meckering herbs

Scattered weeds ofpergularia marina and *Parapholis incurva
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Site LM 22

Soils and Topography:

Way point:
GPS (WGS 84)

Diagnosis (Muir 1977):

Condition:

Vegetation Description

Tecticornia Heath Map Unit Te

Lake bed, subject to inundation. Gypsiferous soils
over clay.

022
33°2805.6 119° 1420.00
Low Heath D

Pristine

Stratum 1 Shrubs to 0.5m (30-70% canopy cover) Witkcticornia halocnemoides
andTecticornia loriae dominant Frankenia sp. southern gypsum P1 was
also recorded at this site.
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Site LM 23 Mixed Low Heath Map Unit M

Soils and Topography: Gypsum ridge

Way point: 023

GPS (WGS 84) 33°2803.7 119°1416.2
Diagnosis (Muir 1977): Low Heath D

Condition: Excellent

Vegetation Description

Stratum 1 Shrubs to 0.5ms (30-70% canopy cover) Wigaticornia species
prominent. Other low shrubs recorded incliid&rencia squamata,
Maireana oppositifolia andDisphyma crassifolia

Scattered herbaceous species inclufalgndrinia ?sp. Meckering,sotoma scapigera
andTrichanthodium skirrophorum
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Site LM 24 Mixed Low Scrub Map Unit M

Soils and Topography: Gypsum ridge

Way point: 024

GPS (WGS 84) 33°2800.1" 119°1422.9
Diagnosis (Muir 1977): Dwarf Scrub D

Condition: Excellent

Vegetation Description

Stratum 1 Shrubs to 0.5ms (10-30% canopy cover) Wigaticornia species
prominent. Other low shrubs recorded incliid&rencia squamata,
Maireana oppositifolia, Maireana sp 6636 andFrankenia sp. southern
gypsum P1.

Scattered herbaceous species inclod@ndrinia ?sp. Meckering,sotoma scapigera and
Trichanthodium skirrophorum
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Site LM 25 Melaleuca Scrub/Thicket Map Unit Me
Soils and Topography: Edge of salt lake. Sandy soils over clay

GPS (WGS 84) 33°2747.0'" 119°1442.0

Diagnosis (Muir 1977): Scrub over Dwarf Scrub D

Condition: Very Good. Weeds present and some loss of nateeiepn

Vegetation Description

Stratum 1 Shrubs to 4ms in height (10-30% canopy cover) fanpatchy
distribution. Species recorded incluidiel aleuca thyoides andMelaleuca
halmaturorum.

Stratum 2 Shrubs to 0.5m (10-30%) includifdgcticornia speciesMaireana species,
Frankenia tetrapetala, Disphyma crassifolia, Carpobrotus modestus and
Lycium australe

Scattered grasAustrostipa juncifolia

Weed species recorded includdesembryanthemum nodiflorum, * Lolium species (rye
grass) and Arctotheca calendula (cape weed)
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Appendix 2

Threatened Ecological Community

Site from

Mattiske (1995)
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Mattiske Site G226

Location:

VCL east of Reserve 25113

Location Notes:Two adjacent small lakes, 2.4km west of intersectibMagenta Rd
and Reserve Rd.

Recorder:  Mal Graham Date: 2/12/94

Topography: Top of eastern lake edge dune.

Soils: Grey sandy clay

Soil analysis: 5% gypsum

GPS 33°34' 47" 119°13'41”

Comments: Not grazed by livestock despite appearance in pl8ite is apparently

natural and undisturbed.

Site Locn. (within | Specie Height | %
5m of central cm | cover
point)

G22¢ |5 ?Chenopodiace sp 1 5

G22¢ | 5 Danthonia caespitosa = Austrodanthonia 1 45

setacea group

G22¢ | 5 Lawrencia squamata 20 2

G22¢ | 5 Maireana marginata 3 0.01

G22¢ |5 Podol epis rugosa = Podol epis rugata 10 0.01

G22¢ |5 Senecio lautus ssp maritimus = Senecio 4 0.01

pinnatifolius var. maritimus

G22¢€ | +5 Asteridea chaetopoda 3 0.01

G22¢€ | +5 Atriplex paludosa subsp.cordata 20 0.01

G22¢ | +5 Halosarcia syncarpa = Tecticornia 30 0.01

syncarpa

G22¢ | +5 Halosarcia aff. syncarpa = Tecticornia 30 0.1

syncarpa

G22¢€ | +5 Scaevola spinescens 40 0.01

G22¢ | +5 Stipa juncifolia = Augtrostipa juncifolia 50 0.01
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Photograph 63: Site No. G226. Location: VCL East of Reserve 25113
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Appendix 3
Lake Morris
Proposed Gypsum Mine
Plant
Species

List
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110

054B

345

138

339

113

40

105

287

236

Species List for the Proposed Gypsum Mine At Lake Morris
*Introduced weed species

Taxon Name

Aizoaceae

Carpobrotus modestus
Disphyma crassifolium
*Mesembryanthemum nodiflorum

Asparagaceae
Lomandra micrantha subsp. teretifolia

Asteraceae

*Arctotheca calendula
Asteridea chaetopoda
Brachyscome ciliaris
Fitzwillia axilliflora

Kippistia suaedifolia
Trichanthodium skirrophorum
Waitzia acuminata

Brassicaceae
Lepidium rotundum

Campanulaceae
Isotoma scapigera

Caryophyllaceae
*Spergularia marina

Centrolepidaceae
Centrolepis pilosa

Chenopodiaceae

Atriplex paludosa
Didymanthus roei
Maireana oppositifolia
Rhagodia drummondii
Tecticornia halocnemoides

Tecticornia loriae
Tecticornia moniliformis
Tecticornia pergranulata
Tecticornia syncarpa
Tecticornia sp

Ericaceae
Conostephium drummondii

Leucopogon sp. Kau Rock (M.A. Burgman 1126)

Frankeniaceae

Frankenia sp. southern gypsum (M.N. Lyons

2864)
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Collecting Number

6601

6618
6609
6611
6625
6619

6621

6617

6579

6563

6604

6584

6615

6597 6610

6566 6567 6572 6573 6575 6576
6578 6587 6588 6629 6632 6633
6634

6581 6583 6585 6586 6635
6580 6591 6592 6614 6623
6631

6570 6574 6582 6627

6626

6562
6600

6568 6577 6589 6598 6628 6630



341

221

273

152

31

183

111

92

315

343

263
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Frankenia tetrapetala

Goodeniaceae
Scaevola spinescens

Malvaceae
Lawrencia squamata

Myrtaceae
Calytrix leschenaultii
Cyathostemon tenuifolius

Darwinia sp. Karonie (K. Newbey 8503)

Eucalyptus scyphocalyx
Eucalyptus urna
Melaleuca acuminata
Melaleuca brevifolia
Melaleuca halmaturorum
Melaleuca brophyi
Melaleuca hamulosa
Melaleuca lanceolata
Melaleuca lateriflora
Melaleuca thyoides
Rinzia communis

Pittosporaceae
Billardiera lehmanniana

Poaceae

Austrostipa juncifolia
Austrostipa pycnostachya
Austrostipa pycnostachya
Austrostipa vickeryana
*Lolium species
*Parapholis incurva

Polygalaceae
Comesperma integerrimum

Portulacaceae

Calandrinia ?sp. Meckering (F. Obbens 42/02)

Santalaceae
Exocarpos aphyllus

Solanaceae
Lycium australe

Stylidiaceae
Levenhookia stipitata

Thymelaeaceae
Pimelea halophila
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6607 6612 6637

6595

6590

6561
6560 6593
6565

6594

6558
6559

6571

6596

6599 6603 6613
6605
6602
6624

6569

6606

6616

6564

6620



Appendix 4

Way Point maps
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