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BACKGROUND
INTRODUCTION

The Wildflower Society’s Bushland Plants Survey Project is a community based
program that has been in existence since 1988. The Project aims to help communities,
community groups and individual land owners know and conserve their bushland by
providing training and help to survey, document and monitor the bushiand plants (ftora)
and plant communities {vegetation) of local bushland. A knowledge of the bushland
plants and plant communities in local bushland is essential for good management.

Since the inception of the Wildflower Society’s Bushland Plants Survey Project it has
been supported by a series of federal grants. This survey was supported by the
Bushcare Program of the National Heritage Trust (1997 — 1998) and the Western
Australian Departments of Conservation and Land Management (Wildlife Research)
and Environmental Protection (Conservation Branch).

The subject of this report is the 527.5 hectare (ha) Crown Reserve 16405, Quairading
Nature Reserve' , which straddles the York-Quairading Road as you enter Quairading
from York (see Map 1). In 1998 the Landcare Coordinator for the Quairading Land
Conservation District Committee (LCDC), Keith Boase, applied to the Wildflower
Society to have the Reserve surveyed as part of the 1998 program for the Bushland
Plants Survey Project. As the Quatrading Nature Reserve is found in a predominantly
cleared landscape (see Size of Remnant on page 10), the bushland was generally in
excellent condition, contained a variety of plants and plant communities and was being
managed for conservation by the Shire of Quairading (Shire of Quairading 1998), it was
selected for survey.

The focus of the bushland survey of the Quairading Nature Reserve (Reserve) was a
three day weckend program in Quairading and the Reserve that brought together
Wildflower Society registered Bushland Plants Survey volunteers and the local
Quairading community. A series of groups from the Quairading community are
involved in the management of the Reserve as member groups of the Reserve
Management Committee (Shire of Quairading 1998). These groups are — the Shire
{(officers and councillors), Agricultural Society, District High School, L.CDC, Golf Club,
P&C, Progress Association, Rotary Club, Rural Youth and Tidy Town Committec
(Shire of Quairading 1998).

The weekend program was run from Friday 18" September to Sunday 20" September
1998. Friday’s program was organised in the Reserve with students from the
Quairading District High School. On Saturday and Sunday over 40 volunteers from the
local Quairading community and the Bushland Plants Survey group and the
coordinating botanists (authors of this report) worked together to survey the plants and
plant communities in the Reserve.

At the request of the Quairading L.LCDC (outlined in their application for survey) the
information collected in the weekend survey, and subscequent survey by the coordinating
botanists, has bcen collated to prepare this report on the [lora, vegetation and
conservation significance of the Reserve.

During this same weekend the group also visited the Tammin Road Bushland (including
Crown Reserve 21459 and adjacent Vacant (Unallocated) Crown Land, see Map 1). In

! Quairading Nature Reserve is Crown Reserve No 16405 and is vested in the Shire of Quairading for
Water Catchment and Landscape Protection. Generally reserves called *Nature Reserves’ are vested in

the National Parks and Nature Conservation Authority (NPNCA) for the purpose of Conservation of
Flora and Fauna and managed by the Department of Conservation and Land Management.

Wildflower Society of Western Australia (Inc.), Nedlands.
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1997 Keith Boase, applied to the Wildflower Society to have the Tammin Road
Bushland surveyed as part of the 1997 program for the Bushland Plants Survey Project.
It was not possible to survey the area in 1997 as the bushland in the Reserve was
recovering from a [ire in 1996. It was hoped that this area could also be surveyed as part
of the work in 1998 but there was insufficient time in the September weekend to do
detailed survey on both areas. However sufficient information was collected by the
coordinating botanists to allow for a comparison between the two bushland areas,
Tammin Road Bushland and the Quairading Nature Reserve.

LOCATION AND CLIMATE

Quairading townsite is located 164 kilometres east south-east of Perth and is the
administration centre of the Shire of Quairading, which comprises 1,696 square
kilometres (Map 1). The area has a drgz warm Mediterranean climate with cool winters
(average winter temperatures exceed 10” C) and hot dry summers (average temperatures
of the hottest month exceeds 25° C). The annual average rainfall for Quairading town is
376 mm (Bureau of Meteorology 1999).

LANDFORM, SOILS AND VEGETATION

The study area is within the zone of Ancient Drainage, but close to the eastern margin of
the zone of ‘Rejuvenated Drainage’ (Lantzke and Fulton 1994). This ‘Ancient
Drainage’ zone includes all the land east of the Meckering Line (Mulchay 1967) and
extends beyond the eastern edge of the Wheatbelt and corresponds to the ‘Zone of salt
lakes and sandplain’ as defined by Mulchay (1967). The landscape of this system has a
gently undulating plateau, with wide convex divides, long gentle slopes and broad
valleys that contain salt lakes at their lowest point. Large areas of yellow sandplain and
gravelly soils are found on the uplands forming the Ulva Landform Unit. Dissection of
the lateritic profile on the gently sloping hillsides has lead to the formation of grey
duplex soils on lower slopes forming the Booran Landscape Unit and emergent through
these units are areas of exposed bedrock with their associated soils forming the
Danberrin and Collgar Landscape Units respectively. These four units are found in
Quairading Nature Reserve (Mulchay and Hingston 1961).

Quairading Shire falls in the Avon Phytogeographical Region of Beard (1980, 1981).
The Avon Phytogeographical Region corresponds to the Avon Wheatbelt Region as
mapped in the Inteim Biogeographic Regionalisation of Australia® (Thackway and
Creswell 1995).

Each of the Phytogeographical Regions contains a series of vegetation systems. The

Reserve falls in the York vegetation system within the Avon Phytogeographical Region

(Beard 1980). The characteristic landscape and vegetation units identified in this system

are:

* sinuous lateritic ridges with their associated breakaways, covered by woodland of
Mallet (Eucalyptus astringens);

* slopes and valleys covered by woodlands of York Gum (E. loxophleba) or Wandoo
(E. capillosa subsp. capillosa, now called Wheatbelt Wandoo);

» valley floors Salmon Gum (£. salmonophloia) woodlands;

* on grey sand sheets and hills heath occurs; and

+ on low Jevel sandplains Banksia woodland.

? The Interim Biogeographic Regionalisation of Australia identifies biogeograhic units across Australia
(Thackway and Cresswell 1995). Eighty Interim Biogeograhic Regions (commonly called IBRA
Regions) were mapped in in Austelia, with 26 in WA, In Western Australia the boundaries broadly
match those of the Phytogeographical Regions in Beard (1980, 1981). The South West of WA
encompasses seven IBRA regions - the Geraldton Sandplains, Swan Coastal Plain, Jarrah Forest, Avon
Wheatbelt, Mallee, Jarrah Forest, Warren and Esperance Plains.

e

Wildflower Society of Western Australia (Inc.), Nedlands.
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The eastern boundary of the York vegetation system and the adjacent Pikaring
vegetation system is formed by the salt lake chain stretching from near Quairading to
the Yenyening Lakes. As the Reserve lics on the eastern margin of the York vegetation
system 1t contains large granite outcrops, a landform and vegetation unit considered
characteristicof the Pikaring vegetation system.

SURVEY METHODS

Survey work at the Quairading Shire Nature Reserve was performed over two years
from September 1998 to October 1999.

Seventeen 100 m? quadrats were Jocated and described in the Reserve (Map 2,
Appendix 1) to sample the range of plant communities identified using aeral
photographs and field interpretation. Quadrats were located in the areas of bushland that
were least disturbed. All study sites were permanently located using four steel pegs.
Groups of volunteers from the Wildflower Society Bushland Survey group and the
members of the Quairading community each led by a botanist or experienced volunteer,
recorded information in a set format on physical location, vegetation structure and
density and the total flora of the permanent study sites (after Keighery1994). The sites
were sampled on at least three occasions. These quadrats are listed and described in
Appendix 1. Vegetation structural descriptions and vegetation condition follow
Keighery (1994) (see Appendix 3, Tables 1 and 2)

The 17 permanent sites will be included in a detailed regional floristic survey of the
Wheatbelt being conducted by the Department of Conservation and Land Management
as part of the Salinity Action Plan.

Opportunistic plant coliections, that is collections from outside the quadrats, were made
dunng foot transects of the bushland areas at various times of the year over the two
years of survey.

An initial plant identification session was carried out on fresh specimens on the
Saturday afternoon and evening in the Community Building in Quairading.
Identificationof plant collections was made by the Wildflower Society Bushland Survey
volunteers and the authors and verified in regular sessions at the Western Australian
Herbarium. A Field Herbarium has been prepared for the area. The Field Herbarium is
lodged with the Quairading District High School where it will be accessible to the local
communily. Specimens of unusual, rare and interesting species located in the reserve
have been lodged tn the Western Australian Herbarium.

Herbarium records were also checked for additional records for the Reserve. It is
considered that approximately 90% of the flora has been documented (Appendix 2).

Opportunistic collections were also made within the Tammin Road Bushland both at the
time of the initial survey and at various times of the year over the next two years, A
preliminary list for this Reserve has been prepared and can be obtained from GJ
Keighery.

Wildflower Society of Western Australia (Inc.), Nedlands.
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RESULTS
PLANT COMMUNITIES AND THE YEGETATION MAP

Introduction
The vegetation of the Quairading Reserve forms a complex mosaic of structural units
correlated to soil type and position in the landscape (Map 2). The major units
encountered were
+  Salmon Gum (Eucalyptus salmonophloia) - Wandoo (Fucalyptus capillosa
subsp. capillosa) Woodlands on the valley floors (vegetation units 1-3);
*  York Gum (Eucalyptus loxophleba) -Jam (Acacia acuminata) and York Gum -
Jam (Acacia acuminata)- Rock Sheoak (Allocasuarina huegeliana) Woodlands
on fertile brown loams associated with the granites (vegetation units 4-6);
* Acormn Banksia (Banksia prionotes) and Sandplain Woody Pear (Xylomelum
angustifolium) Woodlands on deep yellow sands (vegetation unit 15), and
* a series of Shrublands (generally dominated by Tamar (Allocasuarina
campestris)y on sands and gravelly soils (vegetation units 9-14). These
shrubland units showed significant degree of intergradation across the reserve.

Herblands develop on the shallowest of the granite sotls but quickly grade into
shrublands on deeper soils. These units have been mapped as a complex (vegetation unit
8). The vegetation map also shows bare areas of granite (unit 7) and badly disturbed
areas, including the golf course (unit 16).

Each of the 14 native vegetation units distinguished and the two other mapped units are
described below in more detatl. The quadrats located in each of these units (Map 2 and
Appendix 1) and the broader units used in listing the flora of the Reserve (Appendix 2)
are also indicated.

Plant Communities
Woodlands

1) Salmon Gum Woodlands (S, Quadrats 6, 17)

These are most common in lower areas of the broad valleys. These Woodlands (1o 25 m
in height) intergrade into the Wandoo Woodlands (vegetation unit 2) which also occupy
the clay soils of the lower slopes. The understorey of the Salmon Gum Woodlands is
generally quite open being dominated by such species as Acacia erinacea, Olearia
axillaris, Enchylaena tomentosa and Rhagodia drummondii. In some places large drifts
of annuals are seen these included Goodenia berardiana, Blennospora drummondii,
Erymophyllium ramosum subsp. ramosum and Podolepis tepperi. The Salmon Gum
Woodland associated with the dam on the eastern boundary, south of the road, has a
high proportion of weedy grasses in the understorey.

2) Wandoo Woodlands (W, Quadrats 2, 22)

These Woodlands grade into the Salmon Gum Woodlands occupying the lower valley
slopes especially in the north western part of the reserve on duplex clay soils. The
Wandoo Woodlands tend to be lower (commonly around 15 m) than the Salmon Gum
but the composition of the understorey was essentially similar to that described above.

3) Wandoo Woodlands on laterite (W)

This type of Wandoo Woodlands occurred on a ridge in the north west corner of the
reserve. A shallow orange gravelly soil had developed over the laterite and the
understorey was generally dominated by Allocasuarina campestris to 2m high.

*The spelling of Tamar used here is after Bindon and Chadwick (1992).

4 Wildffower Society of Western Austratia (Inc.), Nedlands.
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4) Y ork Gum - Jam Woodlands (Y, Quadrats 7,8, 9, 14, 20)
These mixed Woodlands are found on the decper brown gritty loam soils below the
granites (Plate 1). Occasionally Jam becomes the sole dominant. The understorey is
dominated by a rich annual flora that carpets the ground in spring. The most
conspicuous species of this annual flora are: Podolepis canescens, Podolepis lessonii,
Rhodanthe manglesii, Waitzia acuminata, Lawrencella rosea and Trachymene species.
This community is relatively poor in shrubs but grasses and sedges are common
components.

3 Degraded Y ork Gum Woodland (Y)
Degraded Y ork Gum Woodlands occur along the edge of the golf course, annual weeds
especially grasses have invaded into the woodland.

6) York Gum - Jam — Rock Shecak Woodlands (Y)

These are found on the shallower soils associated with the main granite body. In some
areas Rock Sheoak becomes a common element of the overstorey and may completely
dominate in small groves. The understorey is essentially similar to the York Gum - Jam
Woodlands found below the granites with species such as Borya sphaerocephala and
the climbing Drosera species becoming more apparent. In places Allocasuarina
campestris forms a significant layer in the understorey.

15} Acorn Banksia and Sandplain Woody Pear Low Woodlands
(B, Quadrats 3,4, 12)

These Low Woodlands occur on the large yellow sand dunes to the south of the York -
Quairading Road (Plate 2). This community has a species rich shrubby understorey
including such species as Grevillea eriostachya, Melaleuca leptospermoides,
Verticordia roei, Calytrix leschenaultii, Dampiera spp., Baeckea preissiana, and Borya
constricta. Herbs are much less dominant than in the York Gum Woodlands,
nonetheless species such as Podotheca gnaphalioides and Podolepis canescens are still
spectacular in the spring. Banksia attenuata and Nuytsia floribunda occasionally occur
as canopy species in this community.

Shrublands

N Tamar Shrubland on sandy _gravels (T/H, Quadrat 11)

These Shrublands occur along the main road and the southern end of the reserve. The
community is dominated by Tamar (Allocasuarina campestris) generally 1.5 to 2 m tall,
a few other shrubs are seen including Dryandra armata and Borya sphaerocephala.
Clumps of Lepidosperma sp. 1 are also obvious, and in places (to the south of the main
road), Mesomelaena preissii and Lepidobolus preissianus are common understorey
elements.

10} Tamar Shrubland on lateritic gravels (T/H)

These Shrublands occur on the laterite ridge in the north west corner of the reserve. The
Shrubland is up to 3 m tall and in some places entirely dominated by Tamar, in more
open areas dominance is shared with shrubs as Grevillea insignis and Melaleuca
radula. Over most of this area there few if any herbs apparent.

15 Tamar Shrubland on vellow sandy clays (T/H)

These Shrublands are found midway along the northern boundary extending south into
the reserve. Again Allocasuarina campestris dominates generally to the exclusion of
other shrubs, generally being 1 to 2 m tall and with greater than 70% cover with patches
of Lepidosperma sp. 1 forming large clumps and occasional small patches of Borya
constricta.

12) Heaths on deep grey sands (T/H, Quadrat 1)
The Heaths in deep grey sands are found on either side of the main road on the western
boundary of the reserve. The Heaths (generally 1 - 1.5 m tall) are variously dominated

Wildflower Society of Western Australia {Inc.), Nedlands.
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by Melaleuca leptospermoides, Leptospermum erubescens, Eremaea paucifiora and
Hakea lissocarpha over herbs.

13) Tamar - Dryandra - Eremaea Shrubland on cream sands ~ (T/H, Quadrat 5)
These mixed Shrublands occur in the southern half of the reserve. This community
grades into the Heaths (vegetation unit 12} but occupies a higher position in the
landscape. This shrub rich community is also diverse in terms of herbs, grasses and
sedges, the most obvious being Mesomelaena preissii and the rush Lepidobolus
preissianus. The Declared Rare Hakea aculeata is common in and restricted to this
community.

14) Tamar- Fucalyptus macrocarpa Shrubland on vellowsand  (T/H)

On the northern boundary of the reserve where the soil fooks very similar to that of the
Acorn Banksia and Sandpiain Woody Pear Low Woodland a very different community
is found. Tamar (Allocasuaring campestris) co-dominates with Fucalyptus
macrocarpa. A small sand pit has been developed on the northern boundary of the
Reserve to access these yellow sands.

Herbland - Shrubland mosaic

&) Lithic Complex (G, Quadrat 18)

This vegetation unit is an mosaic of Herblands on shallow granitic soils grading into
Shrublands over herbs on deeper soils (Plate 3). The typical Herbland on shallow
granite soils is dominated by Borya sphaerocephala and a rich herb layer including
Hyalosperma glutinosa subsp. glutinosa, Velleia cycnopotamica, Podolepis lessonii,
Caesia alfordii, Waitzia acuminata, and Hyalosperma demissum. On deeper soil this
community intergrades into a Jam (Acacia acuminata) and / or Rock Sheoak
(Allocasuarina huegeliana) shrubland.

Other mapped units

7 Granite ouicrop (G)

In the north east of the reserve is almost completely devoid of vegetation and provides a
spectacular lookout over the reserve (Plate 4). Small granite pool and minor areas of
herbland develop where small hollows and soil accumulates on the side slopes.

16) Cleared / Disturbed areas (D)

Much of the golf course under the granite is mapped as cleared/disturbed. Smaller areas
are also mapped these are the borrow pits along the main road, a small sand pit on the
northern boundary and in a small patch in the south east corner of the reserve.

FLORA

Introduction

A total of 508 vascular plant taxa (species, subspecies and varieties) are recorded from
Quairading Nature Reserve (Appendix 2). Of these 457 were nalive taxa and 51 non-

native weed taxa.

The most species rich families are:

Asteraceac - 45 taxa, including 7 weed taxa;
Proteaceae - 41 taxa;

Papilionaceae - 31 taxa,including 6 weed taxa;
Myrtaceae - 29 taxa,

Orchidaceae - 28 taxa;

Poaceae - 27 taxa, including 13 weed taxa,
Cyperaceac - Zltaxa, including 1 weed taxon;

6 Wildflower Society of Western Australia (Inc.), Nedlands.
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Mimosaceae - 20 taxa; and
Anthericaceae - 19 taxa.

The largest genera were Acacia with 20 taxa, Hakea and Drosera with 12, Stylidium
with 11 and Schoenus with 10 taxa.

The diversity of plants in the communities present in the Reserve is generally high, the
native taxa in the 10 X 10 metre quadrats (100 m*) ranging from 27 (QNR 20) to 63
(QONR. 5) (Appendix 2). The most species rich communities were the Tamar -
Dryandra - Eremaea Shrubland and the Acom Banksia and Sandplain Woody Pear
Woaodlands, these communities having a high diversity of both shrubs and herbs. The
Eucalyptus Woodlands generally have lower species diversity as they contain fewer
shrub species. The highest plant diversity in these Woodlands is related to the diversity
of herb species. These herbs which are from principally the Asteraceac and Apiaceae are
often quite dense and form carpets of colour in spring (Plate 1).

Significant Flora - Species of Special Interest

Declared Rare and Priority Flora

Eleven rare taxa (priority taxa, that is taxa under consideration for declaration as
Declared Rare Flora, see Appendix 3, Table 3), and one species of Declared Rare Flora
were located in the Reserve.

Declared Rare Flora
Hakea aculeata (Proteaceae) (Plate 7 and 8)
Hakea aculeata is Declared Rare Flora under the Wildlife Conservation Act 1950. This
Hakea is presently known from 10 small populations most of which are on road verges
between Cunderdin and Brookton. The Quairading population is of crucial significance
in the protection of this species in the wild as

* itis the largest known population,

* the population contains mature and juvenile individuals, and

* the population is located in a large intact bushland area.

Priority Flora (listed in priority category groups then alphabetically by family)
Conospermum galeatum (Proteaceae) — Priority 1 (Plate 9)

This delicate blue-grey flowered Smokebush is only known from Kellerberrin, Bruce
Rock and Tammin. While this species was very uncommon in the Reserve (only one
plant seen) there was a larger population in the Tammin Road Bushland to the east of
the cemetery. This species has a very localised distribution and is very poorly reserved
so it is listed as a Prionity 1 species.

Austrostipa ?exilis (G Keighery 15557) (Poaceae) — Priority 2

This bunch grass with very dark green almost black inflorescences was only found
around breakaways, Austrostipa exilis has a very restricted range around Needilup (near
Ongerup) and 1s a Priority 2 species. This population was unusual in that it is a long
way north of the recorded range of Austrostipa exilis and it is not a very good match for
the species and may prove to be a new taxon.

Opercularia rubioides (Rubiaceac) - Priority 2

This species 15 a small erect sub-shrub and is normally found in the southern Wheatbelt
between the Stirling Ranges and Esperance. The Quairading population is north of
previously recorded occurrences of this poorly collected species. At Quairading both
Opercularia rubioides and O. vaginata, which replaces (. rubioides to the west, occur.
There is only one other known co-occurrence.

Wildflower Society of Western Australia (Inc.), Nedlands.
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Thysanotus tenuis (Anthericaceac) - Priority 3

This tuberous Fringed Lily is found from Brookton to Dumbleyung, Quairading being
in the northern area of its range. This taxon is relatively uncommon in this area and for
this reason is a Priority 3 taxon.

Hemiandra coccinea (Lamiaceae) - Priority 3 (Plate 10)
This species is a fow spreading shrub and was present in both the Reserve and the
Tammin Road Bushland. There were two forms present, one with grey leaves and deep
red flowers the other with green leaves and pale red flowers. The species ranges from
Mingenew, Eneabba, Wongan Hills to Tammin but is uncommon over its range. The
populations at Quairading are the southernmost known.

Acacia lirellata subsp. lirellata (Mimosaceae) - Priority 3

This low spreading shrub which flowers in late winter and early spring is found in
scattered populations from Coorow to Northam and Tammin. The Quairading
population is on the southern limit of this subspecies range. This taxon is relatively
uncommon in this area and for this reason is a Priority 3 taxon.

Acacia lullfitziorum (Mimosaceae) - Priority 3

This is another low spreading shrub wattle, found in the central Wheatbelt from
Ongerup west to Boyup Brook and York and north to Badgingarra and Goomalling.
This taxon is relatively uncommon in this area and for this reason is a Priority 3 taxon.

Stenanthemum tridentaturmn (Rhamnaceac) - Priority 3

A prostrate spreading shrub with heads of small inconspicuous flowers found in the
Wheatbelt between Gunyidi, Darkan, Narembeen and Wagin. This taxon is relatively
uncommon in this area.

Daviesia costata (Papilionaceae) - Prionity 4
The distribution of this Daviesia is centred in the Jarrah and Wandoo forests and
woodlands to the west of Quairading. It is here at the eastern limit of the range of the

species.

Daviesia hamata (Papilionaceae) - Priority 4

This Daviesia is a multi-stemmed shrub to 50 cm with red-orange flowers in spring
which occurs in scattered populations between Marchagee, Tammin, Gnarlbine Rock
and Jingaring. The populations at Quairading are the southern limit of the range of the
species. This Daviesia was named from specimens collected at this ocality (that is the
Reserve is the type locality for this species). This taxon is uncommon and restricted in
range.

Dryandra cynaroides (Proteaceae) - Prionity 4

Dryandra cynaroides occurs between Pingelly, Boyagin, Harrismith and Lake Grace.
The population at Quairading is the northernmost recorded. This taxon is relatively
uncommon in this area.

Newly recognised species (listed alphabetically by family)
Two previously unknown, unnamed taxa were located in the Reserve.

Platysace sp. Quairading (G Keighery 15624) (Apiaccac) (Plate 11)
This appears to be a new species of Platysace. There are no other collections of this
species in the Western Australian Herbarium.

The Platysace is an almost leafless low shrub with erect succulent stems. The species is
apparently short lived growing rapidly after seed germination. Germination of seeds
appears to be stimulated by fire the species taking advantage of the abundance of light
and nutrients available after fire. Flowering occurs within two years of germination.

8 Wildflower Socicty of Western Australia (Inc. ), Nedlands.
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Heads of small white flowers are produced in summer. The species is unusual in the
genus as it apparently stores water and nutrients in it’'s stems rather in root tubers.

Only one plant was noted in the Reserve alongside a track. However it was abundant in
the burnt area of the Tammin Road Bushiand beside the cemetery.

Schoenus sp. Quairading (G Keighery 15694) Cyperaceae
This appears to be a new species of Schoenus. There are no other collections of this
spectes in the Western Australian Herbarium.

This Schoenus was found in Shrublands in the Reserve. The Schoenus can be readily
distinguished from other members of the genus by it’s grey hairy leaves.

Geographically Significant Flora (listed alphabetically by family)

Millotia perpusilla (Asteraceae)

This small annual daisy with inconspicuous heads of cream coloured flowers has
recently shifted from the genus Toxanthes. Generally this daisy is found well east of
Quairading the closest population being at Moorine Rock to the north east. The
Quairading population is of some interest as it is disjunct from its typical range.

Actinostrobus arenarius (Cupressaceae)

This native cypress is a very distinctive small conical shaped tree that often looks out of
place in the Western Australian bushland. The population at Quairading is one of a
series of scattered populations (Tammin, Narembeen, Arthur River and Kulin) that lie
south of its main range between Coorow and Shark Bay.

Callitris tuberculata (Cupressaceae)

This species was previously part of the widespread species Callitris preissii. All three
subspecies which were recognised in Callitris preissii have been elevated to species
(Hill 1998). Callitris tuberculata is a widespread species growing from Geraldton,
through the eastern Wheatbelt and south to the Roe Plains.

FEucalyptus macrocarpa subsp. macrocarpa (Myrtaceae)

A spectacular mallee recorded in scattered populations from Calingiri, Piawanning,
Bolgart, Wongamine, Dalwallinu, Cunderdin, Corrigin, east of Beverley, Jitarning and
Wagin. Large populations are present in Quairading area, mostly to east of the town in
the Tammin Road Bushland. Only a few plants are recorded on the northern margins of
the Reserve.

Hakea corymbosa (Proteaceae)

A dense shrub with needle like ends to erect rigid leaves. Occurs along the south coast
infand to Chinnocup and the Stirling Ranges with scattered populations west to the
Lake Muir area and near Darkan and previously north to Dongolocking (south-east of
Narrogin). The Quairading record is the northernmost known.

Significant Species Co-occurrences (listed alphabetically by family)

At times some species are difficult to tell apart as they appear quite similar. This may be
because they are closely related or have evolved in a similar way. The co-occurrence of
such species with no intermediates is good evidence that they are distinct species.

Hibbertia eatoniae, H. rostellata and H. uncinata (Dilleniaceae)

Hibbertia eatoniae occurs mainly east of Bruce Rock and the Quairading population is
the western margin of this species range. The other species are within their known
ranges. The co-occurrence of these three species which are members of the Hibbertia
uncinata complex (a series of similar Hibbertia species which are often difficult to
distinguish) shows that they arc good taxa (Grieve 1998, illustrates the differences).
There are no other known co-occurrences.

Wildflower Society of Western Australia {Inc.), Nedlands.
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Grevillea eriostachya and G. excelsior (Proteaceae) (Plate 12)

These two species previously combined co-occur and flower at the same time at
Quairading with no signs of intergradation or hybridisation. There are reports that the
two species hybridise when they co-occur (Mackinson 2000). Both species are also
present in the Tammin Road Bushland, especially near the northern boundary.

Weeds

Fifty one weeds are recorded for the Reserve (Appendix 2). The majority of these are
annual species. Most of the weeds are confined fo and/or occur in significant densities
on the edges of the tracks in the Reserve or are found in areas which have been partially
cleared and/or grossly disturbed in the past. Most of the species recorded are not known
to become established in significant densities in intact bushland (Dixon and Keighery
1995). However some of the grass species reach high densities in the disturbed areas
and have the potential to be invasive. The grassy weeds of greatest concern are Wild
Oats (Avena barbata) and Annual Veldt Grass (Ehrharta longiflora). Disturbances
such as increased clearing, excess nutrient levels and increased water availability have
the potential to encourage the growth of these species to the detriment of the native
grasses and herbs. Other grasses that are presently in low numbers that could become
established are Perennial Veldt Grass (Ehrharta calycina) on the sandy soils and Love
Grass (Eragrostis curvila).

VEGETATION CONDITION

The vegetation of the majority of the Rescrve is in Excellent Condition (Appendix 1 and
3) with much of the area considered to be in "pristine” condition by visitors to the
Reserve. While 51 weeds are recorded for the bushland this is only 10% of the total
{lora and together with their general restriction to disturbed areas, weed invasion of the
Reserve is low.

Disturbance of the bushland is associated with:
 the edges of the Reserve where increased light, nutrient and water levels (and
possible past grazing) contribute to the success of weeds over the native species;
 past clearing for tracks and a series of other uses such as the golf course,
borrow pits along the main road, a small sand pit on the northern boundary and
a small patch in the south east corner of the reserve; and
* uncontrolted track usage.

Generally this clearing appears to have occurred some years ago before the effect of
such degradation on the adjacent bushland was clearly understood. The smaller areas
that have been cleared are regencrating and it would be expected that if weeds are
conirolled in these areas regeneration will occur naturally from the adjacent intact
vegetation. Such a regeneration approach could also be used for closing unnecessary
tracks in an access controf plan within a management plan for the Reserve.

The patches of bushland between the fairways in the golf course however require active
management if they are to be maintained as the large edge to area ratio of these patches
favours weed growth due to uniformly increased light, nutrient and waler levels.

Recent work undertaken by Westrail to replace sleepers and some culverts along the
railway line that runs paratlel to, and on the southern side of the main York - Quairading
Road ts of concern. Much of the access track on the southern side of the railway has
been opened up and widened by Westrail. Large sections of regenerating bushland
between the access track and the railway line have been cleared and the spoil material
from all of these works has been pushed up into the Reserve (Plates 5 and 6). Clearing
and disturbance such as this is unnecessary and encourages the proliferation of weeds
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in the cleared areas. Of particular concern are the spoil material from the tracks which
will contain much weed seed. The spoil piles will become nodes for weed establishment
in the bushland. Any track work should be designed to avoid forming hummocks of soil
alongside the tracks and spoil dumps.

DISCUSSION
CONSERVATION VALUES

A series of factors contribute to the conservation values of bushland areas. A
consideration of these values in relation to the Quairading Nature Reserve clearly
illustrates that the Reserve is a highly significant natural heritage area of outstanding
nature conservation value.

Habitat or plant communities typical and representative of the region

A principal aim of conservation is to keep, in each local area and region, representations
of the communities and species typical of, and associated with, the local area regardless
of their rarity at a regional level. It is this typical bushland that contributes to each places
‘sense of locality’” (Keighery and Gray 1993).

Woodlands dominated by York Gum, Wheatbelt Wandoo and Salmon Gum have been
considered typical of the area (see Background from Beard, 1980). Six of the 15
mapped vegetation units (Map 2) in the Reserve are dominated by these species. These
vegetation units cover over half of the Reserve. As a consequence the Quairading Nature
Reserve has significant value as it contains communities typical of the area and region
and populations of many taxa that represent a significant number of the known
individuals of these taxa in the region and/or populations of a mixture of different-aged
individuals — mature adults to seedlings.

Perimeter to area ratio

Overall the Reserve has a compact shape. Compact shapes have larger area to edge
ratios making them less prone to degrading edge effects such as fertilizer drift, increased
water run - off (often nutrient enriched), exposure to wind and weed invasion.
Unfortunately the main road and numerous tracks create additional edges within the
Reserve, effectively decreasing the area to edge ratio and increasing the penetration of
the degrading edge effects.

Size of Remnant

Quairading Nature Reserve with an area of 527.47 hectares is:
* alarge reserve when compared with other reserves in the central wheatbelt,
* contains a large proportion of the remnant native vegetation in the Shire; and
* is one of the largest recognised conservation areas in the Shire

Beeston et al. (1994) found that only 3548 hectares or 5.53% of the 200,489 hectares
Quairading Shire remains with a cover of remnant native vegetation. About half of this
remnant native vegetation (2.76%) was on private land. Environs Consulting (1999)
identifies 5712.4 hectares of public lands in the Shire. However Environs Consulting
nustakenly considers these to be from 120 CALM reserves when they are actually the
total for all reserves/public lands in the Shire and they are not necessarily bushland.
There are only 23 CALM Nature Reserves in the Shire, 17 of which are less than 100
hectares in area. The largest CALM Reserve is Yenyening Nature Reserve of 2424
hectares which straddles the border between Beverly, Brookton and Quairading Shires.
Also as the Yenyening Nature Reserve is low in the landscape and contains different
communities than the Reserve it is not comparable, in conservation terms, to the
Quairading Nature Reserve (see below),

Wildflower Society of Western Australia (Inc.), Nedlands.
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Diversity of plant communities and flora

With fourteen plant communities mapped in the Reserve and 457 native vascular plants
listed the Quairading Nature Reserve supports a highly diverse assemblage of plant
communities and native plant species.

Habitat or plant communities not well conserved elsewhere

Quairading Nature Reserve, with an area of 527.47 hectares, is the largest upland
remnant in the Shire. The only larger Nature Reserve in the Shire, the Yenyening Nature
Reserve, is mostly saline flats and associated rises of the Yenyening Lakes. Furthermore
the Reserve’s position high in the landscape helps protect it from rising water tables that
are threatening the Yenyening Nature Reserve.

Presence of rare, threatened or significant species and plant communities

The population of the Declared Rare Flora, Hakea aculeata, is the largest known
population of this species. In addition this Hakea aculeata population is found in the
most intact plant community in the largest remnant of any of the known populations of
the Fakea. Eleven rare taxa with restricted distributions are also found in the Reserve.

The Reserve also contains a series of regionally significant populations of more
widespread species. It contains
- distinctive forms of two, and possibly threc taxa, that have not been previously
recognised taxonomically and are expected to be recognised at the level of species
or subspecies (Platysace sp. Quairading (G Keighery 15624), Schoenus sp.
Quairading (G Keighery 15694) and Austrostipa ?exilis (G Keighery 15557));
- populations of two species that are outside the main geographic range, ie. disjunct
populations (Millotia perpusiila and Actinostrobus arenarius); and
- populations of ten species at the ends of the plant’s geographic range (Hakea
corymbosa, Hibbertia eatoniae, Austrostipa Texilis (G Keighery 15557),
Opercularia rubioides, Thysanotus tenuis, Hemiandra coccinea, Acacia lirellata
subsp. lirellata, Daviesia costata, D. hamata and Dryandra cynaroides).

Two of the plant communities identified in Quairading Nature Reserve that are not
known elsewhere in the Shire.

* Acorn Banksia and Sandplain Woody Pear Low Woodlands (vegetation unit 15,
Plate 2) present on the yellow sands of the Ulva Landform Unit. This species rich
community has not been recorded elsewhere in the Shire or elsewhere in a reserve in
the Wheatbelt. Beard (1990. page 117) refers to this community as a specific unit in
his York vegetation system

“Rarely, sheets of transported sand lie in the valleys and form ‘low level
sandplains’. An example of this kind, now completely cleared stretches from
Bolgart to Meckering. There is another smaller exampile, still vegetated, adjacent to
the township of Quairading.”
The stand of this plant community present around the town appears to be the largest
surviving remnant of this plant community which once was probably characteristic
of the yellow sandplains of the western wheatbelt. Banksia prionotes is now
normally only found as the dominant on species poor sites on dunes along rivers or
lakes in the Wheatbelt.

* Tamar - Dryandra - Eremaea Shrubland (vegetation unit 13) on cream sands of the
Ulva Landform Unit. This unit contains the population of Hakea aculeata and is
also floristically distinct from the other units.

Over recent years the Department of Conservation and Land Management's Western
Australian Threatened Species and Communities Unit {(WATSCU), with financial help
from Environment Australia, has developed a procedure for identifying ‘threatened
ccological communities’ (English and Blyth 1997). Ecological communities are defined
as ‘naturally occurring biological assemblages that occur in a particular type of habitat’.
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Information on the geographic extent of each ecological community and the threatening
processes that may be operating on the community is used to determine if an ecological
community is ‘threatened’. Threatened ecological communities are those that have been
assessed and assigned to one of four categories related to the status of the threat to the
community. The categories are ‘Presumed Totally Destroyed’, ‘Critically Endangered’,
‘Endangered’ or ‘Vulnerable’ (Appendix 3, Table 4). Two further categories — ‘Data
Deficient’ and ‘Lower Risk’ — are also distinguished. Ecological communities
identified as ‘data deficient’ are usually communities with poorly known distributions
which are suspected of belonging to one of the threatened categories. The ‘lower risk’
category describes communities that are well enough known and surveyed and not
considered to be under threat.

At this stage there is insufficient regional information on the Wheatbelt to generally
recognise threatened ecological communities in the Reserve. The completion of the
detailed regional floristic survey of the Wheatbelt being conducted by the Department of
Conservation and Land Management as part of the Salinity Action Plan will allow for
the definition of the threatened ecological communities in the region. The two plant
communities described above may well be identified as threatened ecological
communities.

The conservation values of the Reserve highlight the importance of other remnant native
vegetation in and adjacent to the Quairading Townsite (in particular the Tammin Road
Bushland). The plants and plant communities of the bushland to the north and east of
the town are complimentary to the bushland in the Quairading Nature Reserve being
predominantly communities of deep sandy soils dominated by species of mallee
eucalypts, Eucalyptus macrocarpa, Xylomelum angustifolium or Banksia prionotes and
combinations of these. There is only one small area of comparable vegetation in the
Quatrading Nature Reserve (Tamar - Eucalyptus macrocarpa on sand, unit 14, Map 2).
This bushland area also contains large populations of the rare Conospermum galeatum
and the newly recognised and rare Platysace sp. that are uncommon in the Quairading
Nature Reserve as well as the only known populations of the Declared Rare Flora
Jacksonia sp. Quairading (Plates!3 and 14). As a consequence all bushland in and
around the Quairading Townsite can be considered of outstanding conservation value
forming one of the largest, more diverse upland bushland remnants outside a Nature
Reserve (vested in the NPNCA) in the central Wheatbelt.

BUSHLAND MANAGEMENT
FOR THE MAINTENANCE OF CONSERVATION VALUES

This study clearly identifies that the Quairading Nature Reserve is of outstanding flora
conservation value and establishes that of the four purposes identified for the Reserve in
the Management Guidelines (Shire of Quairading 1998) - ‘recreation, conservation,
cultural and educational purposes’ the Reserve’s conservation values are the most
significant. The conservation values of the Reserve should not be compromised by
inappropriate use of the Reserve for cultural activities, recreation or education.
Appropriate recognition of these values in the management of the Reserve can be
achieved through the preparation of a detailed Management Plan for the Reserve as
proposed in the Quairading Nature Reserve Management Guidelines (Shire of
Quairading 1998). The Management Plan should address the Reserve’s:

* conservation (natural heritage), recreation, cultural (cultural heritage) and

educational values;

» threats to these values

* management practices to control the threats; and

* promotion of these values.
Further discussion in this section considers some of the issues that there is a need to be
address in through a comprehensive Management Plan.

Wildflower Society of Western Australia (Inc.), Nediands.
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A principal aim of bushland conservation and management is to conserve in perpetuity
representations of the communities and species typical of and associated with the local
area. The total bushland area has value and the priority is to manage the Reserve as a
whole. With this clear understanding of the values of all of the bushland consideration
of individual mapped plant communities or sections of these communities can be used
to rank areas for management effort. This ranking should consider combinations of the
following

+ disturbance - the least disturbed having greatest value

» community diversity - the most diverse having greatest value

» maturity of the community and individual species in the community - mature
individuals or communities having particular value.

Alongside this ranking should be the identification of threatening processes (those

disturbance activities/events that threaten the self maintenance of the bushland) as these

may be of a scale where alleviation of these is the primary concern. All disturbance

activities should be considered to determine which current or proposed disturbances

constitute the greatest threats to the conservation of plants, plant communities and fauna

of the Reserve. The disturbances observed in the Reserve that are of most concern and

in need of active intervention to alleviate are:

- the degrading external edge and road/track edge effects leading to increased light,
nutrient and water levels that favour weeds over native plants;

- clearing for tracks and a senes of other uses and

- track usage.

Most of the clearing observed in the Reserve relates to historical uses of the Reserve but
continued clearing associated with the misuse of tracks by off-road vehicles and
‘maintenance’ of tracks is resulting in unnecessary disturbance. The managers of the
Reserve need to take a more proactive role in the management of these types of
activities. For example Westrail should be made aware of the damage to the Reserve
caused by their operations and action taken to address the damage and ensure it does
not occur again. Any proposal to clear bushland in the Reserve should be part of the
detailed Management Plan.

As a consequence of the recognition that management effort should focus on limiting or
alleviating disturbance, management work necessarily promotes augmenting natural
regeneration. In general the most needed activity is weeding, weeding in a manner that
allows for natural regeneration. For example the control of Wild Oats in the woodlands
should be done in a manner that allows for natural regeneration of the native herbs that
the weedy grass 1s smothering.

Revegetation may be necessary in some completely degraded areas however, planting
should not become a focus of restoration related activities in the Reserve. The type and
quality of the bushland is such that the focus for bushland management should be
control of the relevantdisturbances to augment natural regeneration.

The presence of threatened species and communities in an area of bushland effectively
establishes a series of management practices. Obviously DRF has special consideration
as permission is required from the Minister for the Environment to take in any way part
or all of any DRF. The Department of Conservation and Land Management (CALM) is
responsible for enforcing the Wildlife Conservation Act 1950 under which DRF is
gazetted on a yearly basis. CALM notifies affected land managers (owners, vesting
authorities) of known populations of DRF and their responsibilities under the Act.

CALM also takes responsibility for management of threatened ecological communities.
The two plant communities present on Quairading Nature Reserve that are not known
elsewhere in the Shire, the species rich Acorn Banksia and Sandplain Woody Pear Low
Woodlands and the Tamar - Dryandra - Eremaea Shrubland on cream sands, may well
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be identified as threatened ecological communities. In areas where threatened
communities are identified CALM will give advice in management.

Both threatened species and communities are expected to be managed according to the
principles outlined in ‘recovery plans’ prepared for the entire range of the species or
community. These plans essentially identify the threatening processes operating on the
species or community and develop strategies to alleviate or minimise these threats.

CONCLUSION

This flora and vegetation survey of the Quairading Nature Reserve has found that the
Quairading Nature Reserve is of outstanding conservation value being
- arelatively large bushland area in a predominantly cleared landscape;
- bushland in generally in excellent condition;
- bushland containing a variety of planis and plant communities which are typical
of the Wheatbelt vegetation of the region; and
- bushland containing plants and plant communities some of which are rare in the
Wheatbelt.

In keeping with the Quairading Nature Reserve Management Guidelines (Shire of
Quairading 1998) and in recognition bushland’s outstanding conservation value a
detailed Management Plan for the Reserve should be prepared as a matter of urgency.
The Management Plan should address the Reserve’s values - conservation (natural
heritage), recreation, cultural (cultural heritage) and educational; threats to these values
and management practices to control the threats and; promotion of these values.
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Map 1. Location of study area showing Quairding,
Quairading Nature Reserve and Tammin Road Bushland.
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Quawrading Nature Reserve

Map 2: Vegetation map of Quairading Nature Reserve. Vegetation units 1) Salmon Gum
Woodland, 2) Wandoo Woodland; 3) Wandoo Woodland on laterite; 4) York Gum - Jam
Woodland, 5) Degraded York Gum Woodland; 6) York Gum - Jam - Rock Sheoak
Woodland; 7) Granite outcrop; 8) Lithic Complex; 9) Tamar Woodland on sandy gravels;
10) Tamar Shrubland on lateritic gravel;, 11) Tamar Shrubland on sandy clay, 12) Heaths
on deep grey sand; 13) Tamar - Dryandra - Eremaea Shrubland on cream sand;

14) Tamar - Eucalyptus macrocarpa Shrubland on yellow sand, 15) Banksia prionotes -
Sandplain Woody Pear Low Woodland, 16) Cleared.
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Pl.ate 1 York gum - Jam Woodland (vegetation unit 4) in early spring showing drifts of everlastings in
middle ground.

Plate 2. Banksia prionotes — Sandplains Woody Pear Low Woodland (vegetation type 15) on deep
yellow sand dunes in southern part of the reserve.

Wildflower Society of Western Australia (Inc.), Nedlands. 21



e ——

The Vegetation and Flora of the Quairading Nature Reserve, Shire of Quairading
by GJ Keighery, BI Keighery, N Gibson and AG Gunness

Plate 3. Lithic Herbland - Shrubland mosaic (vegetation unit 8). Borya Herbland on thin granite soils in
foreground giving way to a Jam Shrubland. Canopy of Salmon Gum Woodland seen on skyline.

Plate 4. Volunteers standing on the main granite looking out over the reserve.
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Plate 5. Track along railway line in largely undamaged section, railway line to right beyond shrubs.

LR

Plate 6. Track along railway line showing extensive clearing and widening to relay sleepers and replace
culverts. Note total clearance of vegetation between railway line and access track and material push up
into reserve.

Wildflower Society of Western Australia (Inc.), Nedlands. 23



The Vegetation and Flora of the Quairading Nature Reserve, Shire of Quairading
by GJ Keighery, Bl Keighery, N Gibson and AG Gunness

Plate 7
The triffid -like Hakea aculeata
growing in the Tamma - Dryandra - i
Eremaea Shrubland on cream sands
‘Quairading Nature Reserve’. This §
new population of Declared Rare §
Flora found in this study is the largest §
known population located in an intact §
bushland area.

Plate 8
Flowering Hakea aculeata, October 1998. |
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Plate 9
The delicate pale blue flowers of the Smokebush, Conospermum galeatum, September 1998.

Plate 10
The two forms of Hemiandra coccinea — on the left one with grey leaves and deep red
flowers and on the right the other with green leaves and pale red flowers (September 1998).
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Plate 11

Platysace sp. Quairading (GK 15624) a new species of summer flowering Platysace found in
this study (December 1998).

Plate 12 —
Grevillea eriostachya and G. excelsior co-occur and co-flower at ‘Quairading Nature
Reserve’ (September 1998).
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Plate 13 and 14
Flowering plants of the Declared Rare Flora Jacksonia sp. Quairading (September 1998).
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APPENDIX 1 QUADRAT VEGETATION DESCRIPTIONS
The quadrats are grouped according to the mapped vegetation units (Map 2) and the
broader units used in listing the flora of the Reserve (Appendix 2) are also indicated.

WOODLANDS

Mapped Woodland Unit 1
Salmon Gum Woodlands (S, Quadrats 6 & 17)

Quadrat QNR 6
Eucalyptus salmonophloia and FEucalyptus capillosa Woodland over Melaleuca

undulata and Allocasuarina campestris Shrubland, over Lawrencella rosea Very Open
Herbland.

Location: 32° 01.805' 117°22.585'
Sampled: 19/9/1998

No taxa: 57 (46 natives, 11 weeds)
Condition: Excellent, same weeds on fenceline

Soil: Pink brown clay over clay

Drainage: Well Aspect: Hilltop, gentle SW slope

Litter: 15/20%, loam Bare Ground 20%
Trees Eucalyptus salmonophloia, Eucalyptus capillosa subsp. capillosa
Shrubs Melaleuca undulata, Dodonaea divaricata, Enchylaena tomentosa,
Eriochiton sclerolaenoides
Grasses Austrostipa elegantissima, Austrodanthonia caespitosa, Austrostipa
exilis, * Briza maxima, * Bromus madritensis, * Vulpia myuros, * Aira caryophyllea
Herbs Phyllangium paradoxum, Millotia myosotidifolia, * Mesembryanthemum

nodiflorum, Drosera macrantha, Lawrencella rosea, Goodenia beardiana,
Comesperma volubile, Podolepis tepperi, Trachymene cyanopetala, Diuris porrifolia,
Plantago aff. hispidula (or drummondii), Blennospora drummondii, Triglochin
calcitrapa, Rhodanthe laevis, Lobelia tenuior, Calandrinia corrigioloides, Lomandra
effusa, Opercularia vaginata, Trachymene ornata, Gnephosis tenuissima, Hydrocotyle
medicaginoides, Actinobole uliginosa, Crassula closiana, Crassula sieberiana subsp
tetramera, Crassula colorata, Levenhookia stipitata, Calotis hispidula, Podolepis
capillaris, Calandrinia calyptrata, Podolepis canescens, Gnephosis drummondii,
Drosera neesii, Phyllangium paradoxum, Millotia myosotidifolia, Drosera macrantha,
*Ursinia anthemoides, * Arctotheca calendula, *Sonchus oleraceus, * Anagallis
arvensis, * Osteospermum clandestinum, * Hypochaeris glabra

Sedges Schoenus nanus, Centrolepis aristata, Centrolepis drummondiana

Quadrat QNR 17

Eucalyptus salmonophloia and E. loxophieba Open Forest over scattered Acacia
acuminata over Qlearia axillaris Open Shrubland over Neurachne alopecuroidea and
Austrostipa elegantissima Grassland and Waitzia acuminata Open Herbland

Location: 32°01.707' 117° 21.700'
Sampled: 20/9/1998

No taxa;: 50 (42 Natives, 8 weexls)
Condition: Excellent

Soils: Brown loamy sand over pale brown loamy clay with granite pebbles
Drainage: Well Aspect: Very gentle SE slope
Litter: 30/70%, 2-5cm Bare Ground 1-2% bare

28 Wildflower Socicty of Western Australia (Inc.), Nedlands.



APPENDIX 1: QUADRAT VEGETATION DESCRIPTIONS
The Vegetation and Flora of the Quairading Nature Reserve, Shire of Quairading
by GJ Keighery BJ Keighery, N Gibson and AG Gunness

Trees Eucalyptus salmonophloia, Eucalyptus loxophleba

Shrubs Olearia axillaris, Acacia lasiocarpa, Rhagodia preissii, Bossiaea
spinescens, Enchylaena tomentosa, Dampiera teres, Comesperma inlegerrimum
Grasses Neurachne alopecuroidea, * Briza maxima, Austrostipa elegantissima,

*Avena fatua, Austrodanthonia setacea, Austrostipa pycnostachya, *Ehrharta
longiflora, Austrostipa trichophylia

Herbs Thysanotus patersonii, Waitzia acuminata, Goodenia berardiana,
Blennospora drummondii, Hydrocotyle pilifera, * Anagallis arvensis, * Ursinia
anthemoides, Drosera macrantha, * Hypochaeris glabra, Helichrysum leucopsideum,
Trachymene ornata, Daucus glochidiatus, Lomandra effusa, Calandrinia calyptrata,
Podolepis canescens, Rhyncharrhena linearis, Dianella revoluta, * Arclotheca
calendula, Oxalis perennans, Trachymene cyanopetala, Podolepis capillaris,
Rhodanthe manglesii, Crassula colorata, Wahlenbergia gracilenta, Rhodanthe laevis,
Thelymitra macrophyila, Erodium cygnorum, Brachycome perpusilla, Phyllangium
paradoxum, * Parentucellia latifolia, Ptilotus drummondii

Sedges Schoenus nanus, Lepidosperma tenue

Mapped Woodland Unit 2
Wheatbelt Wandoo Woodlands (W, Quadrats 2 & 22)

Quadrat QNR 2
Eucalyptus capillosa subsp. capillosa Low Open Woodland over Podotheca

gnaphaloides Open Herbland and Desmocladus asper and Mesomelaena preissii Open
Sedgeland

Location: 32°01.813 117°21.96%

Sampled : 19/9/1998; 5/12/1558

No taxa 40 (31 natives, 9 weeds)

Condition: Very Good to Excellent (rabbits, some grassy weeds)

Soil: yellow sand, loam over clay.

Drainage: Moderate Aspect: gentle, NW slope

Litter: 30% cover Bare Ground: 30-40%
Trees Fucalyptus capillosa subsp. capillosa
Shrubs Keraundrinia integrifolia, Acacia saligna, Dampiera lavandulacea.
Grasses Austrostipa  elegantissima, Austrostipa  trichophylla, Neurachne

alopecuroidea, Monachather paradoxa, * Avena barbata, * Aira caryophyllea, * Vulpia
myuros, ¥ Pentaschistis airoides

Herbs Podotheca gnaphaloides, Calandrinia  granulifera, Calandrinia
calyptrata, Crassula sieberiana subsp. tetramera, Erodium cygnorum, Podolepis
canescens, Actinobole uliginosum, Lomandra effusa, Caladenia hirta subsp. rosea,
Gnephosis pusilla, Calandrinia corrigioloides, Trachymene cyanopetala, Dianella
revoluta, Wahlenbergia preissii, Ceratogyne obionoides, Podotheca angustifolia,
Ptilotus  humilis, Thysanotus patersonii, Diuris porrifolia, * Osteospermum
clandestinum, * Ursinia anthemoides, * Brassica tournefortii, * Hypochaeris glabra,
* Arctotheca calendula

Sedges Schoenus sp "hairy", Lepidobolus preissianus, Desmocladus asper,
Mesomelaena preissii.

Quadrat QNR 22
Eucalyptus capillosa subsp capillosa Woodland over scattered Acacia acuminata over

Very Open Grassland and Very Open Herbland

Location:  32°01.165' 117° 21.953"
Sampled:  20/9/1998
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No taxa; 39 (33 natives, 6 weeds)

Condition: Very good, heavilylogged in past, regrowing
Soils: Grey clay loam over clay loam

Aspect: gentle NE slope

Drainage: Well drained

Litter: 50% cover of 2-5cm,30% bare

Trees Eucalyptus capillosa subsp capillosa, Acacia acuminata
Shrubs Acacia erinacea, Chenopodium desertorum, Enchylaena lanata
Grasses Austrostipa elegantissima, Austrostipa trichophylla, Austrodanthonia

setacea, *Aira caryophyllea, Monachather paradoxa, * Avena barbata, * Bromus
diandrus,* Briza maxima, * Vulpia myuros

Herbs Erymophyllum ramosum subsp ramosum, Hyalospermum glutinosum,
Hydrocotyle medicaginoides, Erodium cygnorum, Trachymene cyanopetala, Rhodanthe
laevis, Wahlenbergia preissii, Plantago aff hispidula, Ptilotus drummondii,
Phyllangium paradoxum, Daucus glochidiatus, Lomandra effusa, Erodium cygnorum,
Arthropodium curvipes, Brachycome perpusilla, Goodenia berardiana, Velleia
cycnopotamica, Hyalosperma demissum, Calandrinia calyptrata, Crassula closiana,
Podolepis lessonii, Podolepis tepperi, Chamaescilla corymbosa, Bulbine semibarbata,
* Arctotheca calendula

Mapped Woodland Unit 4
York Gum - Jam Woodlands (Y, Quadrat 7,8, 9, 14 & 20)

Quadrat QNR 7
Eucalyptus loxophleba Open Forest over open Acacia. acwminata Low Open
Woodland over Mixed Asteraceae (Everfastings) Open Herbland

Location: 32°01.384' 117°22.585'
Sampled:  19/9/1998

No taxa: 43 (36 natives, 7 weeds)
Condition: Very good to excellent

Soil: Brown sandy loam over sandy clay lcam

Drainage: Well to moderate Aspect: Very gentle SW

Litter: 90% cover, 2-5cm deep Bare Ground 12%
Trees Eucalyptus loxophleba, Acacia acuminata
Shrubs Allocasuarina campestris, Stenanthemum tridentatum, Dampiera
lavandulacea, Grevillea paniculata, Dampiera incana, Rhagodia preissii, Acacia
lasiocarpa
Grasses Neurachne alopecuroidea, Austrostipa elegantissima, Austrostipa
pychostachya, Austrostipa trichophylla, * Briza maxima, * Avena barbata
Herbs Podolepis canescens, Goodenia berardiana, Lawrencella rosea,

Drosera macrantha, Waitzia acuminata, Trachymene ornata, Blennospora
drummondii, Poranthera microphylla, Arthropodium capillipes, Dianella revoluta,
Cyanicula gemmata, Opercularia vaginata, Caesia alfordii, Hydrocotyle pilifera var
glabrata, Rhodanthe laevis, Phyllangium paradoxum, Rhodanthe manglesii, Stypandra
glauca, Thysanotus patersonii, Plilotus humilis, * Brassica tournefortii, * Ursinia
anthemoides, *Arctotheca calendula, *Sonchus oleraceus, *Osteospermum
clandestinum

Sedges Schoenus nanus, Lepidosperma viscidulum, Desmocladus asper
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Quadrat QNR 8

Eucalyptus loxophleba 1.ow Woodlands over scattered Acacia acuminata over Hakea
trifurcata Open Shrubland over Austrostipa trichophylla Open Grassland and
Rhodanthe manglesii and Waitzia acuminata Herbland

Location: 32°01.381" 117°27.531"
Sampled:  19/9/1998

No taxa: 32 (28 natives, 8 weeds)
Condition: Very good, weedy grasses 2%

Soul: Orange sandy gravelly loam over orange clay
Drainage: Well Aspect: Very gentle, SW
Litter: 10/30% of lem Bare Ground 2-10% bare
Trees Eucalyptus loxophleba, Acacia acuminata
Shrubs Grevillea paniculata, Eremophila sargentii
Grasses Austrostipa trichophylla, Amphipogon turbinatus, *Avena barbata,
* Briza maxima
Herbs Daucus glochidiatus, Rhodanthe manglesii, Waitzia acuminata,

Podolepis canescens, Erodium cygnorum, Trachymene ornata, Dianella revoluta,
Trachymene cyanopetala, Phyllangium sulcatum, Hydrocotyle medicaginoides,
Arthropodium curvipes, Actinobole uliginosum, Arthropodium capillipes, Lawrencella
davenportii, Plantago aff hispidulus, Rhodanthe laevis, Crassula closiana, Goodenia
berardiana, * Ursinia anthemoides, * Arctotheca calendula, * Hypochaeris glabra,
* Osteospermum clandestinum, * Anagallis arvensis

Quadrat QNR 9

Eucalyptus loxophlieba Open forest over scattered Acacia acuminata over scattered
Grevillea paniculata over Austrostipa trichophyila Open Grassland and Waitzia
acuminata and Trachymene cyanopetala Very Open Herbland

Location:  32° 01.417' 117°22.533'
Sampled:  19/9/1998

No taxa: 36 (28 natives, 8 weeds)
Condition: Very good - excellent

Soil: Red Brown clay loam over gravelly clay
Drainage: Well Aspect: Flat
Litter: 30% cover, 2cm deep, Bare ground 30%
Trees EFucalyptus loxophleba, Acacia acuminata
Shrubs Grevillea paniculata, Eremophila lehmanniana
Grasses Austrostipa  trichophylla, Neurachne alopecuroidea, Austrostipa

elegantissima, Austrostipa pycnostachya, Austrodanthonia. setacea, *¥ Avena barbata,
* Briza maxima,

Herbs Trachymene ornata, Goodenia berardiana, Wailzia acuminala,
Trachymene cyanopetala, Rhodanthe manglesii, Podolepis lessonii, Hydrocotyle
pilifera var. glabrata, Phyllangium sulcatum, Calandrinia calyptrata, Arthropodium
capillipes, Daucus glochidiatus, Borya sphaerocephala, Bulbine semibarbata,
Wahlenbergia preissii, * Ursinia anthemoides, *Brassica tournefortii, Erodium
cygnorum, Lomandra effusa, Chthonocephalus pseudevax, Actinobole uliginosum,
Calotis hispidula, * Osteospermum clandestinum, * Hypochaeris glabra, * Arctotheca
calendula, * Anagallis arvensis var. caerulea
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Quadrat QNR 14

Eucalyptus loxophleba and Acacia acuminata 1.ow Open Woodland over Amphipogon
debilis and Austrostipa elegantissima Very Open Grassland and Rhodanthe manglesii,
Borya sphaerocephala and Waitzia acuminata Closed Herbland

Location: 32°01.141 171° 21.861
Sampled:  20/9/1998 :

No taxa: 42 (35 natives, 7 weeds)
Condition: Excellent

Soils: Red brown joam over clay loan over granite
Drainage: Well Aspect: Gentle Easterly slope
Litter: 40% cover, 1-2cm, Bare Ground 2%
Trees Eucalyptus loxophleba, Acacia acuminata
Shrubs Stenanthemum tridentatum
Grasses Amphipogon debilis, Austrostipa elegantissima, Austrostipa tenuifolia,

Austrostipa pycnostachya, Neurachne alopecuroidea, Aristida contorta, *Briza
maxima, * Avena barbata, * Pentaschistis airoides, * Vulpia myuros

Herbs Rhodanthe manglesii, Waitzia acuminata, Hyalospermum glutinosum,
Trachymene ornata, Lawrencella rosea, Borya sphaerocephala, Velleia cycnopotamica,
Goodenia berardiana, Drosera pallida, Stylidium calcaratum, Caesia alfordii,
Erodium cygnorum, Trachymene cyanopetala, Phyllangium paradoxum, Arthropodium
capillipes, Arthropodium curvipes, Podolepis lessonii, Drosera glanduligera,
Levenhookia stipitata, Rutidosis multiflorus, Centrolepis aristata, Gonocarpus
nodulosus, Hydrocotyle medicaginoides, Crassula closiana, Podotheca angustifolia,
* Parentucellia latifolia, * Ursinia anthemoides, ¥ Hypochaeris glabra

Sedges Schoenus nanus

Quadrat QNR 20

Eucalyptus capillosa subsp capillosa and Eucalyptus loxophleba Open Forest over
Neurachne alopecuroidea and Austrostipa elegantissima Very Open Grassland and
Trachymene species and Waitzia acuminata Open Herbland

Location:  32°01.066' 117° 21.813'
Sampled:  20/9/1998

No taxa: 29 (27 natives, 2 weeds)
Condition: Very good - grassy weeds

Soils: Red brown sandy loam with Quartz over sandy clay

Slope/Aspect: Flat Drainage: Well

Litter: 30/70% covered, 1-2cm deep Bare Ground  2/10%
Trees Eucalyptus loxophleba, Eucalyptus capiliosa subsp capillosa
Shrubs Acacia erinacea, Eremophila lehmanniana, Enchylaena tomentosa
Grasses Austrodanthonia selacea, Austrostipa elegantissima, Neurachne
alopecuroidea, Austrostipa pycnostachya, * Vulpia myuros
Herbs Trachymene ornata, Trachymene cyanopetala, Podolepis lessonii,

Goodenia berardiana, Rhodanthe laevis, Daucus glochidiatus, Erymophyllum
ramosum, Rhodanthe manglesii, Brachycome perpusillum, Podolepis teppert, Lepidium
rotundum, Wahlenbergia preissii, Calotis  hispidula, Crassula  colorata,
Hyalospermum demissum, Lomandra effusa, Podolepis capillaris, Waitzia acuminata,
* Hypochaeris glabra
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Mapped Woodland Unit 15
Acorn Banksia and Sandplain Woody Pear Low Woodlands (B, Quadrats 3,4 &
12)

Quadrat QNR 3

Banksia prionotes and Xylomelum angustifolium Low Open Woodland over Grevillia
eriostachya Shrubland over Verticordia roei and Verticordia plumosa Low Open
Shrubland over Very Open Herbland and Mesomelaena preissii Very Open Sedgeland

Location: not determined
Sampled: 19/9/1998

No taxa: 49 (45 natives, 4 weeds)
Condition: Excellent

Soil: deep yellow sand
Drainage: Well Aspect: Gentle NE slope
Litter: 70% Bare ground: 5-10% clear
Trees Banksia prionotes, Xylomelum angustifolium
Shrubs Grevillea eriostachya, Acacia pulchella var goadbyi, Melaleuca

leptospermoides, Verticordia roei, Verticordia plumosa, Calytrix leschenaultii, Baeckea
ovalifolia, Verreauxia reinwardtii, Baeckea preissiana, Comesperma scoparium,
Stenanthemum tridentatum, Dampiera lavandulacea, Cryptandra pungens, Santalum
spicatum, Baeckea crispiflora.

Grasses Austrostipa  elegantissima, Austrostipa macalpinei, Austrostipa
pycnostachya, Neurachne alopecuroidea, Amphipogon strictus, Austrodanthonia
setacea, Monachather paradoxa,* Aira caryophyllea, *Briza maxima,

Sedges Mesomelaena  preissii, Schoenus pleiostemoneus, Lepidobolus
preissianus, Schoenus latitans
Herbs Conostylis ~ setigera, Lobelia  tenuior, Stylidium  leptophylium,

Agrostocrinum scabrum, Dianella revoluta, Drosera macrantha, Podolepis canescens,
Schoenus nanus, Podotheca gnaphaloides, Trachymene pilosa, Levenhookia pusilla,
Brachycome iberidifolia, Blennospora drummondii, Gnephosis tenuissima, Ceratogyne
obionoides, Borya constricta, Laxmannia grandiflora, ¥ Hypochaeris glabra, * Ursinia
anthemoides

Quadrat QNR 4

Banksia prionotes and Xylomelum angustifolium Low Open Woodland over scattered
Grevillea eriostachya and Allocasuarina campestris over Daviesia benthamii subsp.
acanthoclona and Gompholobium obcordatum Low Shrubland over Amphipogon
strictus Open Grassland, Podolepis canescens and Glischrocaryon aureum Very Open
Herbland and Mesomelaena preissii and Lepidosperma viscidulum Very Open
Sedgeland.

Location: 32°01.86S' 117°22.119
Sampled:  19/9/1998, 12/1998

No taxa: 61 (57 natives, 4 weeds)
Condition: Excellent

Sail: Deep yellow sand
Drainage: Well Aspect: gentle, N slope
Litter: 30/70%, 2cm Bare ground: 2-10%
Trees Banksia prionotes, Xylomelum angustifolium
Shrubs Allocasuarina campestris, Grevillea eriostachya, Daviesia benthamii

subsp. acanthoclona, Gompholobium obcordatum, Calytrix leschenaullii, Melaleuca
cordata, Stenanthemum stipulosum, Dodonaea ceratocarpa, Calytrix strigosa,
Hibbertia aurea, Verticordia picta, Baeckea preissiana, Comesperma scoparium,

Witdflower Society of Western Australia (Inc.), Nedlands. 33



APPENDIX 1. QUADRAT VEGETATION DESCRIFTIONS
The Vegetation and Flora of the Quairading Nature Reserve, Shire of Quairading
by GJ Keighery BJ Keighery, N Gibson and AG Gunness

Dampiera lavandulacea, Stypandra glauca, Stenanthemum tridentatum, Dampiera
incana, Verreauxia reinwardtii, Baeckea crispiflora, Verticordia plumosa

Grasses Amphipogon  strictus, Neurachne alopecuroidea, Austrodanthonia
caespitosa, Austrostipa  elegantissima, Austrostipa  macalpinei,  Auslrostipa
trichophylla, * Briza maxima.

Herbs Ceratogyne obionoides, Glischrocaryon aureum, Borya constricia,
Borya sphaerocephala, Podolepis canescens, * Hypochaeris glabra, * Ursinia
anthemoides, * Arctotheca calendula, Brachycome iberidifolia, Crassula sieberiana
subsp fetramera, Podotheca angustifolium, Blennospora drummondii, Phyllangium
paradoxum, Wahlenbergia preissii, Trachymene pilosa, Lobelia tenuior, Opercularia
Vaginata, Thysanotus sp, Drosera macrantha, Drosera neesii, Poranthera
microphylla, Gnephosis tenuissima, Crassula closiana, Velleia cycnopotamica,
Calandrinia granulifera, Millotia tenuifolia, Ptilotus spathulatus.

Sedges Schoenus subflavus, Schoenus clandestinus, Lepidobolus preissianus,
Lepidosperma viscidulum, Mesomelaena preissii.

Quadrat QNR 12

Banksia prionotes and Xylomelum angustifolium Low Open Forest over Baeckea
crispifiora Tall Shrubland over Borya sphaerocephala and Waitzia acuminata Very
Open Herbland and Mesomelaena preissii Open Sedgeland

Location:  32°01.603' 117°22.626'
Sampled:  19/9/1998

No taxa: 61 (53 natives, 8 weeds)
Condition: Excellent

Soils: Deep yellow sand
Drainage: Well Aspect: Gentle NE slope
Litter: 15% cover, 1-2cm deep Bare ground 45%
Trees Banksia prionotes, Xylomelum angustifolium
Shrubs Verticordia ~ plumosa,  Comesperma  scoparium,  Melaleuca

leptospermoides, Mirbelia spinosa, Calytrix leschenaultii, Eremaea pauciflora,
Verticordia roei, Verticordia huegelii, Grevillea didymobotrya, Baeckea crispifiora,
Verticordia picta, Baeckea ovalifolia

Grasses Austrostipa  macalpinei,  Amphipogon  strictus,  Austrostipa
elegantissima, Neurachne alopecuroidea, * Pentaschistis airoides, * Briza maxima,
* Aira caryophyllea, * Vulpia myuros

Herbs Levenhookia stipitata, Borya constricta, Borya sphaerocephala,
Conostylis setigera, Waitzia acuminata, Drosera macrantha, Caladenia reptans,
Dianella revoluta, Podotheca angustifolia, Drosera stolonifera, Ceratogyne obionoides,
Actinobole uliginosum, Brachycome iberidifolia, Blennospora drummondii, Crassula
colorata, Hyalospermum demissum, Trachymene cyanopetala, Trachymene pilosa,
Goodenia berardiana, Velleia cycnopotamica, Pterostylis vittata, Podolepis canescens,
Crassula closiana, Rhodanthe laevis, Lobelia tenuior, Stylidium 7bulbiferum,
Opercularia vaginata, Trachymene ornata, Thysanotus thyrsoideus, Cyanicula
sericea, Drosera pallida, *Arctotheca calendula, *Hypochaeris glabra,
* Wahlenbergia capensis, * Ursinia anthemoides

Sedges Lepidobolus preissianus, Mesomelaena preissii, Schoenus subflavus,
Schoenus pleiostemoneus.
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SHRUBLANDS

Mapped Shrubland Unit 9
Tamar Shrubland on sandy gravels (T/H, Quadrat 11)

Quadrat QNR 11
Scattered Eucalyptus capillosa subsp capillosa over Allocasuarina campestris and
Leptospermum erubescens Open Heath over Dryandra armata Low Shrubland

Location: 32° 01.485' 117°22.541"
Sampled:  19/9/1998

No taxa: 58 (55 natives, 3 weeds)
Condition: Excellent

Soils: Coarse quartz cream gravelly sand over clay
Drainage: Well to moderate Aspect: Gentle North siope
Litter: >70% cover 1cm deep, Bare ground 22%

Trees Eucalyptus capitlosa subsp capillosa

Shrubs Dryandra  armata, Allocasuarina campestris, Leptospermum

erubescens, Verticordia chrysantha, Baeckea preissiana, Melaleuca leptospermoides,
Xanthorrhoea drummondii, Calytrix leschenaultia, Hakea incrassata, Cryptandra
myriantha, Leucopogon tamminensis, Hibbertia polystachya, Astroloma serratifolium,
Acacia stenoptera, Baeckea crispiflora, Hakea invaginata, Acacia saligna, Dodonaea
ceratocarpa, Dampiera alata, Comesperma scoparium, Dampiera juncea, Hemigenia
sericea

Grasses Amphipogon  turbinatus, Neurachne alopecuroidea, Austrostipa
elegantissima, Amphipogon strictus,* Briza maxima
Herbs Borya sphaerocephala, Conostylis setigera, Stylidium petiolare,

Thysanotus pafersonii, Drosera zonaria, Dianella revoluta, Drosera macrantha,
Levenhookia pusilla, Phyllangium sulcatum, Stylidium ulbiferum, Trachymene pilosa,
Drosera glanduligera, Millotia tenuifolia, Ceratogyne obionoides, Blennospora
drummondii, Leporella fimbriata, Chamaescilla spiralis, Caesia alfordii, Stylidium
dichotomum, Podotheca angustifolia, Drosera puichella, Trachymene ornata, * Ursinia
anthemoides, * Hypochaeris glabra

Sedges Schoenus subflavus, Schoenus elegans, Schoenus pleiostemoneus,
Lepidosperma tenue, Lepidobolus preissianus, Mesomelaena preissii

Mapped Shrubland Unit 12
Heaths on deep grey sands (T/H, Quadrat 1)

Quadrat QNR 1

Scattered emergent Xanthorrhoea driummondii over Eremaea paucifiora Open Heath
over Melaleuca leptospermoides Low Shrubland over Neurachne alopecuroidea Very
Open Grassland and Brachycome iberidifolia Herbland.

Location: 32°01.712 117°21.98%'
Sampled: 19/9/1998; 5/12/1998
No taxa 46 (40 natives, 6 weeds)
Condition: Excellent

Soil: Grey-white sand
Drainage: Well drained Aspect: gentle slope
Litter: 10/30cm Bare Ground 30-70%
Shrubs Xanthorrhioea drummondii, Eremaea pauciflora,

Leptospermum  erubescens, Melaleuca leptospermoides, Hakea incrassata,
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Allocasuarina  humilis, Hakea lissocarpha, Calytrix leschenaultii, Comesperma
scoparia, Keraundrinia integrifolia, Conospermum stoechadis

Grasses Neurachne alopecuroidea, Austrostipa macalpinei, Austrostipa
elegantissima, Amphipogon turbinatus, Amphipogon strictus, *Briza maxima,
* Pentaschistis airoides

Herbs Dianella revoluta, Drosera neesii, Stylidium ?bulbiferum, Podolepis
canescens, Brachycome iberidifolia, Trachymene cyanopetala, Drosera zonaria,
Caladenia flava, Thysanotus palersonii, Opercularia vaginata, Parentucellia latifolia,
Podotheca angustiflora, Crassula sieberiana, Blennospora drummondii, Chamaescilla
spiralis, Drosera menziesii, Podotheca gnaphalioides, Stylidium leptophyllum,
Trachymene pilosa, * Romulea rosea, * Arctotheca calendula, * Hypochaeris glabra,
* Ursinia anthemoides

Sedges Mesomelaena preissii, Lepidobolus  chaetocephalus, Harperia
lateriflora, Schoenus subflavus, Lepidosperma sp (thin flat)

Mapped Shrubland Unit 13
Tamar - Dryandra - Eremaea Shrubland on cream sands (1/H, Quadrat 5)

Quadrat QNR §

Scattered Acacia lasiocalyx and Allocasuarina campestris over Eremaea paucifiora,
Dryandra armata, Hakea aculeata and Dryandra erythrocephala Open Heath over
Neurachne alopecuroidea Very Open Grassland

Location:  32° 01.805" 117°22.585'
Sampled:  19/9/1998, 12/1998

No taxa: 67 (63 natives,4 weeds)
Condition: Excellent

Soil: Yellow - light grey sand over sandy clay
Drainage: Gentle N slope Aspect: Well
Litter: 2-10% litter, low. Bare Ground 30/70%
Shrubs Acacia lasiocalyx, Allocasuarina campesiris, Dryandra armala,

Dryandra erythrocephala, Hakea aculeata, Leptospermum erubescens, Eremaea
pauciflora, Hibbertia polystachya, Hakea candolleana, Melaleuca leptospermoides,
Verticordia picta, Hibbertia rostellata, Allocasuarina humilis, Verticordia sp,
Comesperma scoparium, Calytrix leschenaultii, Acacia stenoptera, Dampiera
lavandulacea, Verticordia chrysantha, Allocasuarina microstachya, Gompholobium
obcordatum, Dampiera alata, Isotropis drummondii, Daviesia costata, Cassytha flava,
Cassytha glabella, Leucopogon tamminensis

Grasses Austrostipa  macalpinei, Austrostipa  elegantissima, Neurachne
alopecuroidea, Amphipogon strictus, Amphipogon turbinatus, * Pentaschistis airoides,
*Vulpia myuros

Herbs Conostylis setigera, Laxmannia paleacea, Glischrocaryon aureum,
Borya constricta, Blennospora drummondii, Drosera macrantha, Drosera subhirtella,
Opercularia vaginata, Drosera menziesii, Stylidium petiolare, Trachymene
cyanopetala, Podotheca angustifolia, Monotaxis grandiflora, Crassula colorata,
Rhodanthe laevis, Millotia tenuifolia, Ceratogyne obionoides, Podolepis canescens,
Drosera stolonifera, Cyanicula gemmata, Thelymitra sp, Pterochaeta paniculata,
* Ursinia anthemoides, * Hypochaeris glabra,

Sedges Schoenus subflavus, Mesomelaena priessii, Lepidobolus preissianus,
Schoenus pleiostemoneus, Caustis divica, Lepidosperma sp 11 (flat), Schoenus nanus,
Schoenus clandestinus, Schoenus hexandrus
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HERBLAND = SHRUBLAND MOSAIC

Mapped Unit 8
Lithic Complex (G, Quadrat 18)

Quadrat QNR 18 (L.ithic Complex, Vegetation Unit 8)
Borya sphaerocephala and Hyalospermum glutinosa Closed Herbland over Mixed
Very Open Grassland

Location: 32°01.139' 117° 21.745'
Sampled: 20/9/1998

No taxa: 43 (35 natives, 8 weeds)
Condition: Very good to excellent

Soils: Red brown loamy clay over granite clay
Slope/Aspect: Flat Drainage: Well drained
Litter: 22% Bare Ground 20% bare ground
Trees Nil
Shrubs Nil
Grasses Neurachne alopecuroidea, Aristida contorta, Amphipogon strictus,
* Avena barbata,* Aira caryophyllea, * Pentaschistis airoides, * Vulpia myuros
Herbs Borya sphaerocephala, Velleia cycnopotamica, Rhodanthe manglesii,

Podolepis lessonii, Caesia alfordii, Arthropodium capillipes, Waitzia acuminata,
Hyalosperma glutinosa subsp glutinosa, Prasophyllum macrostachyum, Drosera
pulchella, Trachymene ornata, Stylidium petiolare, Levenhookia pusilla, Erodium
cyghorum, Velleia cycnopotamica, Drosera subhirtella, Crassula colorata, Crassula
closiana, Wahlenbergia preissii, Hyalosperma demissum, Chthonocephalus
pseudovax, Quinetia urvillei, Hydrocotyle pilifera var glabrata, Borya constricia,
Stylidium petiolare, Ophioglossum lusitanicum subsp coriaceum, Calandrinia
eremaea, Hydrocotyle medicaginoides, Trachymene pilosa, Actinobole uliginosum,
Stylidium  calcaratum (Pink), *Arctotheca calendula, * Parentucellia latifolia,
* Hypochaeris glabra, * Ursinia anthemoides

Sedges Schoenus nanus

This quadrat 1s at the interface of Vegetation Unit 15 and Unit 4

Quadrat QNR 10

Eucalyptus capillosa subsp capillosa Woodland over Mixed Open Low Heath over and
Waitzia acuminata Very Open Herbland.

Location:  32°01.485' 117°22.541"
Sampled: 19/9/1998

No taxa: 45 (41 natives, 4 weeds)
Condition: Excellent

Soils: Gravelly brown sand over sandy clay
Drainage: Well drained Aspect: Very gently NW slope
Litter: 30-70% cover, 2cm depth Bare Ground 2-10%
Trees Eucalyptus capillosa subsp capillosa
Shrubs Acacia lasiocarpha, Calytrix leschenaunitii, Dampiera lavandulacea,
Xanthorrhoea drummondii
Grasses Neurachne alopecuroidea, Austrostipa elegantissima, Austrostipa
trichophylla, Amphipogon strictus, * Pentaschistis airoides,
Herbs Drosera macramtha, Millotia myosotidifolia, Waitzia acuminata,

Helichrysum  leucopsideum, Podotheca angustiflora, Goodenia  berardiana,
Chamaescilla spiralis, Laxmannia squarrosa, Opercularia vaginata, Trachymene
ornata, Oxalis perennans, Drosera zonaria, Blennospora drummondii, Dianella
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revoluta, Stylidium petiolare, Hyalospermum demissum, Stylidium dichotomum,
Crassula sieberiana subsp tetramera, Caladenia flava, Caesia alfordii, Borya
sphaerocephala, Actinobole uliginosa, Lomandra effusa, Lomandra caespitosa,
Thysanotus patersonii, * Hypochaeris glabra, * Ursinia anthemoides, *Anagallis
arvensis var. caerulea

Sedges Schoenus nanus, Schoenus clandestinus, Lepidobolus preissianus,
Lepidosperma tenue, Desmocladus asper, [solepis marginata, Schoenus subflavus.

38 Wildflower Society of Western Australia (Inc.), Nedlands.
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APPENDIX 2  FLORA LIST FOR QUAIRADING NATURE RESERVE,

SHIRE OF QUAIRADING.
Key
Column 1 Plant Taxa (species, sub-species and varieties)
(tisted alphabetically in family groups which are also listed alphabetically)
* Weed species
ms manuscript name, {shown after the name)

Column 2 Family group (listed alphabetically)
Column 3 Common Names After Bennet (1991)

Column 4 Department of Conservation and Land Management Species Conservation
Codes (Atkins 1999)

R: Declared Rare Flora - Extant Taxa
1: Priority One - Poorly Known Taxa
2; Priority Two - Poorly Known Taxa
3: Priority Three - Poorly Known Taxa
4: Priority Four - Rare Taxa

Column 5 Life Form
P Perennial
A Annual
Column 6 Growth Form

Column 7-13 Plant Communities {see Map)
. Found in this unit

D Disturbed areas along tracks, margins of the reserve and cleared areas
{includes Vegetation Map unit 16)

Woodlands
Y York Gum (Eucalyptus loxophleba) Woodlands
Vegetation Map units 4, 5 and 6

W Wandoo (Eucalyptus capillosa) Woodlands
Vegetation Map units 2 and 3

S Salmon Gum (Eucalyptus salmonophloia) Woodlands
Vegetation Map unit 1

B Acomn Banksia (Banksia prionotes)y and
Wheatbelt Woody Pear (Xylomelum angustifolium)
Low Woodlands Vegetation Map unit 15

Shrublands
TIH Tamar (Allocasuarina campestris) Shrublands/Heaths
Vegetation Map units 10 to 14

Granites

G Plant communities on shallow soil on granite (Lithic complex)
Vegetation Map units 8 and 16

Wildflower Society of Western Australia (Inc.), Nedlands. 39



' . qIayq vid A1 paduLLy QBIVBOLINPUY SHAPIOSIAYT SNIOUDSEY |
. gy Vid € AJY] posuLL] SEIEIINPUY Simuay smounsiy |
* qiay Vid AJr] pesuiL] FEI0BILDYITY Sna1ds SnjoUDsAY |
. qag vid IBIORILDIPUY SHABYINDI02.d SNIOUDSKY |
. . o vid A1 95uL] Fumim g IRICEOLDYITY nuosprod snjounsky |
. . Qg vid AIr] pasuiry SBI0ROLSIUY SnUDISFSUTI STIOUDSAY |
sie qiog vid spsse] apdmg BIVROTENPUY DLOIfIXD] DEDQLMOT
. laleli d AT Ay *Ayip-ladeq ILIOBOLIPIY DSO.LINDS DIULDUCDT
. qIog d AJIE-2I1AN “ATH-Yode BIEILUPUY v20ovaIrd DIUUDWXYY]
L] gy d AT-oa A “Ap-aaded BIOROLDIPUY DLOYipun.L8 DILUDUND T
. el Gy vid A 21B[000T) IBIDBOTENPUY sadypdpo uoodoyoiy
oo o qiay Vid FBIBOLNPUY sHp0ds vjposIouDY D)
° oo qnYg vid mbg anjg SEIORDLISTY DSOqUIK 100 DINISIDUWDY )
. Gy Vid AQI[-sseisy ofed SEAOROLISPUY DYIUDLONU DISPD])
. ® |0 qiag v/d A[yj-sser SBIOROLNPTY npaofip vison))
. e|eie gy vid BITBILDRHTY sadans wmpodong ey
. giog d IBIDROLINUY WNIGDIS WHULLD0IS04BY
e 4y Vid BIMA BIIA SERQIUERUNY srpjands sniopid
ole . gy d/v I21f1Ba.] $3Te A JO 90Ul JBIOEJURIZUIY sndyopisiyod smaopmg
. ejele gy d swo wog SRICEIIZIRITY nsa1Sunw smopg
s e e ! v BIMIN Bl SESdUR eIy sindny smaopmd
. ai3yg v BN B[N JE30LTOEFUTY upnoyIpRDE sriop
. . Qo d BN B[N JEST- MOLEN JRIORTHURIEIIY HPUCIILURIR SHIOIN]
. Qs S B[N BN Swiquui]y SEOE[UBIETY SHDIIDAID SNIONId]
qig d B[N B[N P40 IBIVEPURIBTIY SHIDUIIPp som g
ole . qiayg d wedso] 19pusig SLIOBOZIY WHAOIIDOU U IO LqQuUas o)y,
e e QY d e puey SBI0ROZTY smsapowt smosqodivs
. qiy v 1 JEIDEOZTY vignt sisdotuuns
. qryq Vid UOIE) PITAA SEAVEI[lY FIDIUTHO W]
ole oo 3] vid Wia. 320y JE0EITRIPY DROfINUBIOIISHD SAYIUDTIAY D)
H w304 wWd04 {3002
D1/81SIM]IA|Qd} HIMOED 3411 SNOD TWYN NOWWOD AWYS S3133dS

OF

"SPURIPaN *(Ou) BIEHSIY WSS A JO K191008 JOMOTPTIA
Ssouung Yy pue uosqr) N ‘AySey [ L1945y 19 £q Suipesreny) jo 2IMg ‘aA1as9y ame N SutpRIren?) 31 JO BIOL] puR Gone1efaA oy ]

HAISHY HANLYN ONIAVEIVAO MOd 1SIT VIO 2 XIONTLY



. QoY v 2e20BINSY tunsoupnys putadsopdyy
gy v FEWRINTY wnssnusp vuLizdsom gy
eha s d Sapsepoag wn.a.ﬂm VRIS wnap1sdooma] wnsiayonagg

. . gy v stsondonn IBOBINSY DULISSINUG] Stsoydousy

. qy v SERINSY spuoutap sisoydaun
91y d PIUEZET) IBIRINSY SLDZUI DIUDID Dy,

. iy Y SRARIINSY wnsouwm wnyydoud sy

eie . quy A FVIOVINSY xwaspnasd smppydazrouoys
. . i3y v B[IIOD) ATra,] IVAORISISY pIwadIq DI,
el . qiog v HoMBTIM JBIOVINSY sap1ou01qo sul§om.is )

. GIay v 247 Apurg IRICIINSY oinprdny stop2)

. QY v Asteqy Aur], RINSY vppsndiad 2ut00sKyop 457
QI v ASTR(] IoATY UEME PEIRIIISY DIOfIp143q1 F0ISKYIDIG

oie Qg ' Spea-Aneag remd] LIRINSY npucwantp viodsoutsyg
. qaay \4 paomadey FE0RINSY DIPUIIDIVIZYIOIOLY

qiyg v PRASMPI)) TRy JEIBINSY wnsouIdyn 31oqoun sy

. . gy v Apry ey Fea0efapoydsy DIDqinquuas auiging

IJUIM)

. Apoom d ueag ysng seoeperdapsy SUDZUY] DUSY LIDY UKy

. gy \'4 drasre sanep] seaoerdy vsopd susukyonsy

o|e . qioy v 1mugasuodg sexedy DIDULO suatky I ]

ofe . qIayg b4 Fexoeidy Dpiadounis suawulyoni]

qnIgs d Sesoeldy (#2951 ¥D) ds 2005814

Lejehiif d ;xoedy 1ppemxous 33050] 4

. qOIEgs d Feaceidy DDLU a90sKI0]

oie ) QoY v HOomMATE] sxedy VIgmy8 “iva Dasfipd 31K30004p8Y

. qq v HOMATS [TOJa1], eaoeidy sapron3vorpatt 3110004pEEy
Qg v 10LED) fenisny Seoeidy SUDIPIO013 Snono(]

N qQiog vid LRI DJaua) aulaoond f
QY v/id A[rT paSuliy SEROLNIUY SRAPUDLL STIOUDSAY |
H 304 W04 | 3300
9§/l A HLMOHD 347 SNOD FNYN NOWWOD ANV $3[03d8
L¥ SpueipaN (OU]) Blfensny wsap jo £191008 TIMOTIPTIAY

SSIUUNGD Y pUe BOSqID) N ‘ArsyS1ay] g Aeydiey] [0 Aq Supereny) JO IS 3

ATDSIY SIUEN SUIPRIENY) oY) JO BIOL] PUR BOLEIRSIA oY [

HAYESHY TUNLVN ONIGVIIVAD W04 ISIT VIO 2 XIANAddV




) Iy v I8IN)) S,TOSINR JV0OVLLGRIOH umau18oIun)d UnIYIT
. s e gy v eTZlie Ay USPIOD) SBINRINSY DpIIU DIZNDM
oo qiyg A Q[HOUIHI] FURI() Je0RIBISY DIDURKADD DA DIDUIUNID DIZIOM
ele . qg A4 RIS SBIDRINSY SIPICULYIND VIS 4,
. ) . QY Y I[STRMOG 2BIORIINSY SNIDDLAO SNYIUOS
o e . qioy \' HOMIPULI A\ [[RILS JLOBIZISY sniolfunu snisxons
. slele Qg v [FSPUNOLN} ISPTIIG BRI snyupssor8 oeusg
. gy v Aerang yuig SI0RIINSY NS SUDW AJIUDPOYY
¢ o oy v ABHING qIO0WE Je0RIASY $12D) 2yIUDpoYy
. . . ha] v Aemng quiion IBIVINGTY psoqud 100 FymwpoLy
. . qBy v JEITRINSY 12Inadn puuIng
. o|e Qg v BIZIE M | ATI00 M Fe0RIASY vmmowndvianyo.21]
. Qg v SPESYSuGT USPIOD 2ERINSY sapronpydous vIyiopo ]
. Qg v E2YIOPOJ MO[3 SEICRINISY DYJuDSEiyD DIAYIOPO
ol . qiayg v SpesyEuoT AYoug SE0BDISY umnofisnup voay1opo g
sle 1y v IBIORAASY 1addzy sudzpopo g
. ole QY v de0CRISY nuossay sidajopo
oo Qg d sidajopog Arm BI0RINSY supdoo sidajopod
L oo e gy vid ABIRINSY Su20s3upD S1ds10p0 4
. oisje qrq A4 1350y Jur{ung SBIORINSY WIS SPUBED WLt ddS OISy,
. quuys d gsng Aste(] y8noy SBI0RIASY SIPHL DLIDF]O)
. quuys d gsngy Asre(] IBOBINGY DIOXUIBL? “dDA SID]JIXD VIR0
qnms d JLICBISY DO LD
sje e qYq \d FIO[ITA 1jog IBIRINSY DYOfmuUs1 DIOIYN
. quy v FLABINTY vypsndiad vuonyy
. qiag v SBRVINSY vijofiprosofu vioy
. eie QoY v Sunseproag Yoy IIOBINSY VISOL DIJPOUS LMD
. qioy \'4 wrogdouadeT as1e0)) SEI0RINGY Mp2dany viaftuasry
. qIag v FBIOBINSY viofiutum.s s1sdotaosy
ole ole 1o v Te3-5187) ‘padmiely SEIORINSY VL3 S1prYy20diL
H WdOd WJ0d4 | 3000
DAl SIMi A HLMO¥D 24 SNOD INYN NOWWOD AWV SID3dS
A4

SSIWANL) DY pare uosqro) N L1048y rg A1sysiey ro £q

SPUBPAN *(*OU]) BUENSIY WINSI A JO K191008 ISMOTPILM

SUIpRITEny) JO IS DAIISDY dIMEN] Fumpeiteny) o1 jo w01 pue uoneredap oy

AANHSHY TYNLYN ONIAVYIVAD MO ISIT VEOT 2 XIKINGddV




. qurys d TpPuTg AJO0 M seavepodousy) SIPUOUSDIO LIS UOINDO1LT
N qnugs d gsnqi[es IaLred Jo Aqmy Fedorpodonsyn DSOMBUO] DUV IUT
. quujs d saepodousy) vioun) ouaniyouy
) qugs d J00JIS00D) PASOL Feacrpodousy ) wniorasap wnpodouay
. qurgs d YsnqIes I3ppeid eoepodotny) DLIDNS2A X21d1Ly
. qurgs d gsnqies Aquy seaoepodousy’) "DIDOODGIUIS [ X3y
a3pas v sidojonumay Aip seasepidsjonmy) vukdijod sidayosusn
* a6pas v sidajonua)) pem(y aB0BPIdIaNI) pupnuny Sidajo.qua))
aSpas v sidsfonua)) oowg aeaoepibionua) ago)d 51d2164U20
. a5pas \'4 sidajonmar) sesoepidajonuyy vumIpuGutn.Lp S1da104ua7)
sle 2Gpos v sidafonuas)) paiog Jeaoepidoons)) VIDISLD sidajouus)
. dpos \% seaoepidatonua)) sap1043dio vaydy
o|e gruys d 9BI0BNST}I)) $EPI0L12.10YD DEOWDUIUDS
. qujs d Heoatg SEIDRUIERNSE) DAY IDISOLU DULIDRSDIONY
e|e qnugs d YROIGS qLING QEIOPULIENSE.) SHIUNY DULIDASDIONY
ole s d Yeoayg yooy SEIOVULIENSE]) DUDI32NY DULINSDIONY
. QULE]s d Fum ], JEIOVULETISE) S50 PULIDNSDI0I Y
. qiay v Aggoe) SusMOLT YR IN sedoefAndole,) DUIIOOU FUBIIS
. Qg v NOI 1PAPA seaoefjAgdoiie)) DUINIBA DISDYOLF 4,
. . qaay v 1[oganjg [enuTy seaoemredoae) 155124d DISLZGUITYD M
ole QY v [1aganig ade)) seasemuedue) SISUBADI TISL2QUIND M4
. qion A% m1Idpeargy Jea0BDISSRIg umdioodzoyds urpiadousis
qY v STPE PIIM Fp3oeDIssRIY WILLISTUDY DL SHUTY DY 4
) qIY v ssarordds g pouap FEI0BDTSSRIE] wnpra oL wmpdsy
qiay v dmm ] mesuena)ipaiy F0BOTSTRIG HILOfFUINGI DIISSDA
oo gl d SUOISROULF sesoei ol oyoydasosavyds vliog
° qIa7 g SUOTYSNOTLY oeaoeiiog vpuu piiog
qIoq d SHOISNOUI Fxoeliog prongop) vliog
. QY d SUOIYSOUL] Feoehioq DIoLUSUOD Diiog
N QIS d YPIOTIHSRIOL vupIssiaid ~ana sapojwEvun v S
Y W04 Wd04 3300
91/48]s HLMOHUO 3411 SNOO INYN NOWWOD ATTIWYS $3103dS
St spuelpaN ‘(-ouy) BifeDsSNY WISSIAL JO A19100G JAmOUPIiAM

SSOUUNL) DY PUe GOSGE) N ‘AIaGS193] [( AUSI9Y {0 AQ SUIpeireny) JO SIS ‘D415 2MIeN SUTPRIreny) ) Jo elo]{ pue Goneedap oq],
JAYISTY TYNLVN ONIAVIIVAD YO ISIT VIO T XIANIddY




) WBpas d seaoriadAny SHIPUDX Y SAUAOYDS
. 25pas d Feaoedin 12{1g018 snua01O§
a5pas ' seaoeIadi) sup8apa Smua01os
. a3pas d seaerdin STUTISIPUD]D SHUDOYIS
. adpas d 23pog aroydeurag seaoeIndi)) 15812.4d DUSDIFUIOSIPY
. a3pes 4 28pog plomg A¥o0g sesoetadin) wnp1osia prisdsomdsy
. . a5pas d o3pag oidey aesoeladin anu vuLadsopidey
. aspas d seacetadin [T ds vuitadsopidsg
. a5pas d seaoerdin (101} [ -ds vuiadsoprdsy
. . 28pas d 5P PIOMS seaordi) wngpisn8up vuLdsopiday
a3pas v ST 95IEC)) seaoridin vroupSivut s1d210S]
23pas v gsnI-qni) SuppoN Fesoeradiny pnii3o s1d3108]
aSpas v a3pas-1er Lury seaoeadin SHppaURY STAFAL Dy
. 5pas d SO0 AN seave1xdi’y VROIP SUSHDD)
. 3an & 2o 23] seaoessaxdnyy DIDINoLeqN SLIIDD)
200/quLys d $s21dA7) wIel ] puEs Jeaoessasinyy SHLIDUZLD SHGOLISOUNDY
. . gy v BINSSEI)) TeTesny 9B30BNSSEI) DI 1] " ASGNS DUDIIZGFIS DINSSDLT
» qRYg v doxouotg a1ding QLIRSS supmounpad pnsspLs
. Qg v SEIVL[MSSBITY SUDIDU DNSSDLY)
M qray v doroouoyg snojny SEIVB[MSSBI]) SUBGUINDIZD DINSSDLD)
.o QI v doroauoig asaag 2BI0B[ASSRI)) DIDAOOD DINSSDAD)
. 41q v dorooucig JEI0ENSSEI) DUDISOLD DINSSDLT)
g1y v doroonoig 2B30ESTEI) DIDID DINSSDL )y,
. qnrgs-roxsy g BIUOSTIA, KNI 9EIDB[MNAJOATO]) SNy vILOSTIM
. qnYg v KowreN 3q51g FIDRDAIO]) DIIFUBT DIGULINM
QY & BOM S, IHO[ 1S RS sesoeIsn) wnaunups8 wnorad gy
. Q13 v Afod 410y 0B POdOUN] ) oy DjOSS
. quugs d gsnqiEs seaoeipodouay) nssiad vipoSoyy
. qorgs d seasemodon] ) BpuUCUAURID DIPOSDYY
. quus d gsnqifes Jed [Rws Feacepodoud]) pRofiaa1q vUDI VR
H Wdod Wi04 {3460
2| /1 S HiMO49 EEN SNOD FNYN NOWWOD AliWV3 S303dS
v

SpuRpeN ‘("ou]) BIRNSHY WIANSIA JO A131008 JOMOTPIIAL
$SAUUNL) DY pue wosqIn) N ‘AYSnY [ L1048y 1) Aq Surperreny) Jo SIS 01253y 2IeN Smpeseny) S Jo elofj pue uonerssop aq ]
JANISTY TYNLVN ONIAVIEIVAD MO LSIT VIO T XIANTIIV



. . qq vid MOPIMG PR BI0RINON] DLIDUO2 DLFSOLT
eie Qi Vid moqurey] Aoung ILI0RIION] DIZLAYGHS DLISOAC]
. ofeie qroy vid MIpING AJes| FBIRINON] DLR[1U010IS DAPSOLT
. oie g vid mapung Anoig JBIORIASON] vpppyomnd D2s0LCT
. . gy Vid MOQUTEY e SEIOBINOX] opymd D43504(]
. 19y Vid MOQUIEY [9M3[ BIRIISON] HSFRU DLFSOL(T
. Qg vid MAPUTS ITTRI() SESOREISON] iDL DLISO4C]
. s |e qIayg Vid SA0quIEY JULF IBIRIISON] ISBIZUDU DUBSOL]
. Qi vid MIpuNg AMoYg JBAOVIISOX(] opydosoou nassosy
ele ol qiy vid MoquIey Epug JEIVRINOK] DYIUDIODUL *dSGNS DYIUDLIDUL DIISOL(]
siele . gy v sopung fowadury JBIRIIOL] VL2 SYNPUDIE DIPSOACT
ole qay vid MIPUNG PIABY T PAY OEORINON] DSOQING D43504(]
. quIgs d I30T.] BOUML) IBOTRTUNT(] DIDUIOUN BIAQqIL]
. quLys d I3mMO]] B2UMD FEIFTUIK | DID}[21S04 DHAPGGIE]
e|e qnugs d I3MOL.] eaTIng RIORTON[(] pAyoniskod vuq9qr
. quugs d I2MO[] BOUmD) SEIIBTAN[(] DIAIPUS DIAPGGIET
) . qnys d I>MOL] BRUMD) DRIOVIBINT SMUOIDS V4291
oo quIgs d IDMOL] Baums SEIORITSIC] BPUCUHNLD DIHSQQIL]
. gy d YSUOBIA 1omO{}-[[BUS seaoenoSodAsey DYIUDLINI DIPUDUL O]
e|eie qisy d [SLARA PAIEDS swaornoSodAse | vsnffz vapunwoy
. ole qIay d YSnIOE 9e0BIOSodASE(] vsondseo DipuDW ]
. qayy d Jesl-adunLy oIy seaoeaofodisecy DLLIS SOIPXIDUWDY )
ole Gy d Jeor-a8unLy seaoruofodAse(] DIDLAGHIY SO4XPDUIMY
. ° aBpas d gsni-50g MOy & Feaserdlo SRADI[GHS SNUROYIS
. 2Bpas d Feaoe1adAy (#6981 ¥O) Sutpvaiongy ds snuzoyog
. 25pas d waoendin snaucwaisorsyd “fo *ds snusoyog
. . apes d seaceiadin snauoz1s0121d SnUa0LIS
. a3pos v seasendin SnAp20IUOpo SNUBOYIS
N . . adpes v gsnr-Sog Amy, seaoeiadAs) SHUDU SNUBOYOS
. pos d Feaoendis SUDINID] STUR0YDS
H W04 Wd0d 33000
Q17081 SiMm| Ajd | HLMOUD 34N SNOD FNVN NOWWOD ATIHVS S3D3dS

S

SPUBIpan (*ou]) BIfensay TISNSIA JO 191008 I2MOIPTIAM
$SaUUNL) DY PUR TOSIO N ‘AI9usay (g A1egdny (0 Aq Sumpeiend) Jo 9IS ‘9A1253y SIjeN] Sarpelend) 34 Jo BIOL] pUR UOTRISESA DY L

JAYHSHY TNLYN ONIAVEIVAO YOF ISIT VIO 7 XIANTIdY




* G d BVBIUIPOON DLOIf1g11 DUIDUIYDFT]
. Gy A4 ARBIWPOOD) viorfipsnd; viuapoon
. 4y v SRI0RTUSPOOLY DUILT 201U DIUGPOOL)
B quIgs;s d FEARTTIPOOLD DIOD124DIE DIUTPOOL)
Qg v IBIEIPOOD) DUDIPLDISGDIUFPOOL)
. sy v 9BIRIIPOON) sl muapoor)
. qruys/s d Brldme([PoARa-31919 | 3B0RIIPOON) Saua1 paa1dutocy
. qnIgs/s d erdure(jopusae FEIORTUIPOOD) VRoUINpULAD) Di21duin ]
. qQUuuIgs /s d eraiduec) Areoy] IBIRTAIPOOLD) DUDIU] DFIAUD (]
. quugs-roas g DEARILIPOOD) DI 421Uy
) qi3q Vid JBI0RTTRIIN) SUSD)ADY UNUOS ]3]
Kk A4 [[IqSa4I0g BOWIOs,) IBIDBUIEIL) HILDMOTD WIpOd
N . GRT v [{IGSTOISE] 3nfe JBIOCHFEINN) WNIOUBAD wWnpo.Ly
. * gy N4 HIQs}I01S SuoT] I0RUIRIIN) séagoq wripodgs
. . gy v BIBGaS MO X Je30ETRNURL) DIDAO PIDGRS
. Gy v BIDUOL FBRBULDUID) SLOISUD PONBYIDUDI D4
QoY v BLICUIR QEIORLIBUML] NPADISOGDLIOUN ],
. quigs d sedoriquogdnT snpplydlyonaq uowsskyonig
. oy v BISIURIOS [[RWS sezoriqiondg DAY dOIoTU DLSIUDIO
) qnigs d H983(T 21 JO PUOTTEI(] FeaverpOTdng DIOIIPpUDLE SIXDIOUOP
. qngs d P39, Onsnes; seaoeiqroydny npuowuinp mqioydng
. qnugs d QEesy-pIeag ea0EpIRdy sisudunup} uododoons
. quiys d WES-Preag oeaoepiisedy smjofiunyd uoSodooma]
qngs d glexg-preay esoepuedy saprotydasouod uo8odoomsy
Qs d Sanipuoyy FeaoepRc WNTIOf1IDL2S DUWOJOLISY
. Qs d gsng Jory sesoepuoed] wnpifjod vuiojo4sy
qnIgs d Seaoepiedy sip1onds vuojoasy
Suz2sgnd “1oa
. qnugs d sracepmoedy DUDIMUDULYS] DILOSIZPUY
quIgs d Feaoepiryeds] wi10fiaz.q DrUCSIIPUY
H Wdo4 WY0d  §3000
9§ /4 A HIMOHD 34N SNGD FWVYN NOWWOD AHWVYS S$31034S
o

"SPURIPAN “(*oU]) BIENSNY TINS3 A JO K110 TOMOPIIM
§sauumy) O pue TosqIo) N ‘AUSRy (g {19gBay 1) Aq Suipeiieny) Jo JIMS ‘9ATas3) AIMEN SuIpeIRnY) 9 JO RIOL] pue uonendap oy

JAYHSTY HANLVN ONIAVEIVAO O LSTT VIO T XIANIIIY



qugs d S DEIORIUIE | DRUIDDOD DAPUDTIUIL]
. qIy v SSRISMOLTY IBIOBUTTEITR[ 403U U054
N aor v SSRIZMONY JRMm(] JeovTFEoUn vdip20nuRI UOOISIL]
o o|e gy v S$RISMOITY parmdg Elesali Rl pdpyamI uHoISUy
N sy 123U FeIEIM SHPUNDZSGNS SHOUN
. USTLE v ysoy Aeyde)) aesRdun[ smndo snoun
. qsni v qsuy peo L Feayesun( smuofng snounf
. Ale w12} d LOMINY IBINT)I0S] HPUOUIUNLD $37505]
oie ole gy Yid $SRI0) PIOJPIIND Se30epuy DASOL DINULOY
. . Y g BIUOSISIE] POABS-USTY 2e30epI veoun{ D osL10, 4
. . qyg d RTUOSINEJ §,PUOLITIHLI(] eaoepuy HPUOULUNLP DIUOSIAD S
. Qa7 d SUJ SURUON 2e308PL] SNXD} SHYIUDSO4Y1L0)
) . qiay vid diy ade)) yeat-om Je30ep] DIONIU DILFUOL] o
. . 4= Vid drm adesy jea]-aug) Je0epl] DPIOODY DIBUO
B gy vid SLI] peaut ], 0UPU DY 0f115S DIDIOW
. ) qLy v Feaoepvod£fy SHPIEPIO00 SIX0dAL]
. QY v Ieyg AW sesoepodAy pp12g018 S1xoddyy
. oo Qg v 2B0RBRIORY] susompou sndwoouon
. seRorsRIoEH SURDS3ADY UOLIPI0MYISID
. . qIog d amojjdod nowwoy) IB0ESRIOEYH WMDY UOLLDI 04 ISIID)
oo qiay d 100y poolyg FARICDOULITH L0]00SIP WNLOPOUSTY]
. . qay] FEORICPOTIIEL] psoina sykIsouos
. . Gy d PEIUONO)) ARSHEY FEARIOPOWFH v381as S1KISOU0)
gy d medsien FeATRIOPOWFY] sipnuny SOIUDIO Sy
. qnigs d FEIOBUCWSOLLN SHpnugQns UoHaISO4An)
. quugs F UOSTOJ [HIIR)) FEIBTROUIISOIAL) SRSOPUD L HOWIS04KE)
. san 4 repdod 2ATIBN IAVBULOWNSOIL D sapoftunes sndwoouope?)
quugs-TuERs g BIXTIEILID A UOTIWIO,) JBITRIUIPOOL) MIPIDMAUISL DIXNDELIZ A
ole ole QI3 v JEARRLFOOL) vonuv10doudio v12jIA
qunugs d gsag Juermy) FAERIIPOOL) Sua25211dS DI0AIDIS
H Wdod Wd04 34002
9| /14 MIA HIMOY¥D | 3417 [SNOD FNYN NOWWOD AWY4 $3103dS
I "SPUE[paN] ("o} BIRISTY WISIS3AN JO A19100 I3MOTIPTi M

$SIUUND) DY e U0sqLn) N 'A10U31ey (g 410451y ) £q Sutperrend) jo SIS 9A1959y SmIeN SUIpeleny) 1) Jo BIOL] pue UOnEIREIA Y
JATESHY TINLVN ONIAVIIVAO d0d4 LSI'T VIO T XIANAdIY




. eS| d SIE A\ BB RIDESOTTIA DALIOGOLOT DIDDIY
. QULIS d € IPE M T 3BIOBSOUAT[A IUNLOTZITTIN] DIODOY
. . QUIS d < BIVRSOTATIA] DID)jad1; " dSqns DINaAT IADIY
. . qnms d Sueley IEIVRSOUIT pdmooiso] DDy
. Qs d IME A IFATIS ‘TRMINATI AL BIOBSOTAEN XKppootsuy vronIYy
° quuys 1 e ey DBIDBSOTIIA] SP|2NULY DIZDDY
. qrumgs d ESORSOUTIA DATDULIZ DIZDIY
. . qrugs d SEIORSOTHIA HSIRP DII0IY
. qugs d MM SUIMOD SEIVCSOUITIA] DIJOf14ISD13D DIDDOY
* QULAgs d 2BIOBSOUIIIA DIDIUIPIG DIDDIY
. an d ure[ 2BIDESOTHTN DIDUIUNID DIDDIY
. . qUuEs Jd SEIORSOTITA] DLDNIDOII0IY
qiog v 210595007 19853] FeoempA vrjofidossiy wmidy
e
0 onisered d 991 SRURSII) SE0TIRIC ] vpunqriol visiny
. asered d OIS PRAEIS FeA0BIIEIO] manbnu pualuty
. . gy v LOMINTN apacemedo] urrgpons wmSuoply g
N gy v HOMINTA ATEAN ABIOCTES O] usrxoppind wnSuvyly g
' quIygs d RHRSOT MO[[3 X JBIORTRECT viopf1any vruvSoy
. . 4g v BL2Q0T IapUa|g SEAORIGO] L0NU3] D113q0]
® Qg \4 QEENIGO] nsoqqs 11aqo]
19UTM)
. onsemrd d [PME [ 13ppoC] pasiin g DSOWaoDL DYISSDT
ISTIM]
. oussered d [3T0E T 19pPO(Y PISUE ], FesoRIne | v112qD18 DfsSDD)
12U
) onisered d [ [ Yappo(] Fexeme] vavl DYILSSU
quugs d FECOETIE ] DpI8LL DISUIS M
. . quuys d FeaoRTIE | D2OLAS IURSNUSY
qugs-Tmas] g [sngaNeug DBA0RTIIE ] suaSund papuvnUs g
H Wd04 Wd0d4 {3002
2174 M HIMOHD 34N SNOD JNYN NOWWOD AN 530348
8y

"SpuBpeN (9U]) BIENSRY WIANSI M JO 5191008 IDMO[IPTEAL
SSOUUML) DY pue UOSGID) N ‘Areydey rg A1aySey (0 Aq Supezreny) JO SIS “3A983) 2IMEN STIPBIEN]) 9 JO BIOL] pUR monersap oL

JAYISTY HANLYN ONIAVEIVAO Y04 LSIT VIO ¢ XIANAddV



. qnujs d SERBUAN suasund vonapyapy
. qnugs d SBIRYAJ xKgpolioyd nomajorapy
. quuys d DUIRUAIA saprouuipdsords) ponaiapy
. quuugs d sa11-ea] Amidg SBIFUAN suzosauds wnuiiadsoidsy
. quIgs d 20L0-83 ] 9pISPROY SVIPRUAIN SuzOsagrs wnuLpdsordsy
3an d W) golljes JBIVRUAIY viopdonowgos sndipong
. J3[feul d sofey padden ey pwapd smdipony
. 2y g 189 M, 9T JO 250Y “qedoMIOW IRATRUAP od 0. smdioonsy
. aon d TN 10 X BIOBPAN vgamydoxe; smid{ipong
230 d OOPTEE A\ PURTLT “OOPIE M 331 M| T0RUAN vsojpdpa ~dsqns psojpdoo smdfipony
qQuLIys d eaoeuiy viopfionpd pamuasg
. qngs d B0BUAN pso8Las x1udpp 5
. quugs d JEIDEUAIN ounyddos x4
. Qruys d SBIOBUATN mnouzy2sa) X140
. qeaungs d YSTLIGSROE PIps-u) IBRUAY snpyfiponb smuupyiopw?)
. quugs d SBITRPAN DS021004q DULLIOMDFG
. quIgs 4 BOBUAN vupisstad vayoansg
elehial] g eRUAN pyoflpac vayIavg
. QLIS d JTIDBPAN viopfidsio vayoang
qngs d erdomarg paya]-asux] sezoriododApy vsoavoyqns -dsqns nsodo0lfqns vydowa g
qnus d secoriododjy vupuDuy ] vnydoutsig
quuys d ysugg e sesouiodod]y suv8aps “dsqns v1qo18 vrydows.ry
. gnugs d FVITSOWTY syssifiun vionoy
. qQuIys d IMEBM PITULAL MOITEN] SEITRSOUIIN D131dOUFIS VIDDIY
. qnuys d SBIDBSOTINA] HYLIOMITUIYS DIZDIY
quiys d IVIOLSOUTN SIISS3S DIDVIY
e 200 QOIS d Fuofpy QBIOESOWT pudiyws PISDIY
. qnuags d IVIORSOUITA DID}]RISOL DIZDIY
. Qs d $3s0 APyong DEIJRSOTNA] wqpros ~wa vpayomd Voo Iy
» qngs d SBIDBSOTA oordsnmut p1ovYy
H Wd04 Wy04 {3000
91 /1 HLMO¥D EEIN SNOD INVYN NOWWOD ANV SA1534S
ot 'SPUEPaN ‘("OU]) PHEOSTY WANSaA JO AIDI00S 1I9mO[IPTiAm

$SIUUNL) DY PUE UOSGID N 'A1YI1Y g Areysoy o) Aq Surperrend) Jo 211gg ‘9A19s0y dxmeN Supelmeny) o1 Jo BIOL] pUE GOQEIDFIA oY I,
HAGHSIY TINLVN DNIAVIIVAO JOd IS VIOTI T XIANAIIY




. ) qiyg vid P W3] SunBney L2080 wndyoviscasvu wndydosni
. PRGN TIEL FEPIRD utnvgs wingdydoso.ad
* il Qg Vid P aTEH SBIREPHIH vuquilf v112.10d T
e ofe QoY Vid PIgOI0) Avung M SEXRPIRPI() SRIDIDNP SAIYI0LT
. . sy Vid PRI [auren djdmg SB0BPIPI) SIOURLG DIPYIUDL{IA] ]
oo . QI vid PIYOI0) A9NUO(Y Payaaa-ASOy FEATPIRA) vyoftitod s
» qioy Vid PRI ORI ANFS FLIEPIYOI) DIXUBS DN
. ° 9By Vid PEJOLC) BUNT) 30§ SBOEPIOI) vIotusS opnomDL)
. . qRY Vid PRIy AT g an]g Fe0BPIC) stuiofop oot
. qiay Vid prgoIO Iopidg JRIRPIRK) SUDLDA dSGNS SUDLIDA DIUBPDD])
e PIYoK) IEEng 20BN DY IIDS DIUIPDID D
. bl B 4=q Vid PRPIO Y PN 1204 DIUEPDIDT
b oie qiey vid PIYOIO) ALre] YOid apr] S230BPURI() SuDdaL PO
. . Qg vid PRI JIPIAS 331 M wowrmior) 3eIEPIN0) e o)
.o oo qioy Vid PIY2I0) APURD) Yu1 ] RPN DasOL dsgns pLIY DINSPUIDD)
. Qe Vid PRI difsso) FLI0EPII0) pavyf DWBPDID)
. PIYOI0) SBUBJA paguLL] F0BPIIO) DI DSPDID
. PIIQ Jopidg Jopuim FFRPLRIO) HPUOCIHINIp UIU PO )
. oie g vid PUPRIORIGYZ SeEPID) DUDISULTDD DIUSPTID )
. . iz d an3U0 I S IPPY seaoesseisomdo) wWnotDIISN) wWnssoiiorydy
qugs d IOMOJIIE.J §,30% BIEUARY 1804 DIPLODILIZA
QIuys d I3MO[IRES.] P aeave{py psowryd DIPIOINIZA
qnuys d JmOo[IoMesy paruRg QBIBUAIN DINd DIPLOITLIZA
. BIEPA DURSMNAd DIPLONIZA
. . quIgs d ISMOYJISYIED. pOIBSITIE A JLIRIAIN 285Ny DIPLOINIIAA
. qnrgs d IIMOTHIRE] 2B30B UKy DYIUDSELY D DIPLONLIZA
. . qurgs d JeRPAN D804 SMLIKWOLTIN
. quugs d S[uAW-A300H BIpPIH eI DIDINPUR DONBI0ISN
. . quuags d SRIAWALTOY YsnqUIcOIg JBARUAIN DIDUIIUR DONZIOIZIN
. . qugs d IVIOTA NUDUP 2815 DONI[OI2EY
H W04 Wyod 13000
D1/ MiA HEMOYND 34N SNOD FAYN NOWWCD ARV S303dS
0s

SpueIpan ‘("ouf) viENSNY WIAISI A JO £191008 IOMOLPIEAL
$SIMWING DY PUe BOSqLY N ‘A19gZ 3 (g AIaq31oy (1) £q Sutpelrend) Jo 31§ “0AIdSY AINUEN SUIPEIIRNY) 1) JO BIOL] PR Boue1ado A oY L,
JAYESTY TINLYN ONIAVEIVAO J0OJ 1SIT VIOH T XIANTdIV



qIay v ardn} snpg aedpueg seaowomde g HUUFSOD snUtdnT
. qrgs g sesovnondeq DSOUSDDL DIUOSY IV [
ele quIgs d spanemodeg DIVSUSPUOD DIUOSYIDS
. qyg vid UosI0j qQUIe| susoruodeg npuouaunp s1dososy
. QUL d Jeaoenorideg WNPIISIa wniqojoyduion
. QRIS g sesoruodeg HYLIOMBIINYS whn1gojoydulon
sie qnugs d seaoenomde] HEYDP02G0 WRIGOIOYdWes)
. . qoags d uosiog yoomg sesoruodey WNGO]LL WNIGeIOLSDL)
ele . quigs d TOSTO] ADOEL] sesoruoide g winsourds wniqojo4sos)
. Qs d sesornoqde uriopfiaind winigooLso)
ofe qrIgs d Jeaovuolided vyphydosoiu maxving
] quys d suaoruoldef DIDSSDLIUT DISTIAD(]
. quLEs d seaoeuoIde DIDWDY DISF1AD(T
sle . quIgs d sesornOmde] pruqns “dsqns SapIoayDYy DISAtAn(]
oo . qnugs d aesornomide] DIDISGI PISAIAL(]
* e ) qrugs d seaoenoIdey pyAydorpo visaran(y
. qQnIys d oraoeuolidey DUCIIOYIUDIY *dSqnS 1UDYIUzG DISAAD(]
. quuys d RIIZHOY ) PIABI[-D[PAIN] aeaoruonIdeg 2UDPIIIY DUF2IIOYT)
. qurys d araormondey suaaszurds pavissog
QY vid qog mog LIRPIEXO S0UdRI-53d SHVXO,
qBy d PLIOS POOM L0RPIEN() Suptitasad syoxe
. QY Vid PHIOI() DA PAIIOG FEI0EPIY) vsydosoput vanudiay
. Qo Vid PIOICy Ape] anig FeI0BPTIIO) DIULLD DAk ot ]
. QI Vid PRI BIIUR A FeI0EPII0) DL3funaun DALY |
i 92 Vid P10 MOGTH SRIEPIIAC) D12 DIVINNS
oie qaq vid sYead Py FRVPUPIO) SUDILISIU S1Y210264
ejoie . quay vid POoOHIa2InypapERy FEI0TPEA) pIoInA SA1s0401d
. Q1Y vid pooy Aisy 3BI0BPINO o sydisomi
. qlay V/id pPH2IO Sy JEIDEPIRI) vansas SiIsoasl g
o aisy Vid pOoOTESALD eM(] “PIYIIQ) [reug TP DUl SHAIS021 ]
H WYO4 WdC4 3003
Di/44d M HIMOYD 3411 SNO2 FWVN NOWWOD AlNvd S31034ds
LS "SPURPON ("OU]) BI[ENsnY WSISa M JO A191005 JOMOHPTIA

SSAUTNG) DY P B0sqip) N *A19uswy g Aysiey 1D Aq Suipeirend) Jo SIS 91953y arueN Surpelreny) o1 Jo BIOL] pe nonejads AL
JAYHSTY TIALVN ONIGVIIVAO MOA LSIT VIO T 2 XIANHddY



. $58138 d ssexeads JBA0RO] onofmuai vdusousny
oe . sse1s \' sseiSreadg wopon 2B0B0J wurdonu vdysossny
. ssers v sserdreadg B30BOJ smixa ; pdusodsny
. . sseid d ssrIdreadg rqeay RA0RC,] pussyun8als vdusogsny
. sseid v sseideadg 23080 ] pssaddiuioo pdnsoqsny
$5eI18 d SSEIn) AQR[E A IDMOTJ-[[RTS \ABOJ UBITAS DILOYIUDPOLISHY
. sse1d d SSBID) AQE[[EA) TOTITIO,) 3080 DSONASI0I DIOYIUDPOLISHY
. sseafd v SSEIC) JUISOINY PAOURY 2e2080] DLOTUCD DPUSILY
. sseIl d IBI0B0J smpourgany uosodwydury
. . sseId d SSRIN) preagAals) 3e30e0] suporaps uosodydury
oie ele ssexd v SSBRIGITRL] AIJATIS Feaoeny vandydodmwoviry,
. qY A% urejme|j seaoeUIidEIUR] pppidsyy “ffp ~ds odvium g
sle qay v IRl wIoysyong BIOBMSEIR]] SnAoU0100 OSDIUD] ]y
quugs
. 10 3TIA d [[2qan|g ueyensny sesoriodsony] vplydossiay pipos
2an d nrnuodsonig Sudas g FeaorIOdsont] vdiwoosnu oA saprosvanilyd wniodsomn g
oo qIoy d ssein parg EIORINLION] ooy pipuvdig
. . qiag d AT ¥Rl eng BOBTOLION] DIMOAL DIISUDIT
quugs d JraoerOmIde ] oydydLsop uopoin
ole . qay v A0y K00 M sesorToNdey WNSOIUBUWO] UWNTOfIL] 4
. qiog v IDA0[D WNATRLAGNG aeaoenodej UHBUDLIBIQNS WNOf.L] 4
. g v I240[D) 950y aea0EONIde ] WY Lnofid]
. . qByg v aa01) dop seaoenorideg 2.452dus wnyofid .
. . g1y N4 1240173 100.] § 2Te)] seaownode SUBAID WNYOfIL]
quIgs d gsag apsdnus,) azdoenoNde DIDOINS B1uoyaydiuis |
. qnrjs d aeaoenolide] DIDAMID VIR |
. qnugs d WOSIO] PoARYT IR0y seaoeuoiidey DIDAGGO DIUWSN
. quoIgs d sraoenoidey DICULIDD DIOWBN
) GRS d sesornomdey ooyl vyIqa
. qurgs d seaoenonide] DSOINIUD L DY2QAN
H wWdOd W30d {3000
21 /4 A1Qd ] HLMOYD 34N SNOD JNYN NOWWCD ATliNVS S303d8
28

'SPURIPAN “("oU]) BIENSTY TINSIM JO £121008 IOMO[IPTI AL

$SIMINL) £y pOe WOSYID) N ‘Aroudiay rg 41ogSoy [0 Aq Jurpenend) jo 1S ‘2AY389Y AMIRN STEIPRIEny) 41 JO RIOL] pue uone1ass A 9L
HAMHSHY TINLVN DONIQVIIVAD 04 1SIT VIO LT 12 XIONIAdY



. 1 “san d BISURY Jopua(s ‘eIel] IBINLNQE] vIonu I v1syung
. qoags d YSTQATIO0 A\ TOUHIO.) eoeN0L] WNLOUSED SOYIUDUIDY
. o|e qlag v Tomtadumy SBIDRILL] SISUBALD SHIDEDUY 4
. qrog v Jmes] AmsAg IB0VIBIIO] DL YRUDLE DIULPUD D)
ejele qioy ) sue[sIn jjRUIS BVIVRIBIILIO] VIOUIB L2 DIULPUD]D)
. gy v suepsing deng LAOBIBNUO] SIPIOJOLSLLLOD DIULLPUDIT D
o|e . QI v sHrepsng Yuig IBILIVINLKO] DIDdL DI DIAPUDTD )
quigs
.o ole Sunimy d wmudr] Furqmiy)y IBIETOSAJO] vss22dpY DYy IBqUIATYINGY
qnugs
. Sumim 3 Iadoarny 240 sooeeSATog BjIqNIoa DULIAASIUGT)
*ie quIgs 4 HOMYJI TIOOXg seEedAlog undoos vuitadssuwor)
qugs
e|ele Furmmy d HOMN[IN FeReRIAI0] uma Lz 8211y PULLsAdsIUe
ole e e|e| ssuid v N0 (TR Y 8,32y *SSRIL) IDA[IG 0004 somfu pidimg ,
oie . ole sseIs v ssexdirer] os®q 2B30R0J SIPIOLID SUSHISOIUD ]
e o|e SSEES d sseiny B3N [TRIX0. 283020, f papioinsadon suyonaman
. . SSBIS d $SRI0) JOODIpieg RIIRO] snxopp.pd Bymyonuopy
. SSBES d SSBIODLIOPUE A FIEO] DIDAG 2UYIVILT
. SSRI3 d SSRISIAC ] UBDHY IR0 DIMAIND SYSOLEDLT
° ) SSBI5 v SSEIN) IP[AA [ENETY ®20e0] D01 1310 DLIDY AT
. . sserd d SSEID) IP[OA [ETUTAIS] 0RO DI LY LY o
slejeije sse1d v WO 1SS IO PUPRIA 00 ] SISUBILAPDUL SO LT o
) . sseld v sworg 1j08 ;080 SMBODIPLOY SO
. . . sSEI8 v OIY 18I FRO] SHLPUDIP SHULOAG
sfe sseIs v $SEILY AIDATYS 0RO 20U DG 5
. oje ssexs A4 SSBID) ALIMO[Y FIRO] DUIXTU D214 5
ole SSRES v O PIM IR0 DANDS X Drynf vuzay,
ele ojo|e]e SSBI5 v BOpPIpIEeyg 0RO ] DIDGIDGUUBAY
ele oo ieie $$e1d d sseidreadg 0RO vpkydoyory vdusousny
H WdO4 WdO4 3302
O1/081SiM| A0} HLMOYD 341 SNOD ANVYN NOWWCD AHWVA S3103dS

£S

"SPTRIPAN ("oU]) BIRASTY WIS A O £191008 ISMO[IPTEM
$SAUTNG OV PUe BOSqIO) N ‘K198 g A104819Y {0 Aq Sutpeireny) jo 211gg 241989y 2MUEN STUIpRIEn]) 21 JO RIOL] pue UONEII5IA 9G]
JAYHSHY TNLVN ONIGVHIVAO Y04 1SIT VIO 2 XIANAJIY




. QRIS d I3s0(Jeu0)) Jupeaids 2B30BINQL] susdipnp uo8odosy
) qniys d BONEH JEO[-OM T JBIVBIJOL] DN DAL
. qngs d 2B3283J0L] puDdoIs DIRL]
qrigs [ie) d P31 IPIIN FBENOL] usstaid vayoy]
oie qnms d BOYRH Jred 190 eI0BIN0L] vunizdsKioid vayoLy
oo qnrgs d ysng AoU0K JBIRAN0] Dyl in205s1) DIYOL]
. quiys d 382003101 DIUIIDAUL DIYOL]
. qnus d EONBH JqIeA SBORIOL] DIDSSDAIU DIYDL]
o|e GoIys d Jea0eNALY D124 DYDY
N qniys d BaYBH JNL] BBME BEIOLIN0IF vusLo “dsqns puio vayppy
ole qurgs d BINEH] ISMO[I[E)) ILIRAN0LY vsoquikioo DaYDL
. qnigs d LI AOLF DIDIOUNI LI DIYDL]
o qugs d o BN TUIM[O7 QBB DIDIII0 DYDH
oie quigs d BI}[1ADIL) JES}-NOOH SEIET] DIDUIZUR DIJJIAZLD)
. quugs d IBIEN0I] vomond DIy AL
. quiys e d BI[[IAILD) X2 AL JESVEROL] SIWEISUT VIYIADL0)
ole qngs d BO[IADLD) 3TFRL 250RI) JBINENOL] LO15]120X3 DIIAZLL)
. qunaygs d BI[[IASID) AL eI $ap1018Ud L2 DA]1AP40)
oo qrngs d E3[[1AD1r) UTRL] IEIDERNOLY DAYINISO1LD DAL
ole qaigs d Je0e3N0L] vidg0qowipip vayjinaL0
eie qruygs d 2ea0RAN0L] vundsipun vapundicy
qngs d 2BIN0I Uaspaf A Leasp Ll vipunlicy
. qnugs d + 2BI®NQIL] Sap10.mul o Dapunlic]
. qngs d RIPTRAL] AP0y 2e0BN0IY DIUUD DIPUDL AT
. quuIgs d GSTQIROUS FOTIHO) BIDEIOL] $IpDYI201s wnLadsouo)
ele qoIgs d 1 gsngayowg QBIZRNOIY BUSIVI0L ] WIDIDE WNWLIASOUOD)
N quugs d SNQINOUS SBIIRIOL] SDIUOIDS WHULIZASOUG)
quugs
. e “ean d RISyIRg OOy JEITETOL] sarouond visyung
quugs
H ats IOk ] Wd04 3000
91/ & HLMOYS 340 SNOo FWYN NOWWOD ATHAY A SN34S
12°]

SPUBRIpAN “("0U]) BIENSNY WS JO 121008 IDMOYPILA
§saUUNG) O pUe BOsqie) N ‘A19y3 3 [ AIUSIY (1) 4q SuIpelreny) Jo JITS ‘0A1$3Y MIEN SUIpRITEN]) 3T JO BIOL] PUE uonesdap gL
HAGESTY FINLYN DONIAVEIVAO Y04 LSTT VIO T XIANIddY



e |e 31 [[etds d Buopmen) SENB[EIURS WNIDUIIIOD WNJDIDS
. Qs 4 SeaoRIy SUIDSIINLZUD DIUOLOL
ole . QRUIgS-THIDS 4 pasa Sog EORIGIY DIDUIS0A DLIDIO L)
. qnugs-mes g z IeBIQIY SIPLOIGNL DD L)
. . oy v 2e30RIqIY WRIDILDAID WUNYDD),
. qnrgs 4 0TI wmnofiuydop wnnowdiy
o|e . qrugs 4 ¢ SEAEUIRY HINIDIUSP LY WA IUDUSIS
» qnugs K Es etz umsomdis unuFyIuousIS
N GuIgs d Feaseuureqy FOAYIYMDIpUDIALL
. qniygs d IOTETCYY suzSund vapuvidie)
. QLIS d FRIVRUHEY] oy L papunidan
. qRIgs d eI uododoomay vipuvidisn)
. a3pas d FIVTUONSIY pIpgng D8]
o e . 26p9s d gsmy JJen’) SEI0ETONSH snumssiaud snjoqopidag
. . aGpas d SeI0BUORSTY paoyLewrvLdm L]
ole 25pos d FEIVBUONSRY SRIDINIOSDY SNPUIIoWSA(T
oo 36pas d FRAORUONSTY Ladsp snpppootusacy
. 2n d Feaq Apoop urejdpueg JLIEIN0I] wntpofisnSu wnjpuoily
oje . qnmgs d 2BIEN0L] suoLa paydouds
. quuys d ILIRN0L] viptuonbs apydosa g
. quigs d BRI vroansit apydogs ]
» quus d aea0eA0] onoftorsa apydodsrag
. qnugs d L0VI0OIY vof14.4q apydodia 4
. quIgs d ILITLNALY SIALBULY DIUOOSL3 ]
N qnuys d 2E3083101J DUDISIZPURDS DIUOOS I ]
ole qrugs d Azaquey] LIRANOLY DraBunbumb V10013 J
. qnms d aBI0RIN0L] viopfiasnSup vlucosLa
SINOSNLIGD IS
. Qs d LI “dsqns snmosniigoos uododosy
. qRIgS d 1PAMO[JITO)) TOTGSTITLY BIBAOLY smgnp uododosy
H WHO4 Wd03 [ 3d00
o1/44 M HLIMCHO 341 SNOD IWVYN NOWWOD ATt 4 53i03dS
5% SpueIpaN ‘(*ou) BIENSNY WASIA JO £191008 IDMOIPTIM

ssouuny) OV pue vosqIn N ‘419431 g A1oysy (D) 4q Suipeirend) Jo S11yS ‘DAISIY AMRN SWIpeIeny) 91 JO BIOL] pUe UOu®ITIA 9],

JAYISTY IALVN ONIAVAIVAD V04 LSIT VIO T XIANAddV




QI d 1oe[diassu ] Surdsary SBRIPYALS suadas wnipnfis
. iy | IBDRIPIAIS WIpnoI0sopnasd upnas
. QY d repdis3u § woy 9e0RIpIAIg amjonad wnpiiag
. qy d yuepdro83u | paseap-ajpasyN BORIPHAIS um)lydorday wmpn s
. gy d refdrassu y, Afprenng A m Jeoeprl1g wnpidsty wnipAs
 d gy d SEO[-MO-APPIY SEIORIPIAIS DU S oW WAIpHAIS
. qisyq d yrepdIadiug j00q IB0RIPHAIS PUL002 WrpyIs
. qBy d $3[P3RU-pUER-SUL] FLIRIPIAIS w0y d1p wnipig
. QY d wreidredsn ] Yooy JBIOBIPIAIS WINIDIDOID WNIPRAS
oo Gy d 1refd1ad3u |, snons) S ININ wniafiqing wnipndls
. Gy d AURAINE S | STRISTIOOH 131 A\ SBIORIPTIALG wnpodor s wnipdis
oo ak=li| v UOM2]AIS TOUIWO)) sexeIpyAlg DIDNANS DRjOOYUIATT
. Qg v HOMa[A1S 195pTN IBIOBIPTIALS vipsnd vyooyusazy
. quy v SeORIPTALG DIGNP DIy OOYUIAT]
Qs d [engany TOwmo;) SBIORITOBLIG DijofLIBan DR PHD LY
. qniys d FRIVBTROING SO0 DIOURY DMLY
qiq v BISNOYOR)S PASUE A JBIDRISNONORIS SIUQUNLIQ SNID000451d14]
. Qi A% SIPIED) JEIDBISNOUNOBIS DULSOUOL DISROYYODIS
qisq v IPEUSH[S IN Aoy Yor[g SEVBROS WNISTU UNUD]OS
. qeag v 000BGOY 3ADBN 2EIVBURIOG SHPIUEPIOD0 DUDYOAN
. qiayg v Xofyd WBIN Surpeaidg seaceLemydong DIDOLDAIPDYSUDIINGI o
. QY v BISLIEY TOTIWO)) Jedoelrgdong DOV DNINMUILO J
. giay v sessemenydoing BPUOLILUN TP DUSNSOSSOID)
BUISTYISICT Papeaf]-Ajoom segoememygdong DIDHADD DUSIYISIC] 4
oie quuIgs d gsnqdoyy Ayong seaoepuideg DSCOSIA DIVUOPO(T
. qugs d gsnqdoyy spaoepudeg DIDDLIDAIR DRDUOPOCT
. qungs d ysngdoy seaoepuideg pdwoomearvavuopoc]
. qugs d gsuqdoy avoepudeg DIOfIIDS NG DAVUOPOLT
. 2an d POCMEDUIES Je0BEIURS wWp1ds WD
291) JJews d Fuopueng) nig SeTEES LRUDAD LU WHIDTUTS
H WHO4 304 13002
9} /Y H1MOHUD 34 SNOO FAYN NOWKWOD AHWYS S303dS
98

"SPURIPaN ‘("oUf) RIENSTY WIS JO £191008 IDMOPTIM
$SOUTML) O PUe U0sqID) N ‘Araydiayf g A10ySwy £ Aq SUIperend) Jo aIg ‘2A13$9y] ameN Smprieny) o4 Jo BIOL] pue Uoneiade A oL
HAYISTY TINLVN ONIAVAIVAO ¥Od 1SIT VIO L T XIANTddY



peoio d B SeIRIET, 12]p31L DIUDTO LIV
qunrgs d 901 $SBIN) SRI0BYLIOPURY NPUOWNID DIOY LIOYTUDY
g4y v Axonriad JEIVEILLY SgAp DUDIAUD
qngs d FOBIPWAT L D)1 DI S
qnas d EI[SWL] PIABY ] AIDATIS 2eVEIPWAY |, DIURELD DAL
Wd04 Wd04 13000

HIMOHD 3411 SNCD FWYN NOWWOD ATV S303dS

SpUR[PAN ‘(-OU]) BIENSTY WISSIA JO A13100G I9MOTJPTI AL
SSRUUNL) DY PUR TOsqLD N ‘A1ag3ny g A104B19Y] (1) AQ SUIpRIENY) JO IS “9AI959) omyeN Suipeirnd) 53U JO BIOL] PUE GOGRIIZIA 94T,
JAYASHY FIALVN ONIAVHEIVAO ¥O4 LSI'T VIO ‘T XIINIddV




APPENDIX 3 The Vegetation and Flora of the Quairading Nature Reserve, Shire of Quairading by
GJ Keighery BJ Keighery, N Gibson and AG Gunness

APPENDIX 3 KEYS TO VEGETATION STRUCTURAL CLASS AND
VEGETATION CONDITION

TABLE 1:  Vegetation Structural Classes

(Keighery, BJ, 1994 (Adapted from Muir, 1977, and Aplin, 1979))

Life Form/ Cover
Height Class (percentage)
100 - 70% 70 - 309 30 - 10% 10 - 2%
Trees >30m Tall Closed Forest | Tall Open Forest Tall Woodland Tall Open Woedland
Trees 10-30m Closed Forest Open Forest Woodland Open Woodland
Trees < 10m | Low Closed Forest | Low Open Forest Low Woodland Low Open Woodland

Tree Mallee Closed Tree Tree Mallee Open Tree Mallee Very Open Tree
Mallee Mallee
Shrub Mallee Closed Shrub Shrub Mallee Open Shrub Mallee Very Open Shrub
Mallee Mallee
Shrubs > 2Zm Closed Tall Scrub | Tall Open Scrub Tall Shrubland Tall Open Shrubland
Shrubs 1-Z2m Closed Heath Open Heath Shrubland Open Shrubland
Shrubs < 1m Closed Low Heath | Open Low Heath l.ow Shrubland Low Open Shrubtand
Grasses Closed Grassland Grassland Open Grassland | Very Open Grassland
Herbs Closed Herbland Herbland Open Herbland Very Open Herbland
Sedges Closed Sedgeland Sedgeland Open Sedgeland | Very Open Sedgeland

TABLE 2: Vegetation Condition Scale (Keighery B J 1994)

Pristine (1)

Pristine or nearly s0, no obvious signs of disturbance.

Excellent (2)

Vegetation structure intact, disturbance affecting individual species and weeds are non-agoressive species,

Yery Good (3)

Vegelation structure altered, obvious signs of disturbance.

For example, disturbance to vegetation structure caused by repeated fires, the presence of some moere aggressive

weeds, dieback, logging and prazing.

Good (4)

Vegetation structure significantly altered by very obvious signs of multiple disturbance. Retains basic

vegetation structure or ability to regenerate it.

For example, disturbance to vegetation structure caused by very [trequent fires, the presence ol some very aggressive

weeds at high density, partial clearing, dicback and grazing

Degraded (5)

Basic vegetation structure severely impacted by disturbance. Scope for regeneration but not to a state

approaching good condition without intensive management.

For exampte, disturbance to vegetation structure caused by very frequent fires, the presence of very aggressive weeds,

partial clearing, dieback and grazing,

Completely Degraded (6)

The structure of the vegetation is no longer intact and the area is completely or almost completely without

native species.

These areas are often described as 'parkland cleared’ with the flora comprising weed or crop species with isolated
native trees or shrubs.
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GI Keighery B Keighery, N Gibson and AG Gunness

TABLE 3: Definitions of Declared Rare Flora and Priority Flora (after CALM
1997 and Atkins 1998);

‘Declared Rare Flora — Extant Taxa (R). Taxa which have been adequately
searched for and are deemed to be in the wild either rare, in danger of extinction, or
otherwise in need of special protection, and have been declared under section 23F of the
Wildlife Conservation Act 1950 to be “rare flora™.

‘Declared Rare Flora — Presumed Extinct Taxa (X): Taxa which have not been
collected, or otherwise verified, over the past 50 years despite thorough searching, or of
which all known wild populations have been destroyed more recently, and have been
declared under section 23F of the Wildlife Conservation Act 1950 to be “rare flora™.’

A ‘Declared Rare Flora and Priority Flora List’ is published each year by CALM
(Atkins 1998). Priority Flora are taxa that are under consideration for declaration as
‘rare flora’ but are in need of further survey or continued monitoring, The list
recognises four categories of Priority Flora:

‘Priority One — Poorly Known Taxa (1): Taxa which are known from one or a few
(generally < 5) populations which are under threat, either due to small population size, or
being on lands under immediate threat, e.g. road verges, urban areas, farmland, active
mineral leases, etc., or the plants are under threat, e.g. from disease, grazing by feral
animals, etc. May include taxa with threatened populations on protected lands. Such taxa
are under consideration for declarationas “rare flora”, but are in urgent need of further
survey.

‘Priority Two — Poorly Known Taxa (2): Taxa which are known from one or a few
(generally < 5) populations, at least some of which are not believed to be under
mmmediate threat (i.e. not currently endangered). Such taxa are under consideration for
declaration as “rare flora”, but are in urgent need of further survey.

‘Priority Three — Poorly Known Taxa (3): Taxa which are known from several
populations, and the taxa are not believed to be under immediate threat (i.e. not currently
endangered). Such taxa are under consideration for declaration as “rare flora”, but are
in urgent need of further survey.

‘Priority Four — Rare Taxa (4): Taxa which are considered to have been adequately
surveyed and which, whilst being rare (in Australia), are not currently threatened by any
identifiable factors. These taxa require monitoring every 5-10 years.’

Wildflower Society of Western Australia (Ine.), Nedlands. 59



APPENDIX 3 The Vegetation and Flora of the Quairading Nature Reserve, Shire of Quairading by
GJ Keighery BJ Keighery, N Gibson and AG Guaness

TABLE 4: Definitions of the status of the threat to ecological communities
(English and Blyth, 1997)

Category 1
Presumed Totally Destroyed
An ecological community which has been adeguately searched for but for which no representative
occurrences have been located. The community has been found to be totally destroyed or so extensively
modified throughout its range that no occurrence of it is likely to recover its species composition and/or
structure in the foresecable future.

Category 2

Critically Endangered

An ecological community which has been adequately surveyed and found to have been subject to a major
contraction in area and/cr which was originally of limited distribution and is facing severe modification or
destruction throughout its range in the immediate future, or is already severely degradedthronghout its range
but capable of being substantially restored or rehabilitated.

Category 3

Endangered

An ecological community which has been adequately surveyed and found to have been subject to a major
contraction in areaand/or was originally of limited distribution and is in danger of significant modification
throughout its range or severe modification or destruction over most of its range in the near future.

Category 4

Vulnerable

An ecological community which has been adequately surveved and found to be declining and/or has declined
in distribution and/or condition and whose ultimate security has not been assured and/or a community
which is still widespreadbut is believedlikely to move into a category of higher threat in the near future if
threatening processes continue or begin operating throughout its range.

Category §

Data Deficient

An ecological community for which there is inadequate data to assign it to one of the above categories
and/or which is not yet evaluated with respect to status of threat.

(Usually an ecological community with poorly known distribution or biology that is suspected to belong
to any of the above categores. These ecological communities have a high priority for survey andior
research.)

Category 6

Lower Risk

A community which has been adequately surveyed and evaluated and available information suggests that it
does not qualify for one of the above categories of threat.

60 Wildflower Society of Western Australia (Inc.), Nedlands.
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