Bush Forever Site Description (from Bush Forever Volume 2 Government of WA 2000), for the Maps see Volume |

HAWKINS ROAD BUSHLAND, JANDABUP/GNANGARA

Boundary Definition: protected area/bushland (part taken to cadastre) boundary (Areas of bushland within the
boundaries of the Site are not accurately mapped.)

SECTION 1: LOCATION INFORMATION

Bush Forever Site no. 326 Area (ha): bushland 313.9

Map no, 29 Map sheet series ref. no, 20341 SW, 2034-1I NW
Other Names: East of Lake Jandabup, part Submission Area 298, part of proposed Gnangara Park
Local Authorities (Suburb): Shire of Wanneroo (Jandabup, Gnangara)

Includes CALM Managed Land: State Forest 65

SECTION 2: REGIONAL INFORMATION

LANDFORMS AND SOILS

Bassendean Dunes

Bassendean Sands (Qpb: $8)

Bassendean Dunes/Pinjarra Plain

Bassendean Sands over Guildford Formation (Qpb/Qpa: $10)
Wetlands (within the Bassendean Dunes/Pinjarra Plain)
Holocene Swamp Deposits (Qhw: Cps)

VEGETATION AND FLORA
Vegetation Complexes
Bassendean Dunes
Bassendean Complex -~ North
Bassendean Complex — Central and South (most northern occurrence)
Bassendean Complex — North Transition
Wetlands
Pinjar Complex
Floristic Community Types *not sampled, types inferred
Supergroup 2: Seasonal Wetlands
*4  Melaleuca preissiana damplands
*14  Deeper wetlands on sandy soils
Supergroup 3: Uplands centred on Bassendean Dunes and Dandaragan Plateau
232 Cenwal Banksia antenuata — B, menziesii woodlands
*23b  Northern Banksia attenuata — B. menziesii woodlands
REGIONAL WETLANDS
Wetland Types: dampland
Natural Wetland Groups
Bassendean Dunes
Gnangara (B.2)
Jandakot (B.3)
Wetland Management Objectives: Conservation (9.%ha), Multiple Use
Swan Coeastal Plain Lakes EPP: none identified

THREATENED ECOLOGICAL COMMUNITIES
Not assessed, Data Deficient {floristic community type 14)

SECTION 3: SPECIFIC SITE DETAIL

Landscape Features: vegetated wetland, vegetated uplands

Vegetation and Flora: limited survey (Trudgen 1993a; part Site — Gibson et al. 1994 (Wirr 02), Trudgen 1995)
Structural Units: mapping (Trudgen 1993a)
Uplands: Banksia attenuata, B. menziesii, Eucalyptus todtiana and Allocasuarina fraseriana Low Woodland;
Banksia artenuata and B. menziesii Low Open Forest, Banksia attenuata and B. ilicifolia Low Woodland;
Adenanthos cygnorum Tall Open Shrubland; Low Shrublands to Open Heaths dominated by Stirlingia latifolia,
Leucopogon conostephioides, Acacia pulchella, Conospermum stoechadis, Hibbertia hypericoides, Calytrix
fraseri and Xanthorrhoea preissii and combinations of these
Wetlands: Eucalyptus rudis Woodland; Melalenca preissiana and Banksia ilicifolia Low Woodland to Open
Forest; Mixed Tall Shrubland; Astartea aff. fascicularis Open Heath to Closed Tall Scrub: Pultenaea reticulata
Open Scrub, Pericalymma ellipticum Shrubland; Hypocalymma angustifolium Low Open Heath; Cyathochaeta
avenacea Sedgeland



Bush Forever Site Description (from Bush Forever Volume 2 Government of WA 2000), for the Maps see Volume |

Scattered Native Plants: not assessed
Vegetation Condition: >30% Excellent to Pristine, <40% Very Good to Good and <30% Degraded, with areas
of severe localised disturbance (mapping Trudgen 1993a)
Total Flora: 96 native taxa (part Site — Trudgen 1995) (estimated >50% expected flora)
Significant Flora: Verticordia nitens (Trudgen 1995)
Fauna: not known
Linkage: adjacent native vegetation to the south and west; part of a regionally significant fragmented
bushland/wetland linkage {Part A, Map 7}
Other Special Attributes: recommended for protection in study of City of Wanneroo bushland (Trudgen 1996); part
Site included in Gnangara Park proposal (Bailey 1997)

SECTION 4: INTERNATIONAL AND NATIONAL SIGNIFICANCE
Not listed

SECTION 5: SELECTION CRITERIA AND RECOMMENDATIONS

Criteria: Representation of ecologicat communities, General criteria for the protection of wetland, streamline and
estuarine fringing vegetation and coastal vegetation

Recommendation: Part A: Site with Some Existing Protection; the existing care, control and management intent of
CALM managed land is endorsed (Proposed ‘Gnangara Park’ - Cabinet 1996). Part B: Rural Complementary
Mechanism (see Table 3, Volume 1).
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HAWKINS ROAD BUSHLAND, JANDABUP/GNANGARA
Boundary Definition: protected area/bushland (part taken 1o cadastre) boundary (Areas of bushland within the
beundaries of the Bushplan Site are not accurately mapped.)

SECTION 1: CADASTRAL INFORMATION
(L.ots, focations and derived information to be updated in the public submission period)

Bushplan Site no. 326 Map no. 33, 39 Map sheet series ref. no. 2034-1 SW, 2034-I1 NW
Other Names Area (ha): total 334.5; bushland 313.9
East of Lake Jandabup, part Submission Area 298
Local Authorities (Suburb) Zoning
Shire of Wanneroo (Jandabup, Gnangara) MRS: State Forests, Rural, Parks and Recreation
TPS: Rural, Landscape
Ownership Categories Lot/Location/Reserve numbers (Purpose),
Local Government, Private (including commeicial Street name
organisation), State Government 1,9, 11, 17, 1577 Sydney Rd; 1534 Wirrega Rd; 7 Joyce

Rd; 2,3, 4, 5,6, 8,10, 12, 13, 14, 16, 19, 20, 22 Pine
Crest Wy 7, 65, 1792 street not identified

CALM Managed Land State Forest 65

SECTION 2: REGIONAL INFORMATION

LANDFORMS AND SOILS
Bassendean Dunes R
Bassendean Sands (Qpb: 58)
Bassendean Dunes/Pinjarra Plain
Bassendean Sands over Guildford Formation (Qpb/Qpa:S10)
Wetlands (within the Bassendean Dunes/Pinjarra Plain)
Holocene Swamp Deposits (Qhw: Cps)
YEGETATION AND FLORA
Vegetation Complexes
Bassendean Dunes
Bassendean Complex — North
Bassendean Complex — Central and South (most northern occurrence)
Bassendean Complex — North Transition
Wetlands
Pinjar Complex
Floristic Community Types *not sampled, type inferred
Supergroup 2: Seasonal Wetlands
*4  Melaleuca preissiana damplands
*14 Deeper wetlands on sandy soils
Supergroup 3: Uplands centred on Bassendean Dunes and Dandaragan Plateau
23a Central Banksia attenuata — B. menziesii woodlands
*23b Northern Banksia attenuata — B. menziesii woodlands

REGIONAL WETLANDS
Wetland Types: dampland
Natural Wetland Groups
Bassendean Dunes
Gnangara (B.2)
Jandakot (B.3)
Wetland Management Objectives: Conservation (9.9ha), Multiple Use
Swan Coastal Plain Lakes EPP: none identified

THREATENED ECOLOGICAIL COMMUNITIES
Not assessed, Data Deficient (floristic community type 14)

SECTION 3: SPECIFIC SITE DETAIL

I.andscape Features: vegetated wetland, vegetated uplands

Vegetation and Flora: limited survey (Trudgen 1993a; part Bushplan Site — Gibson ef al. 1994 (Wirr 02),

Trudgen 1995)
Structural Units: mapping (Trudgen 1993a)
Uplands: Banksia attenuata, B. menziesii, Eucalyptus todtiana and Allocasuarina fraseriana Low Woodland,
Banksia attenuata and B. menziesii Low Open Forest, Banksia attenuata and B. ilicifolia Low Woodland,
Adenanthos cygnorum Tall Open Shrubland; Low Shrublands to Open Heaths dominated by Stirlingia latifolia,
Leucopogon conostephioides, Acacia pulchella, Conospermum stoechadis, Hibbertia hypericoides, Calytrix
fraseri and Xanthorrhoea preissii and combinations of these




- -
Wetlands: zii‘ut'alyptus rudis Woodland; Melaleuca preissiana and Banksia ilicifolia Low Woodland to Open
Forest; Mixed Tall Shrubland; Astartea aff. fascicularis Open Heath to Closed Tall Scrub; Pultenaea reticulaia
Open Scrub, Pericalymma ellipticur Shrubland; Hypocalymma angustifolium Low Open Heath; Cyathochaeta
avéracea Sedgeland
Scattered Native Plants; not assessed
Vegetation Condition: mapping (Trudgen 1993a) >30% Excellent to Pristine, <40% Very Good to Good
and <30% Degraded, with areas of severe localised disturbance
Total Fiora: 96 native taxa (estimated >50% expected flora) (part Bushplan Site — Trudgen 1995)
Significant Flora: Verticordia nitens (Trudgen 1995)

Fauna: no known information

Linkage: adjacent native vegetation to the south and west; part of a regionally significant fragmented

bushland/wetland linkage (Volume 2A, Map 8)

Other Special Attributes: recommended for protection in study of City of Wanneroo bushland (Trudgen 1996);

part Bushplan Site included in Gnangara Park proposal (Bailey 1997)

SECTION 4: INTERNATIONAL AND NATIONAL SIGNIFICANCE
Not listed

SECTION 5: SELECTION CRITERIA AND RECOMMENDATIONS

Criteria: Representation of ecological communities, General criteria for the protection of wetland, streamline and
estuarine fringing and coastal vegetation
Opportunities and/or Constraints
Opportunities: Bushplan Site/part Bushplan Site subject to Gnangara Mound Crown Land EPP; location of
conservation category wetlands; under MRS Parks and Recreation Reservation and TPS Landscape Zoning
Constraints: private land; under General Mineral Resource Area (sand)
Recommendation: The existing care, control and management of CALM managed area of this Bushplan Site is
endorsed, Part of this site lies within the proposed ‘Gnangara Park’ (concept announced by Cabinet in 1996) within
which areas of remnant native vegetation, such as this Bushplan Site, should be managed in the future to retain and
enhance their conservation values. The most appropriate mechanism for the protection of the remainder of this
Bushplan Site to be considered through the public comment period in consultation with the land owner(s).
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18 INTRODUCTION

1.1 Size and Jocation of Lots 1534 and 1792 Wizrega Road

The study area is a roughly rectangular area about 1,250 metres from west 10 east and
850 metres from north to south. It consisis of two lots, lot 1534 is & square and lot
1792 {s L-shaped. Lot 1792 adjoins the western and southern boundaries of lot 1534,
which extends slighily to the north of lot 1792, The western edge of the study area is
located about 750 metres east of the lower third of Jandabup Lake. Little Dundabar
swamp lies between the study ares and Jandabup Lake but, is mostly cleared,

12 Topography. gromorphology and soils of Lots 1534 and 1792 Wirrega Road
Lots 1534 and 1792 Wirregs Road lie on the Basendean Dunes, a system of sand

dunes composed of white and grey siliceous sands that occupy a broad band
somewhat {o the east of centre of the Swan Coastal] Plain. The western and southemn
part of the area formed by lots 153 and 1792 Wirrega Road has quite steep sand
dunes of this dune system. However, there is a roughly crescent shaped seasonal
weiland with a clayey-sand soil that starts roughly in the centre of the combined
block and then goes north almost to the edge of the block turning as it goes north 1o
end in the north-esst corner of the combined block. This seasonal wetland occupies
gbout one fifth of the area of the combined lots. On the eastern side of the
north-south section of the seasonal wetland there is a low sand dune and east of this
a swale that is probably seasonally damp.

1.3 Outling of regional botany

The study aress lie in the Drummond District of the South-West Botanical Province
as defined by Beard (1980). This botanical district is more or less equivalent o the
Swan Coastal Plain and has & considersble variety of vegetation types found in it in
8 large suite of habitats, including three major dunes sytems and wetlands. The
vegetation types found on these dunes systems are generally restricted to them, i.e.
they are only found in the the South West of Western Australia on these dune
systems slthough, there are a few exceptions to this. Many of the species found in
these vegetation types are also only found in the South West of Western Australia.
However, most extend into other vegetation types although, some are much less
abundant away from these dune systems and some are only found on them.

1.4 Regiomal studies of the vepptation
There have been several broadscale studies of vegetation that include the study area
within their oversll area. Four of these need to be considered here. They are

- work published as pari of the "Aflas of the Darling Systern™ by Heddle et al
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(1980} which defines a serles of “vegetation complexes” for a large part of the Swan
Coasstal Plain. This work has brief descriptions of the vegetation complexes and
maps of their distribution st a scale of 1: 250,00, The approach taken is driven by
grouping together vegetation types that occur together in repeating patterns linked
to soil and geomorphology. The vegetation types are defined on & combination of
structure and dominance of individual species. The distribution of the complexes
generally corresponds with broadscale soil and geomorphological units which are
aiso defined in the Atlas of the Darling System. However, there may be more than
one complex defined for one geomorphological unit on the basis of soil sub-units or
variation from north to south caused by changes in climate, For example, the
Bassendean Sands has one complex on it south from Gnangare Lake (the
Bassendean Vegetation Complex - Central and South) and two others north from
Gnangara Lake, one of which is a transitional complex (the Bassendean Complex -
North and the Bassendean Complex - North - Transition). Thess vegetation
complexes can be viewed as broad ecosystems {or subsystems) with repeating
patterns of vegetation types found on similer sites within a complex. Thus, they
each contain a variety of plant associations and communities, with the associations
and communities differing in the species contained in them and/or the relative
sbundance of the species found within them.

- work published as part of a defintion of the environment of the Gnhangsra
water mound (McArthur and Mattiske 1985) which more closely defines the
boundaries of some of the complexes in the area surrounding the current study area
(partly re-interpreting some complexes) and subdivides the complexes on the
Bassendean Dunes in this area into eight sub-unils based on soil and
geomorphology. Unfortunately, this study did not look at the boundaries of the
comiplexes within the Bassendean Dunes. Three of the sub-uniis on the Bassendean
Dunes occur in the current study area, these are the Jandakot unit which includes
the hills and ridges (sand-dunes); the Joel unit which includes swampy sreas and
the Gavin unit which includes flat or gently undulating areas with relief of less than
five metres (McArthur and Mattiske 1985). The seasonal wetland described sbove
{section 1.2) is in the Joel unit, the steep dunes in the Jandakot unit and the low
dune on the east side of the seasonal wetland in the Gavin unit although, it is ares
is too small to show on McArthur and Mattiske's map.

- work carried out for the East Wannerco Natural Resources Mapping Study -
Flora and Vegetation (Trudgen 1993). This work described a number of vegetation
units (mostly vegetation communities) within the vegetation complexes and
sub-units of Heddle et al {1980} and McAnthur and Mattiske {(1985) for an ares that



includes the present study area. It provides a way of making assessments of the
vegetation of the current study arex at a finer scale than using the above
publications. This work is based on a combination of the structure of the vegetation
and the particular species which are dominant. It noted the presence of some closely
similar vegetation communities in different vegetation complexes.

- & broadstale survey of the Swan Coastal Plain from Gingin to the Bunbury area
(Gibson et o] 1994) based on the assessment of the flora species occuring at five
hundred and nine sites. The methodology used does not take into account the
relative abundance of the species at the sites (i.€. species dorninance and vegetation
structure), just presence or sbsence. Thirly “floristic community types® were
identified in the study {some with subtypes). The work is valuable in assessing the
conservation value of sites for flors and obviously from that has implications for
the values for vegetation but, these are obscure. The methodology of assessing an
area to determine which florislic community type it would be assigned to is
cumbersome in that it requires the complete listing of all species at a site {or sites if
an ares Is large) and comparison of this data (using computer programmes) to the
existing database; this is currently not readily available. There is no mapping of the
distribution of the floristic site types although, there are maps showing the
distribution of sites refexred to each floristic community type or subtype which give
a general guide to the distribution of each and which can be used with the
descriptions to intuitively assign sites to a floristic community type. As annuslscan
be imporiant in the outcome of the analysis, the data needs to be collected in
spring/earty summer and can require two or three visits to a site, The underlying
concept that an anelysis of the species present is fundementally more important
than the structure of the vegetation is not held by & majority of people who work
with vegelation. A more commonly held view is that structure, dominance and the
species present are important.

While this work gives another way of assessing conservation value, in many areas
on the Swan Coastal Plain this is a]ready very clearcut and the issue is not the merit
of assessments but, the acceptance of any assessment.

15 Assessing the conservation status of the vegetation found on

Lois 1534 and 1792 Wirrega Roed

This needs to be done by assessing the vegetation in the terms of the available
knowledge of the vegetation of the study area and of the surrounding areas and by
assessing the value from the different viewpoints available on assessing the
vegetation. This would then include issues such as

6



- which vegetstion complex the ares is in, where in the distribution of
that vegetation complex it lies and how well reserved the complex i8;

- below the vegetation complex level, what plant communities are present how
widespresd they are and how well reserved they sre (this information is often
rot available);

- the relationship of the ares to other bush areas fie. linkages to increase
effective areas);

- what "floristic community type the ares belongs to a5 a way of assessing (in a
broad sense) its value for flors;

- the presence of rare or priority flors species (or potential presence if detailed
spring surveys are not available),

16 Conservation siatus of the Bassendesan Complex - North -Transition

The conservation status of the Bassendean Complex - North -Transition is good,
with about 10,279 hectares in reserves in the CALM Swan Region, 1893 hectares in
State Forest (but some of this has probably been cleared for pine plantations) and
some other sreas on Crown land and Government owned freehold (again, some of
these may have been clesred) out of an original area of 17,618 hectares (P. Hanley
pers comm.). However, it must be noted that all of the remaining areas are further
north than the study ares, which lies in one of two small areas of this vegetation
complex at its southern limit. The eastern most of these two areas seerns to have
been cleared for planting pines,

1.7 Value of linkages

Conventional wisdom is that about 10% of an ecosystern should be retained for
conservation, yet studies of the diversity of island ecosystems (relating the diversity
found on islands to possible long term outcomes for maintenance of diversity in
conservation reserves, trealing the latter as essentially islands of vegetation in &
cleared "sea” of sgricultursl/urban land) suggest that if 10% of the originsl extent of
an ecosystern is refained, then this will in the long term only protect about 50% of
the species found in the ecosystem. This is because over s period of time
populations of some species die out because of the changed conditions under &
situation where their population is changed from part of a large population in &
large area of habitat 10 & small population in & small or relstively small area of



habitat. The process starts quickly, with large mammals being the first to go then
other species of animals or plants depending on their individual regirements for
habitat ares or their susceptibility to pertubations. For example, a species may
happily exist in a remnant seemingly with no problems maintaining a fairly stable
population until a severe fire occurs or until there are a series of very dry years and
then its population crashes or starts to decline. Or, a species is susceptible to genetic
problems associated with inbreeding and the population is too small to prevent
these 5o it suffers a loss of vigour and then dies out.

In a landscape where a large area of native vegetation has been reduced to remnants
by clearing for rural or urban development, it is believed thai if these remnants are
linked by corridors of vegetation then these will to some degree reduce the impact of
clearing on the remnants by in effect making each a part of & larger area. This is
likely 1o work best for animals as they are more mobile. However, animals are a
major vector for the transport of the seeds of plants and so plants should be assisted
as well. Also, insects, some birds and some mamals are important vectors for the
movement of pollen and linking areas will thus help to provide sources (and
transport mechanisms} of pollen for outbreeding. While some animals and insects
will cross cleared areas this is not the case for many of them, and the more highly
developed areas are, the less likely such crossings become. Thus, it seems likely that
linking remnants will ameliorate but not overcome the impact of reducing large
areas of vegetation to a series of "island like” remnants.

1.3 Value of adjoining pine plantation a5 a linkege
It might be argued that the adjoining pine plantation could act as part of a linkage

between Jandsbup Lake and Gnangera Lake. To & small degree this could be true as
it would be useful to some birds and some larger mammals (and possibly some
reptiles). However, pine planiations generally have very low ground cover and
therefore little in the way of food resources and shelter for most birds and small
anirnals. To be most effective a linkage has to be suitable habitat for the bird/animal
that is moving through it and for the movement of insects that act as pollinators
ideslly needs to have species they are atiracied to (needs o be noted here that for
gene movement of plants via insects, these could move part way then be
incorporated into a population then move further in a future generation).

1.9 Impect of fire

Fire causes very obvious, in fact seemingly catastrophic, changes in the naiive
vegetation, This is especially the case if the fire is "hot” and consumes much of the
standing vegetation rather than if the fire is "cool” when the fire tends to bumn



patchily, leaving areas that are unbumt or scorched rather than consumed,

However, the effects of infrequent fire is relatively short lived in terms of the time
frames of the existence of the vegetation types found in the study ares. Thatis, as far
as we know, after fire the vegetation can regenerate to the same condition as long as
the periodicity of the fire is such that it does not cause some environmental change.
For exaraple, frequent fire is thought to reduce nutrient levels {through volatilising
nutrients held in the plants) and can effect population levels or vegetation structure
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frequent enough to prevent plants maturing and producing seed,
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Photograph one. Burnt ares of unit Jad with more Blackboy ( {eniborboes preissiy
than ususal. Note the desth of some Blackboy individuals and of some trees. This
sorl of damage reduces the condition rating of burnt axeas by half a level on the scale

used. Inten to fifleen years, these aress will have regrown to appesr similar to the
photographs of unbumt vegetation below,

The key concept is that while fire is seemingly catastrophic, it is a pertubation that
the vegetation can recover from, as it hes developed with fire as a periodic part of its
environment, For example, many species in fsndsizwoodland have underground
woody rootstocks that can resprout quickly, others have bulbs or tubers and the trees
thernselves can usually resprout from the branches or from the base (or both
depending on the species), In contrast, physical clearing of the vegetation with
machinery has a much more significant impact, especially if the soil is disturbed,
uprooling the weody rootstocks,




110 Previous recommendations affecting lots 15 and 1792 Wirrega Road

In Trudgen 1993, there were a series of recommendations for protection of areas in
the area covered in that survey. One of these recommendations was to protect &
linkage from Jandebup Lake to Gnangars Lake, This recommendation included Lot
1792 but not Lot 1534. The reasons for selecting the particular aress in the linkage

included the value as & linkage and values of the areas within it in their own right

and can be summarised as:

- it confains a significant part of the southernmost areas of the Bassendean
Complex - North -Transition vegetation coraplex;

- it contains vegetation types not seen elsewhere in the study ares {e.g. Unit Jad);

- it contains & (small?) population of the rare bronze coloured flower form of
Banskia menziesii (next to the north-west track through lots 1534 and 1972);

- it contains some seasonal wetlands...;
- most of the area is in very good or excellent condition...;
- the area forms a link between jandabup Lake and Gnangara Lake...;

- the vegetation on the area helps to protect the quality of ground water flowing
into Jandabup Lake, as part of it lies to the east of that lake.

The reasons given in Trudgen 1993 are given in full in Appendix four with the
reasons for protecting Jandabup Lake and Gnangara Lake. This is done because
protection of the linkage will help to protect the values of the lakes as well as the
areas in the likage and it is imporiant to see the vegetated areas in the region as part
of & spstem rather than as individual areas that have no connection.
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20 METHODS AND LIMITATIONS OF THE SURVEY

2.1 Methods and limitations of the veggtation survey

Sites were recorded within different vegetation types to provide data on the floristic
and structura] variation in the vegetation. Due to the limited time available for the
study, releve sites rather than quadrats were used. In this technique, a formal plot is
not used, in this study releves were usually roughly circular sreas of about 30 metres
diameter. To obtain more representative data for the overstorey, this was estimated
for o larger area than the releve used for the understorey. Where species at the
releves were well known to the author they were rot collected. Other species were
collected, pressed, dried and identified at the Western Australian Herbarium. The
site was visited on 22/3/95 and 2/4/95,

Unfortunately & large proportion of the study area was bumt not long before the
field work for this survey. This significantly reduced the opportunity to locate
vegetation types not located during the earlier work (Trudgen 1993) in the ares as
well as reducing the flors recorded. However, it was possible in some areas where
plants were not completely consumed in the fire to identify some of the shrub strata
and thus identify the presence of at least one vegetation comraunity not noted
during the earlier survey. Two others were located in the Bsndsiawoodland aress
remaining unburn.

Some dats frora the earlier study (Trudgen 1993) have been incorporated in this
report as well as dala collected specifically for it, this data was collected in the same
manner as for this report. Field work for the earlier study commenced in
mid-winter and finished in early spring, also limiting the availability of annual and
cryptophyte flora. The visit in the earlier study was limited to one traverse by foot
slong the north-south track through the study area, with a diversion to the edge of
the wetland and another part way up the dune west of the wetland. Two sites were
recorded, one completely and one partially during this visit and mapping data
marked on aerial photographs.

The definition of vegetation types in Banksia woodland can be very difficult,
requiring sophisticated computer analysis of floristics and abundance to fully
differentiale all vegetation types. This type of study was beyond the scope of the
present survey and the approach laken has been to differentiate those types that can
be by carefull feild work and consideration of the data coliected. It is argusble that
this is sufficient depth of analysis for the purposes of the current study and it is
unlikely that a more rigorous methodology would have significantly sltered the
recommendations of this repont.
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The system used in the definition of the vegetation types is « modified usage of the
systern of Specht as given by Aplin (1979). This system is usually used to define
vegetation on the upper storey only. However, vegetation with similar upper storey
composition and sbundance can have very different lower shrub and herb layers.
To cope with this complexity, as many layers of the vegetation have been used for
the narme of a vegetation type &5 was necessary to differentiate it from the vegetation
types most similar to it.

22 Assessment of condition
Condition has been assessed using & scale with six categories from complete}y
degraded” to "excellent”, as follows:

E = Excellent.
VG = Yery good.
G = Good.

P = Poor.

VP = Very poor,
D = Completely degraded.

Definitions of the terms used in the scale are given in appendix three. Assessment
of the condition of the survey ares was complicated by the fact that a proportion of it
had recently been burnt and other parts of it had been cleared about four years ago
(these aress appear cleared on the 5-1-1991 aerial photographs).

Fortunately the burnt area had been rated on the same scale used in this report three
years earlier (Trudgen 1993) and aerial photographs (5-1-1991) were available from
before the burn.

Assessments of vegetation condition are usually made with the vegetation at a
developed slage rather than shorily after 4 fire. S0 in one sense it is not appropriate
to assess condition immediately afler a fire, as the above ground parts of the
vegetation is consumed and fora period afier the fire the vegetation will be rapidly
changing in structure and dominance. However, the intent of assessing condition Is
to provide & measure of the value of aress of vegetation for comparsion to other
areas and this can still be done for the areas burnt if the following rationale is
accepted. The area {and those to which it may be compared) has undoubtedly been
burnt before, and had reached a state where its condition could be assessed ai the
high levels recorded in 1993, ard so it is reasonable to presume that the vegetation
has the polential to reach the same condition levels again. However, the fire has
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had impacts such as killing some trees (particularly Ssendss mensesiiand Renksis
atteriuaty and reducing the condition of others (e Sucafipius lodtiana- Prickly
Bark), so it is reasonable that in the shor! term (say ten-fifieen years) the condition
will be reduced somewhat but, in the absence of another fire would retumn to its
pre-fire level. To take this into account, the condition ratings for the burnt areas
should be reduced by half a level compared to what they were previouly assessed af.

23 Methods and limitetions of the flors survey

Flora species were recorded and collected at the releves recorded and during
transects made through the study area. Those not known to the suthor where
identified at the Western Australian Herbarium. The timing of the survey in early
autumn before any significant rainfall meant that no annual or cryptophyte flora
species were available and that almost all other species were sterile.  The study was
restrictedt 1o flowering plants (excepot for Macrnrarmiz rerdie} snd the study ares
would also have a flora of fungi, mosses and liverworts although, the latter two
groups would have few species.

Species recorded frora the study ares during an earlier study (Trudgen 1993) are
incorporated in the list.

It is obvious that this survey could not record all species of native flowering plants
that grow in the study area and it is thought that probably some 60% of the species
thal grow in the study area were recorded,



3D FLORA OF LOTS 1538 AND 1792

3.1 Flora recorded

One native gymnophyte, the Zamia Palm ( Mecmorsmia reiidde) snd one hundred
and five nalive flowering plants were recorded in the study ares. Of the native
flowering plants, thirty-eight were monocotyledons and sixty-seven were
dicotyledons, In the monocotyledons, the families with the most species were
Cyperaceae {the true sedges) with eight species, the Anthericacese (s lily farnily) with
five species and the Restionacese four species. In the dicotyledons, the families with
the most species were Myrtaceae with fifteen species, Papilionacese with twelve
species and Proteacese with ten species, In sddition, seven introduced species were
recorded but, many annual weeds would not have been cbvious due to the time of
the year.

4 complete list of the flora recorded is given in sppendix one. The native flors
recorded is probably about sixty pexcent of the native flora of the study area.
: ‘ JN - XE i 3 vy

Photograph two, Lafydizr #sseri one of only two species noted ﬂcwen'ng st the time

of the survey, it is commen in unit Jal,

32 Species found in the study area that deserve particular consideration

Gazetted rare species are species that are protected by law, Priority species are species
that while not gazetted "are poorly known and in need of high priority survey or are
adequately surveyed but in need of monitoring," (Kelly et al 1993). No priority
species and no gazeted rare species were recorded during the survey.
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4.0 VEGETATION OF LOTS 153 AND 1792

The vegetation will be described under the sub-units of the Bassendean Complex
described by Macarthur and Mattiske (1985), representative stands of the
regenerating aress will also be described. The units used are consistent with
Trudgen 1993 and some descriptions from that study are included where they are
based on information collected from the present study sres. or where sreas were
assigned to the same unit used in Trudgen 1993 and have been recently burnt (with
enough evidence remaining to decide which unit was present before the fire but not
enough to collect a proper site description).

4.1 Vegehation on the jandakot unit

The areas of the Jandakot unit in the current study area seem to belong to floristic
community type 23b of Gibson el al {19%4), while this would have to be confirmed by
& complete site recording and comparison to their database, the fit to their
descriplion is quite good and the study area is near the southern end of their
tocalities for this community type. Community type 23b is restricted to an area from
about Wanneroo north to a point west of Gingin,

jay. Benica stlenualy Senisia menciesiilow open fovest over Calyirir faserf
The tree layer usually has a mixture of Rendsis atlenusleand Benksis mensiesiy
with small amounts of Bendsie Jicitolia Nuytsis Horibunds Melsleucs preissians
and at lower siles some Fucalypius rudis The lall shrub layer usually hss small

amounts of Macrozamia riedieiand facksonia Furcellais sbout 5% of Lafvirir trasert
and 1-2% of Adenathos cygnorum Acscie pulchellecan have fairly high levels after

fire. The only species in the medium shrub categorey was Jdanithorrhoer presssiy
but, it ususlly has less than one percent cover. The lower shrub layer is generally
quite open with species recorded including Zremaer peucitlors Gonocarpus
pithyordes Schollsiz involucrals Hemisndrs pungens Mecarthuris susiralisand

Lampiers fineeris The herb/sedge layer was usually quite diverse, with twenty-two

native species recorded in one stand. However, only two of these had more than

one percent cover; Alexgeorgra nilens(< 510%) and Lorocerye fexuoss (5-15%).

Other species present in this layer included Anijpossnthos bumilus Conosiylis
aculesls Fhiebocsrme cilists Burchandia umbellats Stylidium repens Lygini

barbats Palersonis occidents/is Bumeliia nigricans and s Caladenia species.

There are similar units on the Spearwood dunes (Kyland KylA) but, jal hes a

denser tree layer. The water relations of the sites with these vegetation types (Kyi,
Kyl4 and [al) is probably a significant factor in their development.



This community often has populations of Gonacsrpus pitbyordesand Cartonema
phifrdroides 1t occurs on lower slopes adjacent to wetlands or damplands and on
low dunes next to larger wetlands. (Description and discussion afier Trudgen 1993.)

The ares of this unit in the study area was assessed as being in excellent condition
when visited in 1992 but had been recenily bumnt when visited in 1995, so its
condition should now be assessed as very good to excellent.

Jagy1. Banksis stienusly Benksia menxiesiilow open fovest over antAcerboes
This unit is an intermediate between units Jad and Jal and occurs on slopes above
areas of Jal, The upper layer has a low open forest of Sandsia attenuais and Banksia
mensziesii  with small amounts of fucelptus lodilens and Allocssusrin
Irgseriare The only tall shrub species present were facksonis sternbergiana and

Aaenathos cygnorum but, these only had low cover. There were no medium

height shrubs although, the Xanihorrkoes could exceed one metre in the sbsence of
fire. The lower shrub layer was open and species poor with the only species having
more than one percent cover being Sbbertia Aypericoides (< 10%), Xaniborrboes
preissii (< 510%) and Surlingia /faiitolia (<1-5%), Other species in this layer
included ladirrx Vavescens Laviesiz divaricate and o Ffersoonia species. The

herb/sedge layer was also fairly species poor, with the most abundant species being
Mesomelsens pseudostygts (20-50%), Alexgeoigte nitens (10%) and  Lovecarys
Hexuosa(1-5%). Other species in this layer included Zsgeniters huegeliy Fatersonia
occidenialis Amplipogon turbinatus and Lrosers erytbrorthes

No weed species were recorded at site 40, (Site: 40)

This description was taken from Trudgen 1993, the stand (site 40 is in the current
study area) had been bumt when visted recently but, was assessed as in excellent
condition when visited in 1992, So, it should now be rated as in very good to
excellent conditon, This vegetation type was only seen at this one location during
the survey carried out for the East Wanneroo Natural Resources Mapping Study -
Flora and Vegetation (Trudgen 1993).

Jag. Benksia atlenvaly Benksia menviesiiow open forest over facksonia densifiors
tall open shrubland over Lanapermum skechadisopen shrubland to shrubland
over Hibbertia Sypericodides Stirfingia Zatilolia CalotBamnus guadrifidusiow open
heath

The tree layer had somewhat more Asnisia attenuata{20-25%) than Benksia
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Photograph three. A stand of unit Jad in Lot 1792, note the diversity of the
understorey layers,

LN

maenziesii(15-20%) and smsll smounts of Fucalyplus lodiianaend Allocasusring
Zaseriara The only tall shrub species recorded at site 36 was fcbsonis densitlors
{z 2%), which seems to increase in density with age after fire, a5 a nearby ares had
more (3-10%) of this species and sppeared to have been unburnt for much longer,
The medium shrub layer was also fairly open with only Lonaspermun sivechedis
(5-10%) having more than 1% cover, the other species present in this layer being
Lviests divaricats Macroramia refdlel Alocesusiing bumilus Acecks pulcheils
var. gleberrims and Frerneen peucitiors The lower shrub layer was quite diverse
but enly Aibbertis dypericoizestz 35%) was sbundant. Other species in this layer
included Lalolbhamnus quadrididuy Mehenucs off. scebrs Bosstacs erivcarps
Aotrofpms verophils snd Lysinemsa cdstum  The herb/sedge layer wes quite
diverse, with a major difference from unit Ja3 being the presence of 20-40% cover of
Mesomelzena prendostygia Other species in this layer included Zavecsiys Zevuose
(= 5%), Alexgeorgis nilens(1-5%), Amplivogon hurbinalus(5-10%), Burchardis
wmbetiateand Lyginis berdats In sll sixty-two native species were recorded at site
36, while only one weed species (* Gladiolus carpoplyilacens was recorded,

This unit oceurs on a series of dunes north of Grangara Lake, and could probably be
split into several units in a more detailed study, for example, some areas on lower
slopes have patches of Phledocsrps clisdawhile others have Scediplus marginats
and more Aanihorrhoses preiseid




A few individuals of the rare bronze colour form of Bendasy mensiessy were
observed in this unit, just north of site 39 (more may be present, as no specific
searches were made). {Sites: 36, 39)

This description was taken from Trudgen 1993, the stand in the study area {site 39 is
in the current study area but site 36 is south of it) had been burnt when visited
recently but, was assessed as in excellent condition when visited in 1992 and should
now be assessed as in very good to excellent condition. This vegetation type was
only seen in the proposed linkage betwsen Jandabup Lake and Gnangesrs Lake
during the survey carried out for the East Wannerco Natural Resources Mapping
Study - Flors and Vegetation {(Trudgen 1993).

fedA. BSanksie stienvely Senkse mengiesd low woodland over Adensthes
cpprmoyany dosed scorub over Aanthorrbocs predwdr open shrubland over
low open shrubland over Schafine invofeceiy Calpivs Zevesccens low open
shrubland over Adrgeorpes rieny Lovocsrye fdexvosy Amphipogon furbineler
sedgeland/grassland.

Phoiogmph four. Stand of unit ]a4h note the open tree Iayer, the dense tall shmb

layer { Adenantihos cpgnorung and the open lower shrub layer.

This unit was not sarapled in the East Wanneroo Natural Resources Mapping Study
- Flors and Vegetation survey (Trudgen 1993) but, was observed within areas of Jad




and was presumed to be similar with the addition of the Adensntbos However,
when a stand was recorded in the current survey area it was found 1o actually vary
significantly (apart from the 4denanihog and the description has been changed to
reflect this (it is possible that there is 2 lot of variation in such stands). Other species
recorded included Skpa comprenss Sovsizes eriocarps Felrophile lincans Fremseen
peucitlors Mesomelsene stypris Lomandrs hermaphrodiis Burchardis umbellaly
Palersonis occidenialis Allocssuaning humilis Schoenus sub-bufbosusand Lhviesia
tritlors The stand was assessed as being in very good condition, with low weed
invasion, Weeds recorded were * Srita marimsand * Gladiolus caryophyliaceus
The surface soil was grey sand and the subsoil was yellow sand. (Site 12/95) A
noticesble difference from unit Jad was the openness of the Sankssa layer.

Jag. Benisie atienuely Lanksia menzesilow open forest over Sewukwtie elegens
low shrubland fo low open heath

The tree layer has equal amounts (= 15%) of LSandsia silenusls and Bandsis
menzesii with a small amount of Muyisia Zoribunda There was no tall shrub layer
and the medium height shrub layer was fairly open with feawtortia elegans
(10-20%) and Aegelra cifiaia(l-5%) the raost shundant species and the only others

recorded in this layer being facksonia aensitiorssnd Yerticordis nitens The lower
shrub layer was also not very diverse, with the most abundant species being
Stirlingte latitolia %), Lleschenaultia exspansa (1-5%) and Calytry Hevescens
(1-2%). Other species in this layer included Soroniz purdieans Leucopogon
polvmorphus Hibberlia desmondensis Leucopogon conoslephioides Gonocsrpus
pithyordesand Schollsie involucrata The herb/sedge layer was also not diverse,

with the most abundant species being Aestio fremuzfus (5-15%, Other species in this

layer included Lovecarye devuoss Falersonis oxcidenislis Schoenus curvitoliug
Lyeiniasp., & Lepidospermas species and Lusers erythrorhica

The site sampled was on the upper “shoulder” of the slope leading down to the east
side of Lake Pinjar. Downslope the unit had more Zpernigsp. SM 459 (to 15%) and
Boronis purdiesns as well ss Fucalypius lodiiana, Allocssusring feserians sand
Boronts ramoese, Towards the lower part of the slope it grades into Jal/3 (see
above). (Site: 91)

This description was taken from Trudgen 1993, the stand in the current study area
was not recorded in 1992 (it was not intersected by the transect mede) and had been
bumt when visited recently but, there were enough remnanis of the Sequioriia
eleggins shrub layer 1o indicale that this was the unit present before the fire, The
srea it is located in was assessed as in excellent condition in Trudgen (1993} on the
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basis of serial photograph interpretation using the transect referred to above as a
guide. It should now be assessed as in very good to excellent condition (near the
firebresk, weed invasion could be expected to be somewhat higher and there the
condition could be very good). This vegetation type was only seen near the east edge
of Lake Pinjar during earlier field work (Trudgen 1993) and is uncommon in the
survey ares for thal report.

This unit is is very similar in structure and its dominant species to unit Kyb which
occurs on the Spesrwood Dunes (Trudgen 1993) but, differs in the minor species
preserd and in Alexgeorgrs nilensbeing one of the dominant species in the
herb/sedge layer rather than Fhiebocarya cilfals In s similsr fashion to the
relationship between units Kyl (see above) and fal, possibly units [a7 and Kyb
should be viewed as vegetstion communities that form s vegetation association (or
pari of one}.

JaAh., Benksia aticnueiy Sanksie menzesiilow woodland over Aeniforrboce
heath

The tree layer is a mixlure of Bandsis atlenuslsand Banksis mensesiy The upper
shrub leyer is quile open with scattered individuals of Blackboy (dantborrboes
preiseii and facksonis densiriora There is then a fairly desne layer of 4Zocasusarinag
Aumilis a shrub relative of the sheoak, beneath which there is a lower shrub layer
in which Levcopogon conostephioides Conostephivm pendulum  Hibberiia
bypericoides snd  Lalyinx favescens sre prominent.  The lower layer is a
herbland/sedgeland of Mesomelsens peeudosiygls Pelersonis occidentslis and

Lorocerys Hexuoss

This unit was not described in the East Wanneroo Natural Resources Mapping
Study - Flora and Vegetation survey (Trudgen 1993). Allocssuaring humilizdoes
occur in jad and JaAh occurs within that unit, suggesting that it represents a subunit
of that broader unit. It was seen on a fairly high crest in the west of Lot 1972, The
stand was agsessed a5 being in excellent condition with low weed invasion. Weeds
recorded were * Brirg maximasnd * Gladiolus carpoplivilaceus Associated species
were frosiemon spicetus Burchsrdiz umbellals Laviesis Iriflors Nemcis
reticulals Petrophile linearils Alexgeorgts nitens Acscls pulchells Hemisndra
pungens (glabrous and hirsute forms), Lremaes paucitlors and Adenanibos
crgnoruin The stand was not extensive, occurring in a mosaic with [a4A in the ares
it was seen in. {Site 13/95.)
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Photograph five. Stand of unit JaAh. Note the denser tree layer than in unit JadA
and the dense low shrub layer, the two units occur in & mossic fshion.

JA]. Acscie puichelly feckaonia densiflors apen shrubland over Sirkingrs Jatifonliy
Leucopogon conosiepiinides Compholobdun fomeniosem low shrubland to open
heath over Alergeorpis nifens Pelersonie oocideniels Lempicrs Hneerds
This unit is regenerstion afer clearing, the presence of a number of species
regnerating from rootstocks indicating that the clearing did not greatly disturb the
soil. Others species recorded were Zaviews billors Melsleucs of, uichoplils
Acects  sessills Scholieis Involucrals lyginie berbals Svnaphen SPInIOss
Feirophile linearis PBossizes ericcstps Larmeannie spuarross Lonostephinm
perauiun and Allocasuaring humilis The stand was assessed a5 in very poor
condition but, with potentisl to regenerate to poor to good condition in the long
fermn, Weed invasion was low to moderate with * £hrkars calpcingand * Brizs
mexizne revorded, Abouta third of the areas that had been cleared in lot 1534 were
regeneration to vegetation like this unit although, it should be noted that the
raiddle shrub layer was quite varishle,
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4 2 Vepetation of the Joel unit
The Joel unit was repreented by one seasonal wetland in the study area, The units

described below are representative of the vegetation in this wetland, which is quite
varied. Othere types observed included:

- Pullenacs reficilats open scrub;

- Hipocslyimine angusiiiolizmlow open heath;

- Eyathochsele svensces sedgeland;

- Melslever prefosians low woodland over Jdaniborrboes PIEISsIans
Fericalymaies elfipricuns shrubland; and

- Aslartes sp. Brixton Street open shrubland,

The seasonal wetland ssems to belong to coramunity type fourteen of Gibson et al
(1994) none of which is in conservation reserves and whose conservation status is
given as "Insufficiently known" by Gibson et al. Assignment to this particular
fleristic community type would have to be confirmed by complete recording of & site
or sites in the wetland and corparisen to the database of Gibson et al.
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Photograph seven, View in the seasonal wetland showing the diversity of
vegetation types present and the good regeneration of areas disturbed before the
5/1/91 aerial photgraphs were taken.

JEr/Mp. fucelyplus rudie, Medleucs preiwins woodland to open forest aver
Lepidesperma sp. sedgeland

This unit was observed along the western and south-westerm border of the seasonsl
wetland, along the base of the sand dune {where there is about one to two metres,or
less, of sand over the base of the seasonal wetland). It was observed in the earlier
visit {Trudgen 1993} being mapped as EtMp (indicating that fucadipius rudisand
Melsieuce preissians were the dominants) bul, was not recorded in detail, its
condition was assessed then as poor to good. It has since beenn bumt, and the
condition should be rated as poor. When visited in 1995, it had been recently burnt
and so it was not possible to say if there is usually 4 shrub layer (the stand has had
some physical distﬁrbamce, so this may have affected a shrub layer as well).
Lechensaullis expsnss was common in places. While weed invasion conld not be
propexly assessed due to the fire there was some Couch Grass (* Cymodon daciylos)
and * Fhrharie calpeinawas present in places, There was on pile of building rubble
on the dune at the upper edge of this unit, Six Eronzewing pigeons were seen at
this locality, Associated species included Abemzer ericiiols Lyginia bardsls and

Aegelis cilisls, Chrionemns philydroides is likely to occur at the upper edge of this
unit (Sites /% and 7/95)  In places, small stands of Astardes sp. Brixton Street
open shrubland at the lower edge of the stands of [Er/Mp that had escaped the fire,



Potomph egh 1, Stand of unit JEr/Mp with part of the cleared area of the seasonal
wetland in the foreground and the left of the photograph, Note the regeneration
since the fire.

JEr/Mp is quite similar to JEr (Auweadypius rudgivopen woodland over fclsoriz
Yarcellely open scrub over Lepidowpernes sp. sedgeland) a unit sampled at the
south-western comer of Jandabup Lake (Trudgen 1993), where it forms part of the
strip of Joel next to the lake. There are also cbvious similarities to units P4, P?, P7,
P9 described from the margin of Lake Pinjar but, these also do not have Mefleucs
preisrignawith the Sucelyptus rudisand have little facdsonia,

IMAA. Melleucs predsséenelow woodland 1o open forest over dslerdeasp., Acacis
Fickelle open shrublend over Cjetbochesie svensces Lepidiospermae sp. open

sedgeland to mid-dense sedpeland.

This unit was recorded in the north-east part of the seasonal wetland, the soil wasa
grey-brown clayey sand with a grey surface. There were scattered Sandsis Stlorsiis
in the tree layer (although they were much shorter than the Meleleucs preiseiang.

Associated species included Cenfrofepis arsiatus Siloverus fumifisus Yancils
divericaly Thyssnolus mullifforus and a Fhelyraitrs species (dead). There had

been some disturbance in the area but, it was patchy with small aress not disturbed.
The area had variable weed invasion with * frirs zravims * Aypockeerss glabraand

* Hrkerts calyciarecorded, (Site 11/95)




This vegetation type was not recorded in the survey of the East Wannerco Natural
Resources Mapping Study - Flors and Vegetation study area however, egestix ciliats
was present in several vegetation types recorded in that study. These included
WS, (Lendsde Mlorals low open woodland over Aegeliz cifiatehigh shrublond

to closed scrub) and WSRe ( Mebloucs predosiznglow open woodland over Regedliz
ciiigls shrubland to closed scrub),

GA. Adenetbor cgnorure high open shrubland to open scrub over Ferdiordie
aifens open shrubland
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GBR in the background

This unit is regeneration after clearing, that is it is composed of native species but
occurs only as & result of the disturbance of the area. It was seen on the lower slopes
of 3 low sand rise on the east side of the north-south section of the seasonal wetland
in an area that had not been recently burnt. About a third of the area that appear to
te cleared on the 1991 aerial photographs of the study area are regenerating to
wegetation like unit GA. This is not the vegetation present prior to the clearing tut,
these species must have been present for them to come up so prolifieally. It is likely
that over a period of time if the stands are not disturbed further that they will
becore closer to the original vegetation, Others species present included Lhugpiers
finesris Hypocsiynuns sngusiifofivg Sypolsens exsules z‘}hﬁseﬁm‘&{m cifials



Swlidium repens Lyginia barbeis Xanthorrhoes preissti Scholtvis involucrsiy
Regelia cifiats Felrophile inesrisand Desuioriis elegans The stand was somewhat
weedy with * Sire maxims * Lisinia anthemoigesand s * Vulpls present, It was
noticed that two species of birds were foraging on the Adenantbos indicating some

value as habitat for birds. (Site 8/95)



5.0 RESULTS OF THE SURVEY
Major results of the survey are that:

Lot 1792 hes a more varied vegetation than was appreciated during the
survey work carried out for the East Wanneroo Natural Resources Mapping
Study - Flore and Vegetation (Trudgen 1993) survey. (it should be noted here
that it was actually just outside the original boundary of that survey bui, was
visited briefly because of its obvious importance as part of a link between
Jandabup Lake and Gnangara Lake.)

- Lots 1792 and 1534 have vegetation communities not recorded elswhere in
the survey area for the East Wanneroo Natural Resources Mapping Study -
Flora and Vegetation (e. jaAh, Jad/1}, or uncommon in the survey area for that
study (Jab and to a lesser extent jad).

- Parts of Lots 1534 and 1792 (including part of the floor of the seasonal wetland)
which during the field work stage of the East Wanneroo Natural Resources
Mapping Study - Flors and Vegetation survey were considered from serial
photograph interpretation to be cleared had in fact been cleared only shorily
before the aerial photgraphs were taken and have regenerated extremely well
considering the fairly short time since then.

- Part (sbout half) of the floor of the seasonal wetland was cleared at an earlier
date, has been grazed and has not regenerated (there are scattered meture
pine trees on this half of the wetland floor). The other part of the
seasonal wetland has diverse vegetation forming s mosaic of sraall stands and is
parily regeneration and parily uncleared.

- The seasonal wetland seems 1o belong to floristic community type fourteen of
Gibson et al (199), which is unreserved and whose conservation status is
given as "insufficient}y known" by Gibson et al.

- The Banksiz woodlands in the study area seem to belong to floristic
cormmunity type 23b of Gibson et al (1994). This floristic community type is
unreserved in the context of their report {ie. is not in a National Park or
Nature reserve) but is in Melaleuca Park and areas of State Forest.

- The Banksisx woodlands in the study ares (which are on the Bassendean
Dunes), while belonging to one "floristic community type" have s series of



60 VALUES OF LOTS 153 AND 1792 AS PART OF A LINKAGE BETWEEN
JANDABUP LAKE AND GNANGARA LAKE

The values of linkages between areas of bushland have been discussed in the
introduction. If there is to be & linkage between bushland at Jandabup Lake and
Gnangara Lake then (all or parts of) lots 1534 and 1792 are a critical part of that
linkage and will benefit the fauna and flora values of these aress in the following

ways:

- they will help to insulate flors and fauna populations at the lakes from gradual
loss of diversity by raaking them effectively part of a larger area;

- they will provide a source of re-introduction of flora and fauna species lost at
one or other of the lakes due to catastrophic events such as fires or disease.

- the presence of bushland on lots 1534 and 1792 helps to protect the bushland
on parts of the linkage to the north and south of these lots by making them
part of a larger area of buhland,

- the presence of a seasonal wetland on lot 1534 means that there are at Jeast
two significant sized wetland “staging points” in the proposed linkage that will
facilitate the movement of wetland species between Jandabup and Gnangsra
Lakes (the other is on Lot 1577}, {There is also a small wetland and some
dsmpland on the land south of lot 1792,}

- the linkage itself has significant size that adds to the total size of the linked
systern increasing its viability.

- Lots 1534 and 1792 have significant values in their own right which add te the
values of the linked system if they are protected.

In addition, the presence of bushland on lots 1534 and 1792 may help 1o protect the
quality of the groundwater flowing toward Jandabup Lake.

31



9.0 OPTIONS AND RECOMMENDATIONS
Iri the brief for this report, advice was sought on three options (a, b and ¢ below) for
lots 1634 and 1792 in regard to their role as part of an ecological corridor (or linkage)
between Jandebup Lake and Gnangars Lake:

a. "whether it is essential to reserve both lots 1534 and 1792 for Parks and
Recreation”

In the light of the values identified for the lots as part of a linkage or ecological
corridor between the two lakes it is considered essential 1o reserve both the lots for
Parks and Recreation to make the ecological corridor most effective. The values of
the vegetation of the lots in their own right should also be recognised, While Lot
1334 has been substantially affected by clearing, it has considerable value for the
effectiveness of an ecological corridor between the lakes because of the presence of a
seasonal wetland in it, facilitating use of the corridor by wetland species, and because
of the good regeneration of the vegetation taking place. The wetland also has values
in its own right,

Recommendation: both lots 1534 and 1792 be reserved for Parks and Recreation,

b. “subdivision of both lots 1534 and 1792 for rural living purposes {24 ha) and
protecting conservation values by way of land use and management controls”

Subdivision of the two lots for rural living purpeses (24 ha) would substantially
reduce the value of the combined area as part of an ecological corridor becsuse:

- it would mean fragmentation of the area intc a number of smaller areas
separated by fences with a firebreak on each side, a building envelope on each
block and a system of roads and driveways to service the residences. The net
resull would be a substantial loss of the area of bushland and significant
impediment to its use by animals.

- the network of roads and firebreaks would lead to substantial incresses in the
level of weeds in the ares, effecting flora populations and possibly further
effeciing the ahility of flora species to be moved 1hmugh the ares.

- the value of buildings would mesn pressure for regular fuel reduction
burning, reducing the density of bushland and effecting flora populations and
the habitat value for fauna of the linkage {and hence the ability of fauna species



to use it as & corridor).

- the presence of a population of dogs and cats asociated with the residences
would reduce the ability of fauna species to effectively use the corridor by
subjecting them 1o increased predation (especially if bushland density was
reduced by regular fuel reduction burning),

¢. "reserving that parl of the land identified as core conservation area (Lot
1792) and subdivision of the balance of the land for rural living purposes (2.4
ha) with recommendstions on suiteble mansgement controls to protect the
conservation values,” ‘

When the recommendation for the core conservation area were made (Trudgen
1993) it was thought from serial photographs that lot 1534 was clesred except for
some smaller areas. If the degree of regeneration that has taken place since the 1991
serial photographs were taken was apparent then it would probebly have been
included in recommendation for the core ares because of the presence of the
seasonal wetland and its contribution to the value of the two lots as part of an
ecological link (i.e., the wetland is a potential staging point for wetland species to
ensble them to use the linkage as an effective corridor).

Option: "c” is certainly preferable to option "b” as it would still mean retention of &
linkage without residences {and the network of roads and fences) in it. It is less
desirable than option "a” a5 it would reduce the area of the linkage and exclude the
seasonal wetland from it. If option “c* were to be taken up then it should be
irmplemented in a way that reduces the impact on the bushland, and should include
a prohibition on the keeping of dogs, cats, horses or other non-caged pets or
livestock. Under this guideline:

- developrnent would need to be restricted 1o small, defined building envelopes;
- building envelopes should be positioned to limit the length of driveways;

- there should be clearing bans on the areas outside the building envelopes and
guidelines for maintaining vegetation condition, such as no dumping of garden
rubbish in the bush;

- the roads should be kept to the eastern and rorthern boundaries or in the
cleared part of the seasonal wetland as much as possible;



34
- as many as possible of the bullding envelopes should be in the cleared part of
the seasonal wetland

- rather than separating blocks by fences and double firebreaks, they should be
separated by single narrow firebreaks without fences (a better option would be 1o
not separate thern at all, but to mark boundaries at intevals with concrete
markers, treating the area as one unit for fire control purposes, using exisling
tracks as firebreaks).

- houses should be positionied in their building envelopes to reduce risk to therm
by wildfire;

- there should be a fuel reduction programme based on buffer strips around the
houses and leaving areas away from the houses unbumnt.

Recomomendation: If oplion "c” is taken. then the subdivision be subject to
restrictions on animals and clearing in line with the suggestions shove,
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APPENIIX ONE: Flora recorded for the study area
Species with an asteﬁx (*}In front of them are introduced species.

GYMNOPHYTA
ZAMIACEAE
! Macrozamia reidlei

ANGIOSPERMAE (flowering plants)

POACEAE

. Amphipogon laguroides

Amphlpogon turbinatus
*Briza maxima
*Cynodon dactylon
*Ehrharta calycina

“ Stipa compressa
*Vulpia sp. (dead)

CYPERACEAE
* Baumes veginalis

- Cysthochseta avenaces
 Lepidosperma angustatum
Lepldospenna longxtudmale
Lepxdospenna sp. "coastal terete”
' Mesomelaena pseudostygia
" Schoenus curvifolius (sub-bulbosus?)

L Schoenus rodwayanus

RESTION&CEAE
* Alexgeorgia nitens
: laena exsulca
*'Loxocarya flexuosa
. Lyginia barbarta

CEN TROLEPIDACEAE
| Centrolepis aristatus

DASYPOGONACEAE
( Calectasia cyanea
‘ n bromeliaefolius
4 Lomandra hermaphrodita

XANTHORRHOEACEAE
' Xanthorrhoes preissii

PHORMIACEAE
- Dianella divaricata



ANTHERICAEAE
“ Laxmania squarross
 Thyssnotus arenarius
“ Thysanotus multifiorus
 Thysanotus sp.
7 Tricoryne elatior

COLCHICACEAE
. Burchardia umbellata

HAEMU[DRACEAE
" Anigozanthos humilis
o Conostylis aculeata ssp.?
- Conostylis sp

+ Phlebocarya clliata

", Haemodorum spicatum

IRIDACEAE
¢ Patersonis occidentalis
< Patersonia aff. umbrosa
*Romulea rosea

ORCHIDACEAE
- Burnettia nigricans
" Caladenia sp. (material sterile)
¢ Thelymilra sp. (dead stem)

DICOTYLEDONS

CASUARINACEAE
% Allocasusrina fraseriana
o Allocasuarina humilis

PROTEACEAE
" Adenanathos cygniorum ssp, cygnonim
i Banksia attenuata
- Banksia ilicifolia
« Banksia litloralis
5 Banksia menztesii (including the bronze colour form &t one location)
til'. Conospermum stoechadis
" Persoonia sp.
; Petrophile linearis
- Stirlingia latifolia
...... .- Synaphea spinulosa

SANTALACEAE
+ Exocarpos sparteus

LORANTHACEAE



Yoo Nuy'lsia floribunda

AlIZ0ACEAR
*Curpobmtus

LAURACEAE
" Cassytha aurea

DROSERACEAE
«; Drosera erythrorhiza

MIMOSACEAE
" Acacia huegelii |
(. Acacia pulchella var. glaberrima
7 Acacia pulchella var. pulchella? (or possibly another taxon)
+, Acacia saligna
7 Acacia sesgilis

PAPILIONACEAE
i Aotus procumbens
" Bossiaea eriocarpa
*. Daviesia divaricata
* Daviesia trifiora
¢ Daviesia physodes
- Euchilopsis linearis
Gompholobiur tomentosum
"/ Jacksonia densifiora
. Jacksonis furcellata
¢ Jacksonia sericea (a priority species, see flora section)
{» Nercia reticulata
} Pultenaea reticulats

RUTACEAE
“ Boronis ramossa
. Eriostemon spicatus

POLYGALACEAE
- Comespermna conferta? (rnaterial sterile)

STACKHOUSIACEAE
Stackhousia monogyna

DILLENIACEAE
“ Hibbertia hypericoides
"I Hibbertia subvaginata

THYMELAEACEAE

7 Pirnelea sulphurea
v

MYRTACEAE



" Astartea sp, Brixton Streei?
-+ CBesufortia elegans
! Calothamnus quadrifidus
¢ Calytrix angulets
© Calytrix flavescens
. Calylrix fraseri
(" Eremaea pauciflora
¢ BEucalyptus rudis
7 Eucalyptus todtiana
; Hypocalymma angustifoliurm
7 Kunzea ericifolia
¢« Melaleuca preissiana
*+ Melaleuca trichophylla
1 Regelia ciliata
%, Scholtzia involucrata
¢ Verlicordia nitens

APIACEAE
. Xanthosia huegelii

EPACRIDACEAE
“ Astroloma paliidum
/ Conostephium pendulum
. Leucopogon conostephioides
" Leucopogon propinquus
i Leucopogon sp.

¢ Lysinema ciliaturn

LAMIACEAE
‘. Herniandra purngens

GOODENIACEAE
Dampiera linearis
« Lechenaultia expansa

STYLIDIACEAE
. Stylidium repens

ASTERACEAE
. *Hypochaeris glabra
> Lagenifers hugelii
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APPENDIX TWO: Vegetation communities described from the Jandakot, Gavin and
Joel units of the Bassendean vegetation complexes in the Wanneroo ares.

Trudgen (1992) described a series of vegetation communities from the vegetation
complexes on the Bassendean Dunes (Bassendean Complex - North, Bassendesn
Complex North - Transition and Bassendean Complex Central and South). These
were described under six of the eight sub-units on Basserdean Dunes distinguished
by McArthur and Mattiske (1985), Three of which occur in the current study area,
namely the:

- jandakot (Ja, hills and ridges)
- Gavin (G, flaf or gently undulafing, < 5 m relief) and
- Joel {J, swarnpy)

units. The names of the communities {(which are in effect a summary of their
descriptions) described by Trudgen for the Jandakot, Gavin and Joel are reproduced

to show the variation in the vegetation which occurs within these subunits.

Jandakot

Ja. Banksiz atlenualy Banksis mensziesiiiow open forest to low forest. (This code
was used for areas that where on the Bassendean dunes but either were not visited
or would need more detailed study to define their vegetation community.)

Jay. Benksis atlenuats Benksis mensiesiilow open forest over (alvirix fiaseri
Macrozamia redleiopen shrubland

lagsy. Banksiz sitenuals Banksiz mensiesilow open forest over Xanthorrhoss
preissii Hibbertis hypericoides Slirlingta fatifolisshrubland

la1s3 Danksia a!!efwafa Lanksia menziesiflow woodland over Macrozamia
nedlei Xanthorrhoes preissiropen shrubland to shrubland

fa2. Banksia attenuals Banksia mensiesilow woodland to low open forest over
Fetrophile macrostachys Melaleuca senata Hibbertia hypericoidesiow shrubland

Ya3. Banksia atlenusts Banksiz mensiesilow open forest over Fremaes paucitlors

shrubland over Hibbertiz hypericoldes Stirlingta kelitolis Lalothemnus quadnitidus

low open heath
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Jag. Banksia atlenusis Banksiz mensiesiilow open forest over facksonis densitlors
tall open shrubland over Lonospermun: stoechadisopen shrubland to shrubland
over fHibbertis hypertcordes Surlingia latitolis Calothamnus guadritidusiow open
heath

Jaaa. Baniksia attenuais Banksis mensiesifiow open foresl over Adsnathos
aygnorumclosed scrub over Concpermum stoechadisopen shrubland to shrubland
over /ibbertia hypericordes Strlingia latitolls Calothamnus quaditfiduslow open
heath

Ja5. Lanksiz stlenuats Banksia ilicitoids Allocasusring traserianalow open forest
over anthorrhoes preissithigh shrubland

Jag. Sanksia stienuats Banksiz mensesilow oper forest over Seautortis clegans
low shrubland te low open heath

Iaz. Banksiz mensiesii Banksiz stienusiglow open woodland over Asauforis
eiegans low open heath

Jag. Banksia attenuaty Banksia mensiesilow woodland 1o low open forest over
Aanthorrboes preissiy shrubland

Jaq. Banksiz atienuals Bsnksis mensiessy Bardksis iicitolia Nuvisis f]an}f}unda! ow
open woodland over Sremaes peucitlors Besutbriiz elegansiow shrubland

Ja10. Lanksis atterals Banksis mensiesti Banksiz iieitolis Nupisis Hordbunds
low open woodland over Zilebocarys cilists Lyginiesp., Alexgeorgts nitens
herbland/sedgeland

Gavin
(v. These are areas of vegctation on the Gavin sub-unit which due to lack of time it

was not possible to visit, most of these aress are a mosaic of different units.

G, Banksiz allenuarg Nuylsia Hloribunds Banksis ilicitolis Fucalyplus lodtisns
Banksiz menzesillow open woodland over Xanzkorrkoes presssiishrubland to
open heath over fremaes prucilorsiow shmblond

Go. Nuyisia Horibunds Banksia stienusis Banksis mensesiy Fucalvpius lodiians
low open woodland over Yeathorrboes prefssii Fremses peucitforsopen heath

G3. Nuyisie Horibunds Fucelyplus todiians Banksix aticrinaty Pandsis mensesi



low open woodland over Adenathos qypnorunthigh open shrubland over Calyirzr
tresery Melaleucesp. (SM. 432), Xanthorrhoea shrubland

G4, Mosaic of: Aypocalvmmae angustitolizlow open shrubland to low open heath
and JYaribhorrboes preissiftow open heath
Gy Fucaiyplus nasigiralewoodland over jacksonia Fircellais fecksonia

siernbergiane high shrubland over FHypocalymimas angusiitolislow open shrubland
to low shrubland

Gsp. Lucalyptus maiginaleopen woodland over Me/lsleucs preissiansg Banksia

Herfolialow open woodland over Yanthorrhoes preissiana Hypocalymina
angustitolia shrubland to open heath

Gp. Fericelymama eliipiicsopen heath to closed heath
GA. Aslsries fascicularisopen heath to closed heath
GH. Aypocsivmmae angusiifolisopen to closed heath

Gx. Aunses ericifolia open serub to closed scrub

Joel

JRK, Mosaic of Asgelia ciliataand Kunzes erieifdlizopen to closed scrubs

IR, Aunzes ericifolizopen to closed scrub

IR, Regelia cilisisopen to closed scrub

JEr. Fucalyplus rudisopen woodland over /fecksonis furcellatzopen scrub over
Lepidaspermasp. sedgeland

Iep Lucalyptus rudisopen woodland over Hakea variahigh open shrubland over

Pericalyrnma elliplica closed heath
IN. Pultenses reticuietaclosed heath

JEN. Zucalyptus rudisopen woodland over Pultenaca reticulets open heath
X, Aanthorrhoes preissizopen heath
JAK, Aflocasusring Iraserianalow open forest over Aunsee erzeifolizhigh open

shrubland over Lyzrnse berbatesedgeland,

N, Lenksiz dicitolis Bankize attenusialow woodland

IBK, Banksia ilicitoliz low woodland over Aunses erieitolizopen serub
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APPENDIX 3: Condition scale

E = Excellent. ristine or neerly so, no obvious signs of damage caused hy the

1

VG = Very gpod., Some relatively slight signs of damage caused by the activities of
Europaen man. E.g, some signs of damage fo tree trunks caused by repeated fire and
the presence of some relatively non-sgressive weeds such as Ursinia anthemoides

or Briza spp., or occasional vehicle tracks.

G =Good. More obvious signs of damage caused by the activities of Europaen man,
including some cbvious impact on the vegetation structure such as caused by low
levels of grazing orby selective logging, Weeds as above, possibly plus some more

aggressive ones.

P =Poar. Still retsins basic vegetation structure or ability to regenerate to it after
very obvious impacts of activities of Europaen man such as grazing or partial
clearing (chaining) or very frequent fires. Weeds as above, probably plus some more
aggressive ones such as Zhrhartespp.

VP = Very poar. Severely impacted by grazing, fire, clearing or a combination of
these activities. Scope for sore regenersiion but, not to a state approaching good

condition without intensive management. Usually with a number of weed species

including awessive species.

D= Completely degraded. Aress that are completely or amost completely without
native species in the structure of their vegetation, Le. areas that are cleared or
"parkland cleared” with their flora comprising weed or crop species with isolated

native trees or shrubs.
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APPENDIX FOUR: Reasons given in Trudgen 1993hrselecﬁn3amsindudinglm
153 Wirrega Roed for recommendation for protection
This appendix reproduces the reasons given for proposing areas including Lot 1534
and aress that it helps to link should be protected. Lot 1792 was not included in
those recommendations as it was though to be too degraded on the basis of aerial
photograph interpretation to have sufficient value. Field studies carried out for this
report have shown that the area in fact has a mixture of regenerated and remnant

areas that have value.

7.3 Core areas selected on Map 4
7.31 The area of priority one east and south-eest of jandabup Lake was selocted
because:

- it contains a significant area of the southernmost sreas of the Bassendean
Complex - North -Transition vegetation complex. While this complex is relatively
well represented in conservation reserves (see section 16.4) it is likely that the
vegetation and flora found in it vary significantly over its length and therefore it is
important to conserve areas of its southern extent. It should also be noted that this

comp]ex did not have a very large original extent,

- it contains vegetation types not seen elsewhere in the study area (e.g. units
Jad, JadA, DL1, W),

- it contains a population of the rare bronze coloured flower form of Asnséiz

IMENSIeSIT

- it contains some seasonal wetlands, the larger one of which is degraded but
the smaller one with its associated drainage line is in good condition, There are
very few areas of the "drainage line" sub-unit of the Bassendean dunes in the study

area so this exaraple of this unit has paﬂicular value.

- most of the area is in very good or excellent condition and this adds to its

value.



- the area forms a link between Jandabup Lake and Gnangars Lake, and while
this link is not complete it is the best available (and maintains the option 1o
improve the link in the future through rehabilitation of other areas to complete this
lirck).

- the vegetation on the area helps fo protect the quality of ground water flowing
into Jandabup Lake, as part of it lies to the east of that lake,

7.3.2 The area of priority ane including parts of Jandabup Lake and adjoining areas

was selected because:

- it contains the undisturbed parts of this large wetland, which has areas that
are permanent wetland and areas that are seasonal wetland. These ecological types
have generally acknowledged conservation value on the Swan Coastal Plain due to
the large proportion of them that have been cleared or substantially sltered.

- it has areas adjoining it that are vepetated and many of the wetlands on the

coastal plain have had their surrounding vegetation cleared.

- it has aress of the Karrakatta Complex - Central and South vegetation
camplex. This vegetation complex is very extensively cleared and should ke
considered a rare and threatened ecosystern and sl areas of it have high
conservation value (see sections 1.6.1 and 5.0). Also, there are few areas of this
complex adjoining wetlands so the transition from wetlands to this complex is

poorly conserved.

- it has populations of Acacia benthamii and Thomasia membranaceum in the
areas of the Karrakatta Cornplex - Central and South on the west side of the lake and
populations of poorly collected Utricularia species in the lake. Also the nature
reserve &l the south of the Lake has populations of Cartonema phillydroides and
Gonocarpus pithyoides which while not rare are on the priority list (see section 3.2).

7.4 Areas recommended on Map5
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There are three areas of priority one, five areas of pn'ority two and one ares of

priority three for the core area on map five,
74.1 The area of priority one whick includes Gnangsra Lake was selected becsuse:

- it contains areas of the the northem-most part of the Bassendean Complex -
Central and South vegetation complex. This is important for conservation for three
reasons. Firstly this complex is very extensively cleared and should be considered a
rare and threatened ecosystem with all areas of it having high conservation value
(see sections 1.6.1 and 5.0). Secondly, the complex varies over its length in the
species found in it, and presumably in the vegetation communities present and
consequently this ares, as it contains areas of the northern-most section of the
complex, is of particular value as well as having the general value of any area of the
cornplex that remains. Thirdly, this area contains the boundary to the adjoining
area of Bassendean Complex - North - Transition vegetation complex, As it
contains this boundary, the ares has significant value for future scientific research

into the variation of the vegetation of the Bassendean Dunes.

- it contains the souther limit of the Bassendean Complex - North -
Transition vegetation coraplex. While this complex is relatively well represented in
conservation reserves (see section 1.6.4) it is likely that the vegetation and flora
found in it vary significanily over its length (and between the discrete areas of it)

and therefore it is important to conserve areas of its southern extent.

- it contains Lake Gnangarra and some smaller seasonal wetlands, Due fo the
extensive loss of wetlands on the coastal plain, such areas have high conservation
value. This value is increased by the fact that Gnangara Lake and the seasonal
wetlands have aress of uncleared dry land vegetation sbutting them, increasing
their value (as many of the remaining wetlands on the coastal plain have had their
surrounding vegetation cleared) and their ability to be maintained as this

vegetation will help to protect the quality of the water flowing into them.

- it contains areas of the Karrakatta Complex - Central and South vegetation



complex. This vegetafion complex is very extensively cleared and should be
considered a rare and threatened ecosystem snd all areas of it have high

congervation value {see sections 1.6.1 and 5.0 ).

- it contains populations of the priority species Cartonema philydmides,
jacksonia sericea and Daviesia physodes.

- the areas of vegetation within it are amongst the largest in the study ares and
much of it is in very good fo excellent condition. This is important as most of the .
vegetation of the study area has been cleared and the remainders are ofter: small
blocks which will require more infensive management than larger aress if they are

to maintain conservation value.
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