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SUMMARY

The vegetation of the proposed Kemerton aluminium smelter site near Australind has
been described and a vegetation list compiled. Fifieen vegetation associations have
been defined and mapped.

The area is diverse in landform and soil type and this is reflected in the size and
diversity of the species list. 306 plant species have been identified including 15 tree
species. The area includes Jarrah - Banksia woodiand species, wetland species anda
number of elements from bath coastal and scarp vegetation assaciations.

The study site includes two upland ridges (dunes), one supporting Fucal/vptus
gomphocephala (Tuart) - Agonrss ffexuosa (Peppermint} forest and the other
Eucalyptus decipiens (Redheart) - dgonis flexuosa (Peppermint) low forest.
The interdune lows have three chains of swamplands of varying vegetation types
which include dense fringing bands of trees and dense heathlands. The remaining
sandy slopes consist of Fucalyptus marginald (Jarrah) - Ban k572 woodlands and
areas of partially {(parkland-) cleared to totally cleared pasture.

Afthough much of the site has been disturbed, areas of well preserved natural
vegetation remain and degradation by disease, weed infestation and introduced
animals is minimal. The site includes significant populations of the gazetted rare
plaat Pultenaca skinners as well as populations of other rare or geographically

restricted species.

A feature of many sites is the large size of individuals of the :réiﬁain'ingat}éé éjﬁeciés.
Some very large specimens of Fucalyplus marginala (Jarrah), dgonis flexuosa
(Peppermint) and Melalevca preissiana (a paperbark) occur and these provide
visual appeal as well as being relatively uncommon, particularly in the case of
Jarrah.



IRTRODUCTION

The following has been taken from the consuitancy Offer and Acceptance letter and
gives an idea of the reasons for and requirements of the study.

PROJECT DESCRIPTION AND REQUIREMENTS

1. Project Description - The project is designed to provide baseline information on
the Kemerton region in terms of its current flora. The region is of cansiderable
importance because of the variety of vegetation types contained within the area
(several wetlands and the woodlands of the Bassendean geomorphological unit).
These areas are poorly reserved and littte is known about the flora or fauna of this
region. To plan future management strategies, this information is urgently required.

2. Project Requirements - The vegetation survey should treat the area ta:

i)

i)

i1i}

i)

v)

vi)

Produce a vegetation map for the region at the formation level with each
formation to be further sub-divided into assaciations described by daminant
species ia the highest strata.

Provide a series of association descriptions based on the classification system
devised by B. Muir (1977). which describe the range of associations found in
the region. The site of each description should be in a replicated 50 or 100 m?
quadrats recorded on the appropriate vegetation map.

Collect and identify a representative sample of the flora within the region
(and especially provide an exhaustive list of the plant species within each
quadrat). Specimens should be lodged in the W.A. Herbarium.

Identify vegetation associations and habitat types which, as & matter of
priority, should remain undisturbed. Particular attention should be given to
identifying those areas where passive recreation can be undertaken, and
where fire should be exciuded.

Record the identity, location and estimated population size of any gazetted rare
plants which may occur within the region,

Assess the importance, for conservation purposes, of the vegetation types
recorded on the site in a regional context (southern Swan Coastal Plain, this

aspect of particular importance).



HISTORY OF LAND USE

The Kemerton site lies between the old coast road leading to Australind and Bunbury
and the dairying and cattie producing townships of Benger and Brunswick Junction
(Figure 1). An early attempt at settlement was made at Australind in the 1840's but
was abandoned by 1857 (James , 1979). Development of land at and around Kemerton
was carried out from the early part of this century and included the clearing of the
lower drainage lands and parts of the limestone ridges and slopes. The area has been
used extensively for the grazing of cattle, sheep and goats and the introduction of
many pasture plant species has occurred. Timber cutting has alse been carried out in

many areas with many of the large jarrah trees being removed.

The area currently includes an abatloir, piggery and gun club and also incorporates
the natural gas pipeline and easement extension from Wagerup to Bunbury oa its
eastern edge. Three minor roads traverse the area, twa of which are unsealed.
Additionally a drainage channel has been constructed through the eastern wetland
chain feeding water to a shallow, apen lake at the south eastern edge of the survey
site. A small area of rural housing blocks i$ situated near the Perth-Bunbury road

and two farms with houses and accompanying buildings remain.
GEOLOGY AND SOIL TYPES

The survey site covers three landform/soil formations as defined by Churchward and
MacArthur (1980). These are made vp of Quarternary geological formations and serve
to divide the study area from north to south.

The western most soil and landform type is the Yoongariliup which consists of ridges
and swales of shallow yellow and brown sands over marine deposits of limestone. The
neighbouring Karakatia complex isan undulating landscape of stabilized dunes with
deep yvellow sand over limestone. The easternmost region of Bassendean sand includes
grey/while sand plains with low dunes and occasional swamps with iron or humus
podzols. Swamps and wetlands were also seen to be encompassed in the Yoongarillup
and Karakatta complexes as mapped by Churchward and MacArthur (Figure 2).

No limestone outcropping was observed but an area of the central ridge has been used

as a limestone quarry and very shallow sands occur along most of this upland.

The western ridge reaches a height of 30-35 metres while the eastern ridge peaksat
34 metres above sea level. The lowest point in the study (s at approximately 5 metres
above sea level (Figure 2).
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CLIMATE

The climate of the study area is typically Mediterranean with hot, dry summers and
mild, wet winters. The average annual precipitation at the nearby Lechenault
Peninsula is 881 mm (Semeniuk and Meagher, 1981), falling mainly in April to
November and at Wokalup, inland and slightly north of the site the annual average is
996 mm. It is likely that the annual rainfall of the Kemerton site lies somewhere
between these figures. Temperatures reach a mean maximum of approximately 29.5°C
in January and 168°C in August. The mean minimum temperature for winter is
approximately 8.0°C.

The latitude of the survey site and its position between the ocean and the Darling
Scarp ensure a reasonable rainfall and although the sand dunes are well drained
some of the wetlands incorporated into the area retain open water all year and are
surrounded by areas of damper, humus-rich soil.

VEGETATION AND FLORA

As with soil types the Kemerton study area can be divided into three vegetation
complexes which represent changes in those soil types.

The area lies in the Drummond sub-district of the Darling District as defined by Beard
(1980). Erikson e¢ 2/ (1977) noted that the flora of this sub-district had relatively
few tree species bui a very rich understorey and this is borne out by the species lists
for many quadrats in the area.

Heddle et al. (1980} produced broadscale boundaries for vegetation complexes in this
region (Figure Ib). The western Yoongarillup complex consists of woodfand to tall
woodland of Fucalvpivs gomphocephala with dgonis flexvosa in the secand
storey. Less consistently an open forest of £ gomphocephala- £ marginaia- F.
calophylis is found. The Karrakatta complex is predaminantly open forest of £
gomphocephala- F. marginata- F. calopbyffa and woodland of £, marginaia
- Banksia Finally, the extensive Bassendean complex ranges from woodland of £
marginata - Allocasvarina fraseriana - Banksia spp. to low woodland of
Melaleuca spp. and sedgelands on the moister sites. The actual occurrence 61‘ the
Lucalyptus gomphocephala vegetation units is consideradly less than indicated
by the map produced by Heddle ez a/. but the three major complexes are represented
in the study area.
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A brief vegetation survey of part of the Kemerton site was carried out by Glossop
(1980} and incuded a species list and notes on rare and geographically restricted
plants for the area. Work on the wetland chaias by Bamford and Watkins (1983) also
made note of vegetation types in these areas and included maps of major species
occurring around the swamps.

FIRE HISTORY

No evidence of large fires having occurred in the study area for some years was seen.
A small area south of Marriott Road was burnt in autumn 1984 and the area around
some of the swamps appears to have been cleared and burnt within the last five
years. It is possible that a wildfire destroyed the vegetation around one large swamp
10 t6 15 years ago as this area is densely covered with e?en-aged marri and jarrah
saplings and inciudes large fallen logs and dense stands of bracken. The limestone
ridges appear to have been unburnt for a considerable time.

METHODS

The definition and mapping of the vegetation units and collection of specimens was
carried out in early to mid October and included extensive field traverses by foot and
vehicle. The mapping of the vegetation units was based on the interpretation of
recent (January 1%4) coloured aerial photographs at a scale of 1: 25,000 and checked
by field observations as completely as time permitted.

Vegetation divisions were based on the use of floristic and landscape observations and
indicator species. Site descriptions follow Muir's classification system (Muir 1977).
Exhaustive species listings were made at 31 sites consisting of a 10 x 10 m quadrat.
(See Fig. 3 for quadrat locations.) Detailed descriptions of vegetation changes on
traverses along with opportunistic plani collections made up the remainder of the
data. Mapping was done directly onto colour photocopies of the aerial photographsto
ensure high accuracy in mapping. f
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FIGURE 3. VEGETATION MAPPING SITE LOCALITIES



RESULTS AND DISCUSSION

The vegetation of the Kemerton survey area is largely determined by the changing
topography, soil and landform complexes in an east-west direction. The major
complex of Jarrah- Banksiawoodland to the east of the coastal Tuart belt is dissected
by two wetland chains and a limestone ridge, all of which have differing vegetation

unitsand which are joined by intermediates of the Jarrah- San £sia woodland.

Fifteen vegetation units were mapped (Figure 4). Descriptions of these are found in
Appendix . Some, such as the Fucalvpltus decipriens - Hakea prostrataForest
are particularly distinct and dependant upon limited the occurrence of topographic
and geological factors. Other units do not follow such a mappable pattern and contain

mosaics of types and intermediates between them.

Two major upland units were delineated, four on dune slopes and raised swales and
nine in low lying areas and drainage lines (Table 1). Swamps and their fringing
vegetations have not always been mapped as separate units because of their small size
and are included in a general discussion of wetlands. Units are aumbered from
uplands down to swamps and low numbers do not necessarily represent more common
vegelation types.

Because of the extensive clearing in the central and north-eastern sector of the study
area, extrapolation 61‘ unit boundaries was difficult. Remnant bush areas in paddocks
and on road verges gave some indication of pre-existing natural vegetation. Mapping
is also based heavily on topography and the position of drainage lines on aerial
photagraphs.

GENERAL VEGETATION DESCRIPTION

As stated previously the study area is divided by distinct topographic features which
are aligned in a north-south direction. The following description treats the

vegetation generally from west to east,

The westernmost part of the study area is largely open parkiand cleared and consists
of a chain of swamps and depressions with or without fringing vegetation.
Understorey shrubs are generally non-existent but the tree species of Fvcalyptis

gomphoceplalaand Agoarss flexuosa in the drier areas combine to form Open
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Tall Woodland - Open Woodland over pasture. Remnant understorey vegetation on
road verges includes Hibdertis cunciformis, Acacia saligna, Pteridiva
aguilinum and patches of the introduced Arum lily. Melalfevca preissians, M.
rhaphiophylia, Fucalyptus rudis and Banlksia littoralis are found fringing
the sometimes permanent water-holes and occur as Low Forest A to Open Low
Woodland A.

The land then rises moderately quickly to a dune of up to 35 m in height. The tap of
this dune delimits the upland vegetation of Fucalyptus gomphocephals - Agonis
Flexuosa Woodland (Unit 1) which again has had much of the original understurey
removed. Banksia attenuvala, B grandis and £, marginars are also found in
this unit in varying percentages and some areas of the ridge could be cansidered
more as intermediates between Unit 1 and the neighbouring Jarrah - Banksia
waadland areas, Understorey species in Unit | include Hribbertia hypericoides,
Xanthorrhoea gracilis, Phyllanthus calycinus and Synaphaes
polvmorpha.

The eastern face of the first dune ridge consists largely of an intermediate vegetation
type containing elements of ridge flora (notably Agonis flexuosa) and of the
extensive and variable Jarrah-Banksia slopes. This latter complex has been divided
into three units (Units 4,5 and 6) which are based on their understorey components.
The three units are often found in a mosaic and mixtures are common. The Faaksiz
species in these a.réas are B attenuvals, B grandis with accasional pockets of 5.
iicifolfa in damper, lower-lying areas. Understorey species common to the types
include Philebocarya cilistum, Melaleuca thymoides, Hibbertia
Aypericotdes, i, racemasa and Bossizea eriocarpa (Plates | and 2).

Variahle bands of vegetation surround the central swamp chain which occurs ai the
lowest point hetween the two dune ridges. Again much of the vegetation has been
destroyed in some areas hut there is sufficient remaining to show type distinctions.
The wetland chain can be roughly divided into northern and southern regions, each
with a different major vegetation association. The southern section features an
association of Fvecalyptus rudis, Banksia littoralis. Melalevca preissiansand
thicketsof Acacia salignaand 4. extensa (Uait 12, Plates 3 and 4) and as such has
similarities with the western wetland chain. The northern section also comprises
F. rudis, Banksiz /[ittoralis and Melsleuca preissiana hut does nat have
Acacia spp. thickets and has the addition of Banksis ilicifolia, Pericalymma
ellipticum, Burtonia scabraand Flatytheca galeoides (Unit 1l and Plate 5).
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The seasonally inundated and permanently wet areas of this chain howsever, have a
similar vegetation throughout. Permanently wet areas are often choked with dense
swards of Lepidosperma or Baumea spp. (Plate 6) with the addition of the
introduced sedge 7y pha oricatalis in some cases. Drier swamplands are commonly
populated with a stand of Melafewvca teretifolia (Unit 13, Plate 7) with the
addition of Casswpiba spp., Stviidivm juncevm and Comesperma virgatum.,

(Bamford and Watkins (1983) map major vegetation belts around swamps in more
detail than has been possible here but with the exclusion of non- dominant species.)

The west-facing slopes of the eastern dune are again populated with associations of
Jarrah- Banksia Woodland (Units 4, 5 and 6) with Unit 6 often occurring in shallow
swales. Unit 3, which occurs on and around the dune ridge is possibly an
intermediate of the slope and upland vegetations but appears to be found within a
distinct topographical limit. This Low Forest association includes dgvnsis flexuvsa,
Lucalyptus marginata and Banksia attenuats with occasional clumps or old
trees of £ calophylia. Significant understorey species are Thomasia folivsa
and Hakea prostrata with small amounts of Janthorrboea Zgracilis and

Melaleuca thymorides.

The eastern dune ridge supports a distinct association with the main indicator species
being Fucalyptus decipiens. This species is found in a tall mallee form and is
associated with Agonis flexvosa, Hakea prosirata, Thomasia foliosa, Ptilotus
7spathulala and Acacia cochleiris (Plate 8). It appears to have a definite
distribution as a result of height above sea level and anly grows on points over 30 m
high within the smdfr area.

Lower slopes on the eastern face of the fvcalypius decipiens ridge again comprise
of a mosaic or intermediates of Units 4, 5 and 6. These associations grade into one of
the two major vegetation types in the eastern low-lying, drainage line sector.
Because of the extensive clearing which has been carried aut in the eastern part of
the study area the boundaries of associations are difficult to ascertain in some cases.
However, the two major types (Units 7 and 14) are delineated fairly clearly by
topographic factors. Unit 7 occurson the light grey sand flats and low rises and isa
variable type with the dominant species being Banksia ilicifolia in the drier
parts and Kwanzea vestirg in damper areas. A mosaic of these occurs with the
remnant patches of X wesiiza in cleared areas perhaps indicating proximity to
previous drainage lines. Agonis flexvosa was observed in one quadral
representing the Unit but this i3 not thought to be a general indicator species for it.



TABLE 1. VEGETATION UNITS

Uplands

1.

Fucalyptus gomphocephala - Agonis fHexvosa Woodland.

2. Fucalyptus decipiens - Hakea prosirala Low Forest.

Slopes

3. Fucalyptus marginata- Agonis flexvosa Low Forest.

4, Fucalyvptus marginala Woodland.

5. fucalyptus marginals- Xanthorrhoca gracilis Woodland.

8. Banksia attenvata - Stirlingia (alifofia Oben Low Wooedland.

Drainage lines and flats

7.
8.
9.

10,
I
12,
13.
i4.
15.

Banksia ilicifolia Low Woodland.

Banksia ilicifolia - Allocasuarina fraseriana Lov Woodland.
Fucalyptus calophylia - Agonis flexuosa Forest,
Fucalypius calophylia - E. marginala Dense Low Forest.
Bapksia ilicifolia - Fucalyptus calophyllia Low Forest.
Lucalyptus rédfs - Acacia safrgna Open Woodland.
Melaleuca teretifofia Dense Heath.

Pericalyvmma ellipticum Dense Heath.

Melaleuca rhaphiophyila - M. incana Thicket.

12
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Undecstorey species include Jacksonia furcellata, Acacia semitrolfala,
Boronia dichotoma and Hibbertis vaginaia with very variable percentages of

Pericalymms ellipticum.

Unit & may be described as a variant of Unit 7 in that it is a basically similar
vegetation association with the addition of A//ocasuarina fraseriana. Only one
- area of this type was abserved and much of it had been cleared, leaving remnant

treesof 4. fraserfana in paddocks and on the road verge.

Drainage lines and swampy areas without open water in the eastern sector support a
species-rich vegetation type (Unit 14) which remains constant throughout. Where
patches have been cleared the dominance of species has sometimes changed but
indications of the original vegetation type are still available. Unit 14 generally
occurs as a dense heath of Pericalyvmma ellipticum, Melaleucs incana, M
teretifolia, Astartes fascicularis, Hibbertia stellaris Futaxia virgala and
others (Plate 9). Emergents of Melalevca prefssiana and Fanthorrboes
preissiiare indicators of the type and can be dominant in areas which have been
cleared and are regenerating. A partially cleared patch which appears to represent
this type was found to the west of the main south-eastern swamp. The area contains
very atiractive mature and spreading individuals of Fantborrboea prefssis, M.
preissiana, Banksia [ittoralis and Fucalvptus rudis with a mainly pasture
understorey (Plate 10).

Finally. the immediate surrounds of the major eastern swamp (the only one in the
eastern chain with permanent water) have been classified as AMelalevca
riéaphiophylia - M. incana thicket (Unit 15). Dense stands of these Melaleuca
spp. (plus M. teretifolia) occur in or near shallow water at the swamp edge
(Plates 11 and 12) and give way to colourfully flowering thickets of 4starzea
lfascicularss, [Futaxia virgata, Aotus gracillima, and Oryvlebium
linearifolivm as a second, narrow band around the eastern and southern swamp

boundarics.
FLORA

Because of the ~variety of habitats available within the study area there is
considerable diversity in the flora. 306 plant species were identified (Appendix 2)
and these were mostly representative of Jarrah-Banksia woodland flera and
sandplain wetlands. However, elements of the flora from near-coastal dunes and the

Darling Scarp were alse found,
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Leguminoseae was the family with the largest number of species (37) followed by
Liliaceae (28), Myrtaceae (28), Asteraceae (25), Orchidaceae (19) and Proteaceae (15).
Few genera were particularty well represented but Melaleuca (10), Acacia (9),
Stylidium (10) and Lomandra (8) had the most species. 16 species were found to be
introduced but no account was taken of pasture plants and thistles which were found
abundantly in cleared and semi-cleared areas. 1t is possible that more members of the
Orchidaceae family may be represented in the study area. Thetime available did not
allow orchid leaves to be collected and possibly identified and the coastal sandplains
of the south-west are known to particularly rich in orchid species.

A number of species were observed commonly over the Kemerton site and were not
restricted to particular vegetation associations. Annotations next to names in
Appendix 2 give some indication of the numbers of a species seen. The most common
tree species were fanksia attenuata, Fucalyptus margingta and 8. ilicifolia
Banksia attenuata was found in all areas except low-lying wetlands and was
generally associated with Fucalyvptus marginata. Very common shrub and herb
species included Melalevca rhymoides, Jacksonia furcellaia, DBossizea
erfocarpa, Friostemon Spicala, Xanthorrhoca ZFgracilis, Hibberiia
Aypericoides, K. racemosa , Petrophile linearis, Dampiera [inearis,
Dasypogon bromeliifolius and Phlebocaryva ciliatum. Common sedges were
Lyginia barbala and Hypolaena exsulca.

Of particular interest was a perennial species of Styp/idivm which is uadescribed
{Alan Burbidge, Pers. comm) and which was found at Site 9 in typical Jarrah-Banksia
woodland

A sma Il number of species were found to be an unusual occurrence in the area and
some were considerably outside their recorded range. One plant of Feriicordia
astenswas found in the far north of the survey site and although it was also listed
by Trudgen and Tingay (1984) on the Wagerup to Bunbury natural gas pipeline route,
its main distribution is north of Perth., FVerticordia 7hvghanis was seen in large
numbers in a low lying flat in an area of Unit 14. This plant is very poorly collected
and has only been found previously at Cranbrook and Meckering. Ptilotus
Pspathulats, Oxylobium [snceolatum and Siloxerus pygmacus were alse
found a considerable distance from their recorded distribution area.

Unit 10 contained five species which were only found in that limited area.
Phebalivm aaceps, Oxyiobium lanceolstum, Thomasie pavcifiora, Agoniss

finearifofivmand Dampriera sp. were only observed at Site 28,
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Rare and Restricted Species

One plant which is Gazetted Rare (Patrick and Hopper, 1982) was found in the
Kemerton study site. Pultensca skinnersis known to accur at Collie, Bayvanup and
Bunbury in restricted areas. Large numbers of this plant were observed in the
castern wetland area (generally Unit 7) in patches around the majar apen swamp
near Marriott Road and in low lying areas through to Wellesley Road (Figure ). Its
population size was estimated at over 1000, with one large and quite dense group
occurring immediately north of the swamp. The preferred habitat of the species
appeared to be damp grey sand with moderate humus and it was assaciated with
Marri- Jarrah-Peppermint- Ban£sia ilicifolia Forest (a variant of Unit 7) with a
sometimes dense understorey of bracken. Other common plants in the area were
Hibbertia hypericoides, H vaginataand Scaevols pilosa. Plants were up to

1.3 m in height and many young plants were abserved.

Six species were regarded as being of restricted distribution (Marchant and Keighery
(1979), Barrétt (1981)), two to within a range of 100km and two within 160km.

Acacia semitruflare was found in a number of damper sites but was very scattered
so population estimates were not made. dcacia flagelliformis was less common
but was also observed at more than one site. Carfonema phylidroides and
Boroais dichotoma were restricted to damp sites, the former being found as an
opportunistic herb in cleared sands around some swamps. (onostElis junces and
Lomaandra hermaphropdita were both found throughout the study area in good
numbers. Fillarsia lasiosperma, which occurred mainly in Unit 14 was regarded

as being in need of assessment and monitoring (Marchant and Keighery, 1979},

CONCLUSIONS AND RECOMMENDATIONS

The Kemerton area encompasses three vegetation complexes as described by Heddle &/
a/ (1980) and in doing so includes a number of physical habitats ranging from
coastal limestone dune ridges to ephemeral and permanent wetlands and sand flats.
Because of this habitat range a large number of species accurs in a relatively small

area.

The study area has a number of unusual features and is impressive for its
conservation value as a result of these features. Discussion on elements of the
vegetation follows.
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Fucalvptus decipiens - Hakea prosirata Low Forest.

This vegetation association has not been commonly encountered on the coastal
plain south of Rockingham. Z. decipiens hasa discontinuous range, occurring
in scattered locations on the Swan coastal plain (from Moore R. to Rockingham),
near Mandurah, at Canal Rocks and south of Katanning towards the Stirling
Ranges and south coast (Blackall and Grieve (1980), M. Trudgen and C. Keating
(pers. comm.)). Localized occurrences of this species were also reported by
Blackwell e¢ 2/ (1983) on low undulating fand on the Wagerup to Bunbury
natural gas pipeline extension route. The main dune ridge running parallel to
the coast through the study area supports largely undisturbed patches of Low
Forest containing £ decipiens in a mallee form and with a distinct suite of
associated species. It is suggested that such an area is uncommon and shoutd be
preserved if possible. As the association lies in a transitional zone between the
Bassendean and Karrakatta vegetation complexes which are both very poorly
represented in reserves it is unlikely that an example of the type has been
protected elsewhere. It is also recommended that fire be excluded from the dune

ridge areas. Due to the exposed nature of such sites a fire could cause irrepairable
damage bv gromoting wind erosion and weed invasion.

Bassendean Complex ~ Central and South.

Over 50% of the Kemerton study area falls into the Bassendean vegetation complex
range. This complex includes Jarrah-Banksia woodlands and AMefalfevca
wetlands and is-found in a broken band from Gnangara (just north of Perth) to
just south of Bunbury. Despite the distance covered by the type there is a severe
lack of conserved areas. Most of the Bassendean Complex has been ciaimed for
agricultural or urban purposes and only very small areas are securely retained
for conservation purposes. Some wetlands are protected as Nature Reserves but
very little of the Jarrab-Banksia woodland remains undisturbed. The area of land
to the east of the Lucalpptus decipiens ridge is included in the Bassendean
complex and almost undisturbed bush areas remain in the southern and northern
parts of the study site. These have a high conservation value.

Eastern wetland chain and Pultenaca skianers

The south-eastern swamplands, particularly, contain a diverse and attractive
range of flowering plants and trees. A number of species (particularly in the
Papilionaceae family) were only found in that area and a large number of orchids
were alse recorded. The Dense Heath communities stand out for their species
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richness and for the occurrence of very large and attractive individuals of
Melsleuca preissianaand Xanthorrhoea prefssisscattered throughout.

The Gazetted Rare species, Pultenaseca skinaeri , found at Kemerton graws
around the main swamp as does Boropia dicholoma and Acacra
Hlagelliformis (both geographically restricteed).

Condition of vegetation.

Although a high percentage {possibly around 65%) of land at Kemerton has been
disturbed sither by clearing or as a result of grazing, the remaining natural
vegetation is remarkably intact. Weed invasion and damage or evidence of
introduced animals is minimal in the forest and woodland areas although some
wetland areas have suffered from introduced plants such as Typha oriealalss.
Any burning of remaining natural bush or partially cleared areas is certain to
aid in the introduction of exatic grasses and herbs from adjacent pasturelands.

Size of tree species.

One noticeable feature in a number of vegetation types in the study area is the
large size of some individuals of tree species. Of particular interest was the size of
a number of trees of Fucalyptus margz):mm (Jarrah). As this species does not
often attain a mature size due to logging or dieback disease the occurrence of
large trees deserves comment. One individual near the central dune ridge was
estimated to he over 30m high and was measured at breast height to 56 m in
circumference (diameter of approximately 1.78 m) (Plate 13). This compares with
trees referred to as "King Jarrah" south of Bunbury. Other trees of similar

dimensions were observed.

There were also a aumber of areas suppoarting very large and attractive trees of
Melaleuca prefssigsna in low lying areas. There trees are thought o be
representative of very old climax wetlands and as such, as well as for their great
visual appeal should be retained. Such trees are often associated with low and
relatively sparse understorey (some which have been grazed) and provide
excellent sites for passive recreation such as walking and picnicking (Plates 14
and 15).
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LAND USEAGE AND CONSERVATION VALUES

Proposed establishment of softwood plantataions over much of the Kemerton area
{Anon, 1985) disregards the high conservation value of many of the present
ecosystems. As stated previocusly, the protection of areas of Bassendean Complex
vegetation is minimal and urban and 'hobby-farm’ development will further erode
natural bush areas of this type. The condition of the vegetation in these units at
Kemerton is good and although logging of fucalyptus marginata hasoccurred in
many areas the remaining woodland is worthy of preservation.

Areas of the Yoongariliup Complex are conserved in the Yalgorup National Park and
McLarty and Clifton Forest Management Priority Areas but there is a recognised need
to further protect the diminishing ‘Tuartbelt’ resource (Trudgen, 1985). Little of the
understorey of the areas in the Yoongarillup Complex (Unit 1} remains but the open

forest provides pleasant passive recreational amenity.

A number of other sites in the study area are of interest for walk trails and scientific
study and these include wetland and drainage lines and the western and central
ridges from which very attractive vistas of the nearby Scarp can be had (Plate 16).
The provision of barbegue facilities in the central ridge, however, i5 not
recommended due to the sometimes dense unergrowth and inherent fire risk.

The marginally economic production of pinewood on poor quality soils as an
alternative to conservation of an attractive recreational and education resource is not
seen as appropriate, except in areas which have been totally cleared or badly

degraded.
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VEGETATION UXIT DESCRIPTIONS

| Fucalypius gomphoceplals - Agonis Hierisss ¥oodland.

Wodleend oover Low Forest & over Dweef Sorub O

SITENOS. 3128
Althemgk Fueslfvens gomaloceplais it only found ag up 1o 10% cover in s
uniit 1t i3 the madn indicator species. The ncourrence of dgonis Hervess on the
dune ridge iz also the baziz for the association, Ssakeis grandin 5 srismusls
and Fucslfyoius marginsisare also found in s type. Althiouss wost of this ares
iaz teen parldand cleared and graz

fhbeopriis Grpericofdsr, Comesiliss aoufsars
Fanthorrioes & gracilis. Fhyilssiins calrofons. and  Srospiess

palvmarnhs Hihberiis cusnefformis wasieen in the Jamper farte

This veoetation type does niot extend ofito the esstern fece of the westarn ridge on the

study gite but ooclasional trees of both Tuart and more »:on:mmnl';.-' Agopis can be

287
sofl Type - Wariable grevy o trown Svellow desp saaids wers abierved

. FucalFptus Jecipiens - Hekea prosirara Low Farest,

Low Forest & over Low Serul & aver Low Sorul B ower Lo Heath €

el

i

CITV RN 4 4T
DAL Mo, w e, k.

Thiz vegetalion agzociation has fucal/rprus Feciprens as te najor delineator tres

rpecies. Trees are in a semi-mailee form to 1 oo osed betwesn 10-30% oover, Agonis
Fleryoss 12 included with admixtures of Ssalels sitsnusts. F grapdis snd
Arscds cockisarss thickets in some aress. Understorey speciss include Falss
frarirats. facksonis  furcellsts. Thomasis foliocs aad Fhyilanihus

c&f wofngsand Melslencs sosbrs.

An unuzusl cccurrence of Fréfocus Sepaidadsis trell out of itz range ) was found on
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consideratly. Occamsional olumps of £ csfoplifia sre seen in thiz type bW 0o
abvious pattern of oCCurreEnce emerged.

Soil Type - Deep grev/white sand on stabilized duns slopes.

5. Fucalfpptuy margingis - Tapthorrkoea gracilis woodland.

Woodisnd - Low Woodlsnd & over Open Low Woodisnd B over Low Hesth D
SITEX0NS. 1,2.5. 8.
This unit cosaprises of & verisble Foodland to Low Woodtend & of Sucs/Feiws

srarginsrs with common o occssional £ calopliis {usnally in wery soatiered

clumeoe if comfnon ), with a second layer of Esglods siisnpais F gramily snd
occ.asienai rrlometngr sordfeniale. The latter three species vary corisiderably in

height and can be included in Low Woodtend A or B, The Low Heath D stratu has

varving percenteges (20-60%) of Jenriorsrfoes fgraciily wiln consequently
varving; percemaﬁfes of Melfsleucs rhvmeddern Fibdberiia racegors X

This vegetation unit ususlly ccours on lower slopes than Tvpe 4 and is often found
mixed with Tvees 4 gor 6. The percentege of Ysarborrkogs geaellis  wverles
sowisiderably due to fire histoey {fire encoursges dotinence, st 1east temparerily)
overstorey snd possibly moisturs availability.

This unit appears o ocour madnly on the lower stopes of low stabilized dunss in ihe

Varrakatts Camplex and the western edge of the Bassendesn Complex,
Soil Twpe - Grey - grev/wiite send.
 Bapkrie gttenuais - Stirtigeisglpen Lov Yoodland.

Open Low Woodiand & over Hesth B - Low Heath C over Dwarf Serub D
SITE HOS. 3, 14

A generally sparse over storey of Baskeis srisnuste with occasional trees af
LSurslvaras az»srr_g’z’rz::‘rfﬁ- snd Furesise Mloribunds separates this vegetation 1vpe.
The main indicator species s Srirfing s fsriretfz which occurs a8 up 10 40% of the

understorey cover snd i sccompanied by Jefyiriy Havescens. Jefiptersm

coruls, dnigoraniiios manglestl. falecrasis cyanes and particularly
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Aliorasuarisas Bumiirs. The lanter species doss 0ot always goour in this type but iz
always ar indicstor of the 1vpe.

Specias which require well drained soifs appesr to be inciuded in this vegetstion
associstinn which is often found fiear the bottom of gentie dune slopes and which {&
sometimas found wived with Type 5.

Soil Type - Grev/white sand.

7. Banksig ificifofrs Low Woodland.

Low Woodland & over Dwarl Sorub C over Dasel Scoruab D
SITE HOS, 19, 22, 24,

This iz & very variable (vpe which changes es o consequence of the svailability of

moisture.  Drier sites include Fues/vosus marginsls 88 o first stratum with
Saghala ficsirofisand B srieninsis pelow, Demper sheg include pockets of dense

Funses verfity and occssional Asfslfeucs grefssians with sn understorey of
Faarhorrioss presieif. Ghe site representing the type includes Agcnss
Flexuass but this is seen 10 Pade oun a5 the unit becomes further from the swanpy
Understorey spedies  include Jackrcsfs Qurcefisis Hibberits Vaglusis

Soronia Gichotoms &cacis semitrulists and very variable percentages of

Fericalvmoms sfirpiicu.
204l Tvpe - Deep grev sand.
8. Fanisia iticifolia ~ dflecaswaring frayeriana Low ¥oodland.

Woadiand pver Low Woodland & over Dwse! Sorub I

SITE 54

Thiz vagelation unit was sestl &3 190 remnants within oeared paddocks and on aroad
varge sres. 1t i the only unit contadning 4 Socssparins frassrians bt has &
close affinity with Tvpe 7. There is & first stratuw of Swesd rpias margingls over
Low Woodlend & of Ssmbsis (ficilolia, dllocasnsring frassrisnasnd Fanksia
arrEpuaTs. AT with Type 7, low Iving sreas within the iype contain AW6GI65 FESUI8
thickets,

Soil Type - Desgp grey zand.
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9. FucalFptus caloph Fila - dgonis forest

Woodiatid aver Low Farest A over Dwarf Sorab C over Dwarf Serub D,
SITE N0, 8

:b-

singie ares of this unlt eccurs s & band in damper soil around the SCUhErnmost
swamp in the centrad wetlend chain, This iype has affinities with Site 27 but does niot
conteinn Sasksis Hicifolia, Fucalvoius cslophrils occurs in the first stratum
ared s found over Low Torest of deoonls fevuers Sasksis &r1e538:8 and
coccanional & grandie

Understorey  species include Felargosivm  capdisivm and F littorsals.

Hibbertis Avperiooides. doacis pulciielisond Logsanls serg Vi Foies
Seil Tvoe - Dagnp grey sand
10, Pucalrprus valophFite - F. margingie Dense Low Forest.

Derse Low Forest 4 over Low Sorub 4 over Open Dwar! Scrub D
SITE NO. 25
This unusus! sssociation {for the Kemerton ares) sppears 10 have odsurred 83 s result

of & hot wilsfite some 10 - 15 vears ago. An even- sced denes stand of Jarrsh and

4 .

Marri over bracken (Srerfdfumg eruidinyet or aver s distinet set of understorey
-

species has grown af the boundary of a swampy area.  Undersiorey species ware
A

principslly Fhebalinm amcses. Oyviching lsirceo darug. Sphserolobiva

T R AN,

ciftors and doctie Nusarifoffug, none of which
ware sean & an v other f12 in the sdv srea,

The ares coversd by this type wae not well established dus to lack of time and the

derisity of the vegetation .

Soil type - Light 1o dark grey, demf sawnd.

11, Fepksia iticifotis - Fucalrprus caloph ylia l.ovw Forest.

Lnw Farest A over Denise Heath B - Low Scrub B over Dwerf Sorub C
SITE NOS. 17,18, 727

(eerstorey fpecies in this amsooistion weey in proportion bt neually inciude

o

Sepmilsis [orfoiia Fuesivowns oslopd rudie and Melsfeucs

=
-
r-
g
-

preissians A variable density of understorey from Dence Heath B 1o Law sorub B

jh
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.fh

aooirs and feanwes 45fsrTeEs FRSCLOWIarE. facksonls FUFcedlars. SUQics

an

Dwar? Scrub species gre FLEIFITED

FEHOITES. 4 0&CLE SELIIPNIGIA NG Bauiss J U ces,

Atea which heve teen previowsly sefi-cleared or "E"}iliﬁh are adjacent 10 more apern
patches such as firebresks contsin & higher percentage of shrub species. Dense
serul of Asfaries fascionfaris, Ferifcalymmse elliplfcns and Burictis
soadrs was abserved in one such sres which wes also asgocisted with s drop in

height from the surroyiding vegetatiog,

Soil Type - Gray o dark grey peaty sand, The amount of ks in the soll varies with

115 proximity 10 Swanps.
12. Fucslrpivs rudis - dcacig saligna lpen YVoodland/Thicket.

Open Low Wondland 4 over Thicker,
SITENG. 7, 10, 227

Thiz {8 a very variabie unit dus 1o the part-clesring which hss occurred in the
central wetland chein. Bands of vegetstion surrounding the often deepensd swampe
i 1he prazhern areas of the cantral and westers wetland chaing include Fooas morur
rindie and Melafencs prefosians as the dominant tree species with occesional
RAnlsis Lvarslis | Fucslyorns calfoph iis and Melalencs riapifonk vils.

A second stramim of & dense stand of 4osols salizas and/or 4080IE SITENFR CAN

nocnr and this only sllows a herbfield of Friflerria copo 10 8U0vive 82 Undersiorey.

Where 4. refigss does not oocur understorey specied include Joves fUHS8HS.

= rs a3
Aosols puloheils Adensnihos melsnsri. Melslenes 1tersliifoi/fs snd dous
Fesorilim s,

Sodl Type - Grev peaty sand.

13. Helaleucs tereriynfis Bensge Heath

Heaily B aver Open Herbs,

This sasociation ocours in seasonally inundated swamp flats in the central wetland

Ty

chadri. The dominant Mesatevos teretiiodis iz often covered with Jessrils

recemorg. Uocasional emergants of Melalsvos prefssiansg . rivaolionl vils
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and  Seskois Haersiic ooour, Gther apeciss inclade SYWOGfm (D80elE.

Thiz sssociatinn has sipilsritiss to Tvps 14 bt is much less diverse snd probably

welter in winter.

Sail Typs - Dork grev sandy pext. When deyv this soil can be sasily broken up but it

forias s moderate 1o heavy mud when wet.
14, Pepicalymma eliiptfoum Dense Heath,

Dpen Low Woodland A over Denss He
SITE HOE. 20, 83

th B over Upen Herbs.

C{l

Emergents of
Faprhorrioss grefarii snd Melsiewes préeianissns ccur in this vegetation
tvpe which iz domineted by Fesicalrams eliipuiona. The association i@ apRcies

rich and includes Melafewrs (rosns 4As5tar16s FRccfoufsrss. Melaleuos

tereniivits, Caloriamuans larerslis. Fuokilopsis lnearss Hihbherits
FMeflaris  and Lepfdosperms SLSUSISING. Herbaceous species include
Dagofers lneseis Fegisrchios sfrctdfes, Willsesis  lasiocperfes g
SHLERSNES BFELAEEFNS

These areas way be spasonslly inundsted but support & dere and varied vegetation.

Many areas of thiz type within the siudy ares have been cleared and dominad
species have regenerated in paddocks snd slong rosdverges. The esstern wetlsnd
urit differs from that of the central gwadap chain in that it includes Ffm'a:-aﬂmm&
elfipricng snd Melalenrg frosns,

Soil Tyoe - Light 10 dark srev peaty saad. The oolour and humag content of the soils
1 the uni? vary with the sgount of weter trepped in the area. Weller sress are

darser atid richer than thoes which have beett draitied ar clesred.
15. Mefaleucs roephiophviia - M. (ncase Thicket

£

Thiz is a swamp fringing vegetation tvpe which oecurs it the esstern wetland chadn.

A dense band of Melslsves roo. noours st the weters adge. Open mud flats between
cnmes of AelE/EUCS  SUPTOrt  JUmoNS furogfus, Doiuls corssopfiodis snd
[Tiftarnis can

FRLE o



APPENDIZ 2

KEY

* indicates anint Udhiij species

+ indicates & SDE jes cotizcted
Fressnt survey

R indicates rarely seer

1 indicates gcocasiona

L indicates acally comimon

L ingicates common

YO Indicates wery common

PTERIDOPHYT A (Terns)

Dennsiaediaceae
Pieridium aquitinium

aHGIOSPERMAL

l.;

Zamiaceae

Podocarpaceae
Podocaraus drovygnians
Typhaceas

¥T4

Juncaginacesge

-
:H

‘.E_J

tachin catcitraps

Poaceap

Amphipegon amphipogonsides

*Eriza makims
*0omingr
*Pentaschistis airoides
Foa dummondii

Stipa motlis
+Teirarrhena laeyi
Mgdpia s

- KEMERTON VEGETATION LIST

gm0 byt not in the

3

3
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=T =
)y 03

)

[

[
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Cuperaceae

Baumea articulata

B. junces

Lepidospermes angustatum
L. gladiaturn

L. iongitudingle

L. sp.

ochoenus nanus

S rodwayanus
Schoenus soo

Tetraria octandra

Bestionaceae

Hupolaeha exeulcs

Leptocarpus royced

L. atariosus

Loxocarys aspera
+L. cinerea

L. fasciculatus

L. flaxuosa

Luginis barbata

Juncarceae

Aduncus articulatus
=1 bt onius _
J. 7 holoschaenus
Jopalhidus

A polyanthemus

Commeiinacesae
Cartanema phylidroides
Liliaceae

Agrastocriniumn scabrum
Arthropedium capillipes
Burchardia umbellats
Caesis narvifiara
Calectasis cyanes
Charnaescilla corymbnss

r—
b

| % T 2w T v B e s B |
[gp] i
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Dasypogaon bromeliifolius
Dianells revoluta

+Johnsonie acaulis
Laxmannia squarross
Lamandra hermaphrodita
L. integra :

. micrantha

. higricans

. odora

. Serices

. aanderi

. sugveloens

Sawerbges laxiflora

Thysanetus anceps

T. arensria

T. dichatomous

T. muitiflorus

T. patersanii

1. tenellus

Trichoryne elatior

fanthorrhoea gracilis

X.opreiesii

e

Haemodoracese

Anigazanthes mangiesii
Conostylis aculeata
C. junces

+(. seligera
Haemodarum laxum
Phiebocarya ciliats

iridaceae
Patersarda accidentalis
grchidaceae

Caladenia flaves

C latifalia

C. aff. langicauda

C. margineta

C. pectinata
*Diuris longifelia

Drekea elastica

39

A

YC

H

<_ <L
o0

DA LD A



+Eiythranthera brunonis
E. emarginata
Ericchilus dilatatus
Luperanthus nigricans
L. serratus
Microtis unifolia
*Mansdenia bracteats
Ptercstylis recur/a
Thelymitra erinita
T, fuscalutes var. fuscalutea
T. nuds

Cazsuyarinaceae

atlacasuaring humihs
&, fraseriana

Proteaceae

Adenanthos chavetus
A, meizsnar

Banksia atienuats

f. grandis

B. ilicifolia

B, littaralis
Canosoermum cofdtaturm
Hakea prostrata
M.ovaria

Persoonia langifolis

P. saccate

Petrophiie linestis
Stirlingie tetifalis
Syhathaes

Kylomeium accidentaie

Santataceae

Charetrum glomeraturn
Leptaraeria cunningharmnii

Loranthaceae

Nuytsig floribunds

OO A O M A A A A

Q

<_ T
3
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DO
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Amaranthaceae
FPtiteius ?apathulata
Portulacaceae
Calandrinie catuptrats
Caryophyliaceae
Stlene galiics
Ranunculaceae
Clematis pubescens
Lauraceae

Casgytha racemass
Cezsyths sp

Brassicaceae

*Heliophita pusiltia
Stenopetalum robustum

Droseraceae
Orosera glanduligers
©omacranths

tu. menziesii

[ neasii ssp. heasil
. pailida

U, stolenifera

+

Crassulaceas
Crassyls colorats
Pittosporacease

Billardiera varifalis

™

]

I

a
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Mimosaceae

A

A extenss
&. flagellifarmis
A huegelii

A, puichelia

A, sgligna

A, semitruliata
A zlencoiiers

A, wildenawiana

Papilionaceae

Actus gracillima
A, procumbens
Bossiaea ericcarps
Burtonia conferta
B scalra
+Chorizema diversifolium
Daviesis divericats
U incrasests
Dillwynia dittwynioides
Eutawig virgata
Euchilopsis Hinearis
Gomphlopium pelymargha
G. tamentasum
Hardenkeargia comptoniana
+Haves chorizemifolia
H. pungens
H. irizperms
featirapis cuneifolia
Jacksania furcetiata
Jd. sternbergiana
Kennedia caccinea
K. prostrata
(1. capitatum
O Tsncealatum
0. Tinearifolium
G reticulatum
Pultenaea skinnei
Sphaeralabium vimineum

LG
VO
g
U
YO
LC
LC
0
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Geraniaceae
Erodium spp.
*Gergnium molie
*Palargontum capitatum
Pelargonium Httarale
Rutaceae
Beronia dichotoms
Eriostemon spicats
Phetalium anceps

Tremandracesae

Platythecs galicides
Tatrathecs aff. hirsuts

Polygaelaceae

Coresperma calumeqs
C. virgatum

Euphorbiaceae

Monotexis occidentale
Phullanthue calycinus

stackhoustaceae
Stackhousisa huegelii
aterculiaceae

Tharmazia folicss
T pauciflora

Diffeniaceas

Hibbertiia cuneifarmis
 hynericaides

. FACeImoss
cstellars

. subvaginste
vaginata

T T T T =T
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giaceae

yhanthus calycinus

Thymelaceae

FI

imelea rosea

Myriaceae

Agonis flexuosa
A linearifoiia
Astertes fasciocularis

g
C
C

E

E
E
E

Hupacaiumme angustirelis

+H
K
M

M.
1 lalerita

M.

F
Y
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aeckes campharcamae
alothamnus laterslis
alutriv flavescens
ucatyptus celophulla
Cdecipiens

. gemphacephals

. matginats

. rudis

Crobustum

unzaa vestita
elaleyca aceragss
incansg

Cpaucifiora

. Direissiang

. rhaphiophylla
. acabra

1 teretifalis

. thymaides

vimines

ericalymma ellipticum
erticardia Thugheni

. hitens

loragaceae

Gligchracaryon aureum
Gonacarpus cardiger
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Apiacege

Flatyzace compresssa
Trachymene piloss
senthoszia pusilla
Hohuegelil

tpacridacese
dstroloma ciliatum

A 7drurmmondtl
A, patlidum

Corostephium pendulum

C.oorefasti

Leucopogon australis
L, Yearingius

.. conostephoides

L. pelymorpha

L. prepinguus

Lysinema ciliatum

Loganiacese
Logania serpyliifolis
Manyanthaceae
Yillareia alhiflors
Yo lgsigsperma
Yowviaiifolis
Lamiacesae

Hemiandrs pungens

Scrophulariaceae

*Perantuce!lia tatifalia

¥ oyigcnss

Orobanchaceae

(rabanche aystralisna
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Rubiacease

+(percularia vapiciflora
+{1. hispiduie

Campanulaceae
Wahlenbergia graciients

[gbeliaceae

lsatoma hypocraterifortnis

Labelia tenuior
Goeoedeniaceae

Dampiers lnears
Dampiers aff. jinearts
D. triguns
Lachenaultia bilaba
Seaevala holoserices
S pitoss

Stylidiaceae

Levenhaokia stinitats
Stulidium branonianurm
calcaratum
Carnosum
Cdiwaricatum
Cdivergifelium

- Juncaurm
Cpiliferuin
_refens

. schaeneides

L oap. (undescrined)

¢ n

[}

]

[P

[y

B3]

f

Asteraceae

Aateridea pulveruients
+Erachycame beliidioides

8. theridifclie

B. pusiila

Cotula coronopifalis

Craspedis uniflars
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Gnaphaliur sphasricum
Relichrysurm cordetumm
Helipterum cotdla

+H. flartbundum
Lagenifera huegelil
Millotis tenuifolis
Mlesrie axillars
Pedplepis graciiis
Podotheca angustifalis
P chrysantha
P. gnaphaloides

*Preydographalivm futea-albam

(uinettis vl
Cier'secm hizpiduly
S jautus .
Lﬂmvw!:; nYQIMaeL:s
Trichacling snathuista
*Urzsinig anthemoides
“Wellereaphyton des

loata
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FIGURE 4. VEGETATION UNITS
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Eucalyptus gomphocephala - Agonis flexvosa Woodland.
Fuealvptus decipiens- Hakea prostrata Low Forest.
Fucalyptus marginala- Agonis flexuosa Low Forest.
Fucalyptus marginala Waodland.

Fucalyptus marginala- Xanth orrhoea gracilis Woodland.
Banksia altenuata - Stirlingia latifolia Open Low Woodland.
Banksia ilicifolia Low Woodland.

Banksiz ilicifolia - Allocasvarina Fraseriana Low Woodland.

Fucalyptus calophylla - Agonis flexnosa Forest.

. Fucalyptus calophylla - £. marginala Dense Low Farest.
| Banksia ilicifolia - Eucalyptus calophylla Low Forest.
 Fucalyptus rudis - Acacia saligna Open Woodland.

_ Melaleuca teretifofia Dense Heath.

 Pericalymma ellipticun Dense Heath.

" Melaleuca rhaphioptyila - M. incana Thicket.
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