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Abstract

Tyler, J. P. Vegetation surveys near Lake Macl-eod. Kingia 1(1): 49-74 (1987). The vesetation adjacent to
Lake Macleod was assessed and documented from 1980-1984. A total of 269 flora species were collected from
the area and are currently housed in the Dampier Salt Research Laboratory at Dampier.

The dynamics ofthe vegetation werd assessed using permanent quadrats in four vegetatively distinct areas.
For convenience of study, the vegetation was classified in three categories, namely herbs. shrubs less than 1
metre high, and shrubs greater than 1 metre high. The herbs exhibited a distinct annual pattem, with peak
numbers of individuals and species occurring in early spring. The number of small shrub species fluctuated
with rainfall regardless ofthe season. Large shrubs exhibited very slow growth rates and few recruitments or

The impact of grazing animals was assessed using exclosed and unexclosed areas. No significant grazing
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Introduction

Lake Macleod is a 2000 km2 natural coastal salina some 40 km north of Carnarvon.
It is separated from the Indian Ocean to the south by a thirty metre high ridge of white
sand dunes called the Bejaling Dunes. These are around 2 km wide. To the west of Lake
Macleod lies the Quobba Ridge, a barrier separating Lake Macleod from the Indian
Ocean. The red sand dunes ofthe Quobba Ridge run parallel to the coast and merge with
the Bejaling Dunes. The dunes of the Quobba Ridge overlie limestone which is fre-
quently exposed as rocky outcrops.

Lake Macleod is in an arid region with an average rainfall of around 200 millimetres
per year. It occurs in the major soil zone called desert-steppe, These soils show no
characteristic profile due to an absence of leaching and high wind action, and are red to
reddish-brown in colour (Prescott 1952). The scrub with associated saltbush, typical of
these soils, is in evidence near Lake Macl,eod.

There are few published accounts on the vegetation near Lake Macleod and the area
has not been extensively surveyed. This study concerns itselfwith the vegetation ofthe
Quobba Ridge and the Bejaling Dunes. Both ofthese areas lie within the Quobba Station
pastoral Iease and are used as grazing land for sheep. The area also contains feral goats,
rabbits and kangaroos.

The purpose of the study is to document the vegetation and floristics, and to assess
the impact of grazing animals.
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Materials and Methoils

1. Vegetation classification

The vegetation was classified into three categories for convenience of study.

These were as follows:

(a) Shrubs greater than one metre high

These were well established shrubs and trees.

(b) Shrubs less than one metre high

These were distinctly woody plants less than one metre high. This category in-
cluded a number ofspecies such as Stemodia gtossa, Solanum lasiophyllum and
Acanthocarpus prerssri which even when well established did not reach one
metre in height. It also included woody annuals such as Pfr'Jolus and Olearia
and the seedlings of all the larger shrubs.

(c) Herbs

This category included all annual species with soft non woody stems and all the
grasses.

2. Permanent Quadrats
Three permanent quadrats were established in visually-assessed distinctive veg-

etation zones on the Quobba Ridge. A fourth was established in the Bejaling Dunes (Fig-
ure 1). The 20 m x 20 m permanent quadrats were pegged in July 1980 using surveyors
pegs and marking tape.

Quadrat 1 Environs

Quadrat 1 was located on the Quobba Ridge, adjacent to the old salt haulage road pre-
viously used by Dampier Salt (Operations) Pty Ltd. This road was no longer in use and
the area was remote from salt field activities. The quadrat was situated in an area of
dense Acacia scrub. There were no sheep in the area due to a lack of drinking water,
although goats and kangaroos had been sighted. The red sandy soils had a pH around
6.9.

Quadrat 2 Environs

Quadrat 2 was located in the Bejaling Dunes. The vegetation was mainly salt bush
(Atriplex and Rhagodia spp.) interspersed with Acacia spp., Barksia ashbyi and
Thryptomene baeckeacea. The white sandy soils were alkaline with a mean pH of 8.0.
Sheep, feral goats and rabbits were present in the Bejaling Dunes.

Quadrat 3 Environs

Quadrat 3 was situated on the Quobba Ridge, north of the present salt haulage road
from the Lake Macleod mine site to Cape Cuvier. Like quadrat 1, some twenty kilo-
metres to the north, it had neutral soils of pH 7.0. The vegetation was open Acacja scrub
and Triodia grassland. A bore about a kilometre from the quadrat provided water for
sheep and feral goats, which were plentiful in the area.
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Figlrp i .  Local i ly  map showing srudy areas.
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Quadrat 4 Environs

Quadrat 4 was situated Iess than fiffu rnetres from quadrat 3, but on the southern side
of the salt haulage road. A fire in 1979 only burnt the area south of the haul road. The
soil and vegetation tlpe were similar to those of quadrat 3, but with far fewer shrubs. A
number ofplant species common on the north side ofthe road in a good season, had not
been sighted in the previously burnt area. These included Thysanotus speckii,
Dichopogon sp. and Dianella rcvoluta.

The following information was recorded once monthly for 26 months.

(a) The area covered by shrubs greater than one metre in height was mapped onto
graph paper. The positioning of the shrubs and their sizes were obtained by
pacing. The maps illustrate recruitment and death of shrubs.

(b) A Iist of all shrubs species less than one metre high in the quadrat was compiled.

(c) All herb species present in the quadrat were listed.

3. Exclosure Experiments

One chicken wire exclosure 3 m x 3 m x 1 m was established in each survey area adjac-
ent to the 20 rn x 20 m permanent quadrat. Unexclosed control quadrats were pegged ad-
jacent to the exclosures. A once monthly survey of all quadrats was undertaken. The
area covered by shrubs greater than one metre high was mapped. Shrub species less than
one metre high and herb species were listed and quantified.

4. Flora List

A list of alt flowering plants present on the Quobba Ridge and the Bejaling Dunes was
compiled over four years from 1980 to 1984. Plants were mainly collected on the
monthly quadrat survey, but extra surveys were undertaken following any period of
heavy rain. Occasional specimens were collected on daily journeys to and from the salt
field. A habit photograph of most species was taken and pressed specimens of each
species are housed in the company herbarium. Specimens were identified using pub-
lished keys, with doubtful identifications being verified at the Western Australian Her
barium (PERTH). All plant species are listed in Appendix 1. Nomenclature follows
Green (1985).

Table 3. Presence of shrubs greater than 1 m high over the whole study period (1980-1982) and
similarity of the four permanent quadrats based on spccies presence.

Quadral

Chenopodiaceae
Atfiplex aff. cfuerea
Rhagodia baccata

Goodeniaceae
Scaeyola crassr?o1ia
Scaerola spr)rescens
Scaevola tamentosa

Mimosaceae
Acacia coriacea
Acacia ligulata
Acacia sclerosperma
Acacia tetngonophylla

Myrlaceae
Th I yp to ne n e bae c k eace a

+ +
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Table 3 (continued). Presence of shrubs greater than I m high over the whole study period (1980-
1982) and similarity of the four permanent quadrats based on species presence.

Quadrat
2 3 4

Proteaceae
Barlrsia as,hbyi
Grevillea wickhamii

Santalaceae
Exocarpos aphJ'llus
SaRtalum Ianceolatum

Sapindaceae
Dodonaea amblyophylla
Hete rodencl ru n o le a efo I iu m

Solanaceae
Solanum orbiculaLum

Surianaceae
Stylob a siu m sp atb ul atu m

Tiliaceae
Corchotus walcottii

Thymelaeaceae
Pimelea microcephala + -l-

Total  Number Per Quadmt:  8 13 10 1

All species with the exception of filragodra baccaaa and Scaevola t'omentosa in Quadrat 2 were present in
the quadrats for the whole of the study period.

s imi ta r i r )  :nde j \  NuTh" ' i l  to lTo" ,  * ,  ^  ,oo
total number rn l luLh

The maximum possible similarity between two samples is 100%
Quadrat l/Quadrat 2 : 38.1% Quadrat 2/Quadrat 3 : 52.2%
Quadrat t/Quadrat 3 : 44.4% Quadrat 2/Quadrat 4 : 14.396
Quadrat. l/Quadrat 4 22.2% Quadrat 3/Quadrat 4 : 18.2%

Table 4. Presence of shrubs less than I m high over the whole study period ( 1980-1982) and similarity
of thc four permanent quadrats based on species presence.

Quadrat

Ptilotus obovatus
Ptilotus villosiflorus
Pti lotu'  'p. |  {J.P.T. l3j1 Drmpipr/
P t i | . u .  + .  { J .P .T .  t 31  Damb ie r )

Olearia inbricata

Boraginaceae
Halgania preissiana

Caesalpiniaceae
Cassia oligophylla

Chenopodiaceae
Chenopadium desertoruD - +
Einadia nutans
Enchylaena tonentosa C8m C9m C12m
Maircana tomentasa
Rhagoclia baccata T + + r.
Salsola kali
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Table 4 (cortinued). Presence of shrubs less than 1 m high over the whole study period (f980-1982)
and similarity of the four permanent quadrats based on species preseuce.

Quadrat I
I

Dasypogonaceae
Ac anthoc a rpus P reissii

Euphorbiaceae
Euphorbia atoto

Goodeniaceae
Dampiera incana
Scaevola crassifolia
Scaevola restiacea
Scaevola spinescens
Scaevola tomentosa
Scaevola sp. (J.P.T. 235 Dampier)

Loranthaceae
Amyema sp. (J.P.T. 157 Dampier)

Malvaceae
Abutilon geranioides
Hibiscus drummondii

Mimosaceae
Acacia coriacea
Acac;a ];gulata
Acac;a tetngonophylla

Myrtaceae
Thrlpto mene baeckeace a

Phormiaceae
Dianella revoluta

Proteaceae
Grcvillea wickhamii
Hakea stenophylla

Santalaceae
Exocarpos aphyllus
Santalum lanceolatum

Sapindaceae
D;plopeltis eriocarya
Dodonaea amblyophylla
Heterodendtum o le aefo liu m

Scrophulariaceae
Stemodia grossa

Solanaceae
Solanum lasiophyllum
Solanum orbiculatum

Surianaceae
Stylobasium spathu latu m

Thyrnelaeaceae
Pimelea microcephala

Tiliaceae
C o rcho rus elachocarpus
Corchorus walcottii

Total Number per Quadrat

C13m C+

+

+ + +

+
+ +

C9m C9m
C6m +

+

+ +
C C

22 2119
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Species designated C were present in the quadrat continuously since the beginning of the study.

Species designated Cxm were present continuously for the final x months of the study.

Similariry inder NYTb"t i l  tolTol ' ,  * z * too
to ta l  numDer  rn  bo lh

The msrimum possible similari ty berween lwo samples is 100o,
Quadrar l /Quadrar 2 - 55.8oo 

'  
Qusdrar 2/Quadr;t  3 56.5%

Quadrat 1/Quadrat 3 : 53.7% Quadrat 2/Quadrat.4 - 48.9%
Quadrat l/Quadrat 4 - 50.0% Quadrat 3/Quadrat 4 : 69.8%

Table 5. Presence of herbs over the whole stirdy period (f980-f982) ard similarity of the four
perhanent quadrats based on species presence.

Quadrat

Disphyma crassifolium

Anthedcaceae
Dichopogon sp. (J.P.T. 98 Dampier)

Apiaceae
Trachymene pilosa

An gi a nthu s cunningh a m ii
B rac hycome iberidi folia
Brac hycome I atisqu ame a
Calocephalus btownii
Gnephosis gynotricha
He lipterum hu mboldtianu m
Po dotheca an gust;foli a
Senecio lautus
Sonchus oleraceus
Waitzia acuminata

Boraginaceae
H eliotrop iu m p anicu Latum

Brassicaceae
Sr'symbnum riro

Campanulaceae
Wahlenbergia gracilis

Chenopodiaceae
D ysp hania fl antagine lla

Euphorbiaceae
Euphorbia drummondii

Gentianaceae
Centaurium tenuiflorum

Geraniaceae
Erodium cygnorum

Goodeniaceae
Goodenia be@idiana

Lauraceae
Cassytha aurca

Lobeliacea€
Lobdia heterophylla

+
+ +

+ +

+ +
+ +

+
+
+
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Table 5 (continued), Presence of herbs over the vrhole study period (1980-1982) and similsrity of the
four permanent qiradrats based on species presence.

Quadrat

Papilionaceae
Glycine clandestina
Glycine tabacina
Indigofera georyei
Lotus australis
Swainsona kingii

Poaceae
Aristida contorta
Cenchrus ciliaris
E ragrostis austral asica

Erugrostis japonica
Eulalia fulva
Sorghum plumosum
Triodia basedowi;
Triodia putgens
Triodia sp.
Triraphis sp. (J.P.T. 109 Dampier)

Poltulacaceae
Calandrinia polyandra

Solanaceae
Nicotiana simulans

Stackhousiaceae
Staclrlousia sp. 1 (J.P.T. 159 Dampier)

Zygophyllaceae
Zy gop hyl lu m fruticulosum

Total Number per Quadrat

simirariry index - IgTE!4-!:lP++ *z*roo
total numlrer m lroth

The maximum possible similarity between two samples is 100%
Quadrat 1/Quadrat 2 : 26.3% Quadrat 2/Quadrat 3 - 45.8%
Quadrat 1/Quadrat 3 : 47.4% Quadrat 2/Quadrat 4 : 47.8%
Quadrat 1/Quadrat 4 : 38.9% Quadrat 3/Quadrat 4 : 69.6%

Table 6. Changes in number of shrubs less than 1 m high in exclosed and unexclosed quadrats from
spring, 1983 to summer, 1984.

(a) Site 1

+
+
+

+ +

+ + +
+

+ +
t +

+
+

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

Acanthocarpu s p reissii
Corchorus walcottii
Prilot'us sp. (J.P.T. 133 Dampier)
Unknown sp.
New emergent

Total

I
0

l 1
1
0

l
I

23
1
1

27

1
0
0

1 (d]'rne)

2

I
0
0
I
0

2
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(b) Site 2

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

Enchylaena tomentosa
Rhagodia baccata

Salsola kali
Stemodia grossa

Total (excluding .Rlagodja)

dying
0

0
3

5

I
0

1
9

l 1

5
3/a cover

ol quadrat
3

' 4

12

dying (clump

of quadrat
3
3

6

(c) Site 3

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

Enchylaena tomentasa
Ptilotus obovatus
Rhagodia baccata
Scaevola tomentosa
Stemodia grossa

Total

I
3
3
1

1 (large
clump)

I

2
0
l
0

1 (large
clump)

4

0
2
0
I
U

3

2
0
1
0
0

3

(d) Site 4

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

Acacia ligulata
Corchorus elachoc arpu s
Dampiera ibcana
Diplopeltis eiocarpa
Melaleuca cardiophylla
Scaevola restiacea
Solanun lasiophyllum
Unknowns

Total

0 1
0 1
4 9
1 1
1 0
0 2
3 0
3 0

12 14

1
8
1
0
1
0
0

l 1

0
0
6
1
2
0
2
2

11

Table 7. Changes in number oJ herbs in exclosed and unexclosed quadrats from spring, 1983 to
summer, 1984.

(a) Site 1

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

Calandrinia polyandra
Goodenia berardiana
Gnephosis gynotricha
Lobelia heterophylla
Sonchus oleraceus
Triodia pungens

Total

0
0
0
0
0
5

5

0
0

o
0
I

9

32
0

1 l
4
1
6

54

I
2

1 1
0
8
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(b) Site 2

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

Calandrinia polyandra
Calocephalus brownii
Eragtostis japonica

Ptilotus villosiflorus

Total (excluding -Eragros t'rs)

1',l
90

Sparse
covenng

15

122

7
60

Sparse
covenng

I

11

0

0

0

0

0

0

0

(c) Site 3

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

B rac hyco me I atisqua mea
Cenchrus ciliaris

Gnephosis gynotricha
Nicotiara sr'mulaDs
Sonc,'rus oleraceus
Sorghum plumosum
Triodia pungens
Triodia wiseana
Zy go p hyllu m fruticu lo su m

Total (excepting Cerchus)

9
80Yo

5

U
4
0

12

4
20%
cover

i,7
4
0
3

l 9

0'dying

0
0
0

L)
8
0

8

0
absent

0
0

10

10

(d) Siie 4

Species
06.09.83

Exclosed Unexclosed
15.02.84

Exclosed Unexclosed

Engrcstis e opoda
Euphorbia dtummondii
Cnephosis gynotricha
Indigofera georyei
Lobelia heterophylla

Triodia wiseana
Zy gophyllu m fruticu I osu m

Total

Results and Discussion

Quadrat 1 was situated in an area ofdense Acacja scrub. Grazing pressure in this area
was very low due to a lack ofnearby drinking water. Low grazing pressure was confirmed
by the exclosure experiment which showed no obvious changes in the vegetation of the
unexclosed plot without corresponding changes within the exclosure (Tables 6 and 7).
The species diversity of the large shrubs within Quadrat 1 increased by 1 during the
study period, and the number of individual shrubs increased by 3 (Table 2). There was
no appreciable change in the area covered by any of the large shrubs, illustrating very
slow growth rates (Figure 2).

0
0
0

3
30
0

30

0
0
0
0
0
5

35
0

,r0

4
4
3
I
I

2 5
I

39

0
U

1 1
4
I
3

23
1

43
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Quadrat 2 was situated in the Bejaling Dunes. Sheep, goats and kangaroos were all
seen near the quadrat during the study, but grazing pressure remained low. With the ex-
ception ofa sheep trail through the unexclosedplot near Quadrat 2, there was no obvious
influence of grazing animals on the vegetation. Changes within the unexclosed plot par-
alleled those within the exclosure (Tables 6 and 7). Five individual shrubs were recruited
into the large shrub category in Quadrat 2 over the study period (Table 2). These in-
cluded Scoeuolo tomentosct and. Rhagod.ia baccafa, species which were not previously
present in the large shrub category. The growth rates of large shrubs in the Bejaling
Dunes were slow (Figure 3).

Quadrat 3 was subjected to intermittent grazing pressure due to the proximity of
water. This grazing pressure affected the herbaceous plants, such as Cenchrus ciliaris
but not the shrubs (Tables 6 and 7). All the Cencftrus cilians within the unexclosed plot
disappeared within three months, while the floor of the exclosure had an 80% covering
of this species. There was no evidence of grazing pressure on shrubs over the study
period, and an additional three individual large shrubs became established within Quad-
rat 3 (Table 2). Quadrant 3 also demonstrated very slow growth rates for large shrubs
(Figure 4).

Quadrat 4 was situated less than 50 metres from Quadrat 3, but on the other side of
the road. A fire in 1979 had destroyed all but one of the large shrubs in this area. There
was no recruitment of large shrubs within this quadrat during the study period despite
the presence of seedlings of many of the larger shrub species, e.g. Acacia ligtlata,
Pimelea microcephala, Dodonaea amblyophylla and Exocarpos aphyllus (Tables 2 and
4). The area was 70% similar to Quadrat 3 in the category of shrubs less than 1 metre
high. The slow rate of recovery can be considered a function of the slow growth rates of
the shrubs (Figure 5). The only evidence of grazing in this area was on soft spinifex
(Triodia pungens) (Table 7). This was completely absent from the unexclosed plot but
there were five plants within the exclosure.

The number of shrub species less than 1 rnetre high fluctuated broadly with rainfall
regardless of the seasons (Table 1, Figures 6 and 7). Some of the plants were woody
annuals such as Olearia and Ptilofus which would germinate, flower and set seed very
quickly following rain, and then die off in the drier weather. The majority ofthe peren-
nial small shrub species that were present continuously in the quadrats were rep-
resented by individuals that were well established from the start. These included
Acanthocarpus preissii and Thrlptomene baeckeaceain Quadrat 2; Corchorus walcottii
in Quadrat 3; and. Acanthocarpus preissrr, Corchorus walcottii, Dampiera incana and
Hibiscus clrummondii in Quadrat 4. As only the presence and absence of species was
noted, it is not possible to ascertain whether any new individuals ofthese species becarne
established during the study period. A number of other perennial shrubs species were
present continuously for six months or more at the end of the study. These included
Acanthocarpus pre.issr'i in Quadrat 1; Enchylaena tomentosa in Quadrats 1, 2 and 3;
Corchorus elachocarpus in Quadrat 2; Solanum lasiophyllum in Quadrats 3 and 4;
Solanum orbiculatum in Quadrat 3; and Stemod,ia grossa in Quadrat 2.

The number of herb species in the permanent quadrats fluctuated seasonally with
maximum numbers occurring around September (Figures 6 and 7). About 25% ofthe
herb species were composites and most ofthese, presumably for similar reasons to those
found by Mott (1972), would only germinate and flower during winter. About 25% ofthe
herb species were grasses. These would germinate at any time ofthe year following rain.
Theywere the major component ofthe summer herb population following rain and, with
the composites, formed the major component of the winter population of herbs. Unlike
the Murchison area examined by Mott (1972), there was no obvious winter dormancy
exhibited by the grasses. One possible reason was the higher winter temperatures ofthe
area around Lake Macl-eod. Most of the remaining species were also winter annuals.
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One exception was Lobelia heterophylla which would germinate and flower between
September and December each year. Another exceptlonwas Zygophyllum fruticulosum
which would quickly appear following uniform light rain, and was often the only herb
species present in the quadrats during dry summer periods.

The lower than normal number ofherb species in the 1982 winterperiodwas probably
due to the exceptionally dry weather. July had no rain at all and all other months had
rainfall below the monthly average (Table 1). The minimum water requirement for the
germination of many of the winter annuals did not seem to have been reached.

A comparison of species similarity between quadrats is included in Tables 3, 4 and b.
The highest similarity in both the small shrub and herb categories occurred between
Quadrats 3 and 4 which had abo\tt 70% similarity in both these categories. This is to be
expected as the quadrats were very close to one another geographically and shared simi-
lar soils. These quadrats, however, show a low similarity with respect to large shrubs be-
cause of a recent fire at the site of Quadrat 4.

Over one third olall small shrub species (8) occurred in all four quadrats at some stage
during the study, although very few ofthese became established (Table 4). These shrubs
Iargely accounted for the 50% similarity obtained between all quadrats in this vegetation
category with the exception of Quadrats 3 and 4. The similarity indices for the large
shrub category, with the exception ofQuadrats 2 and 3 which also had around b0% simi-
lar, tended to be lower than for the small shrub category.

The herb category exhibited the greatest variation in similarity indices, with geo-
graphical separation apparently playing a major role. Quadrats 3 and 4 were adjacent
and had a similarity index of 69.6% whilst the widely separated Quadrats 1 and 2 were
only 26.3% similar.

A large number of species in all vegetation categories were present in Quadrat 2 but
were not found in any other quadrat. This is possibly a function of the alkaline, white
sandy soils in Quadrat 2 which were of more recent origin than the reddish neutral soils
of  Quadrats 1.  3  and 4 on the Quobba Ridge.

In general undisturbed Acacia shrublands are stable areas and only slightly suscep-
tible to erosion. Once this type ofvegetation is degraded it is slow to recover, and serious
erosion can occur (Condon 1972). Very little regeneration has occurred in western New
South Wales where large areas of mulga (Acacia aneura) have died due to overgrazing,
coupled with tree lopping during drought.

This study demonstrated that the Lake MacLeod shrublands regenerate very slowly
if degraded by fire. This is due to the inherently slow growth rates of the shrub species.
There was no evidence of overgrazing in the study areas but recovery rates are likely to
be slow if this should cccur.
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* Carpobrotus aequilaterus (Haw.) N.E.Br.
* Mesembryanthemum crystallinum L.

Amaranthaceae
Altemanthen sp.
Amatanthus pallidiflorus F. Mue]l.
Ptilotus alexandri Be
Pr.i/olus exaltatus Nees
Ptilatus obovatus (Gaudich.) F. Muell.
Ptilatus spathulatus (.R.Br.) Poiret
Pt'ilot'us vr llosr?orus F. Muell.
Ptilot'us sp. 1 (J.P.T. 133 Dampier)
Pfi.lotus sp. 2 (J.P.T. 134 Dampier)

Anthe caceae
Dichopogon ,)rlei"i N.H. B ttan
Murchisonia Dol&bilus N.H. B ttan
?hysanotus spechiri N.H. Bdttan

Daucus gLochidiatus (Labill.) Fisher, C. Meyer & Ave-Lall.
T r ac hJ mene p ilo sa Smith

Asclepiadacae
Sarcostemma australe R,Br,

*AsphodeLus fistuLasus L.

Angianthus cunninghamii (DC.) Benth.
*Ast'er subu?afus Michaux
Asreridea atT. athrixioides (Sonder & F. Muell.) G. Kroner
B n ch yc o m e i b eri di folia Ber'th.
Bnchycome latisquamea F. Muell.
Brachycome sp. (J.P.T. 240, 245 Dampier)
Calocephdus angianthoiCes (Steetz) Benth.
Calocephalus brownii (Cass.) F. Muell.
Calotis afl. multicaulis (Turcz.) Druce
Cephalipterum drummondii A. Gray
C hth o n o c ep h alu s p seudeva.x Steetz
Craspedia sp. (J.P.T. 2?7 Dampier)
Gnephosis brcvifolia (A. Gray) Benth.
Cn ep ho sis gy n otfi c h a Diels
Helipterum corymbosum (A. Gray) Benth.
Helipterum humboldtia, urrl (Gaudich.) DC.
Helipterum hyalospermum F. Muell. ex Benth.
Helipterum involucQtum (F. Muell.) Benth.
Helipterum srr.i.tum (Lindley) Benth.
He lipteru m sp./endridum Hemsley
Helipterum sp. (J.P.T. 263 Dampier)
Lagenife n hu e gelii Bel.'tt,.
Millotia myosotidifolia (Benth.) Steetz
Olearia axillaris (DC.) F. Muell. ex Benth.
Olearia imbricata (Turcz.) Benth.
O/earia sp. (J.P.T. 219 Dampier)
Pluc,hea squarrosa Benth.
Po dolepi s au ric ul ata DC.
Podolepis canescens Cunn. ex DC.
Podolepis gardneri G. Dalts
Podolepis lessonii (Cass.) Benth.
Podolepis sp. (J.P.T. 87 Dampier)
Podotheca angustilolia (Labill.) Less.
Podotheca pygmaea A. Gray
Schoenia cassiniata (Gaudich) Steerz
Senecio glossanthus (Sonder) Belcher
Serecio lautds G. Forster ex Willd. subsp. mait'imus Ali
Senecio Lautus G. Forster ex Willd. subsp. dissectilo.lius Aii
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Sonchus oleraceus L.
Streptoglossa liatroides (Turcz.) C.R. Dunlop
Wa;tzia acu min ata Sleetz
lVaitzia sp. 1 (J.P.T. 130 Dampier)
Waitzia sp.2 (J.P.T. 297 Dampier)

Avicennia marina (Forsskal) Vierh.

Boraginaceae
H al Pan i a p re issiana Leh}J].
Heli otr opiu m paniculatum R.Br.
HeliotroDium'undulatum M. Vahl
Tti t  hod;ema zeylanieum (Burm. Lr R.Br.

Brassicaceae
* Diplotaxis tenuifoha (L.) DC.

Lepidium alf. rofurdum (Desv.) DC.
+ Sisymbrium irio L.

Sisymbrium sp. (J.P.T. 54, 55 Dampier)

Caesalpiniaceae
Cassia oligopiylla F. Muell.
Cassia sturtr'i R.Br.
Labichea eremaea C. Gaidner

Campanulaceae
Wahlenbergia gracilis A.DC.

Capparaceae
Capparis spinosa L.

Caryophyllaceae
* Spergularia rubra (L.) J.S. Presl & C. Presl

Chenopodiaceae
' Atriplex aft. c.irerea Poiret

Afriplex ndmmularia Lindley
Atriplex paludosa R.Br.
Altplex spongr(rsa F. Muell.

* Chenopodium ambrosioides L.
Chenopodium deserforum (J. Black) J. Black
Didymart,hus roei Endl.
Dysphania plantaginella F. Mtell.
Einadia nutans (R.Br.) A.J. Scott
Enchylaena fomentosa R.Br.
Eriochiton sclerolaenoides (F. Muell.) F. Muell. ex A.J. Scott
Halosarcia halocnemoides (Nees) Paul G. Wilson
Halosarcia indica s.ubsp. biders (Nees) Paul G. Wilson
Halosarcia pruinosa (Paulsen) Paut G. Wilson
Maireana appressa (J. Black) Paul G. Wilson
Maireana planitblia (F. Muell.) Paul G. Wilson
Maireana polypterygia (Diels) Paul G. Wilson
Maireana sclercptera (J. Black) Paul G. Wilson
Maire an a to men tosa Moq.
Rhagodia baccata (Labill.) Moq.
Rh a godi a c tussi folia R.Br.
Rhasodia latifolia (Benth.) Paul G. Wilson
Salsola kali L.
Sarcocornia quinqueflora (Bunge ex Ung. Sternb.) A.J. Scott
Sclerolaena eurotioides (F. Muell.) A.J. Scoti
Sclerolaena aff. fonestiana (F. Muell.) Domin
Scletulaena tridens (F. Muell.) Domrn
Sclerolaena unrTora R.Br.
Sclero/aena sp. (J.P.T. 334 Dampier)
Sclercstegia d.isarticulata Paul C. Wilson
Suaeda australis (R.Br.) Moq.

Chloanthaceae
Pityndia loxocarya (F. Muell.) Druce

Colchicaceae
Wurmbea odonta'1.D. Macfarlane

Kingia Vo]. r ,  No. r (1987)
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Convolvulaceae
Porana sericea (Gaudich.) F. Muell

Crassulaceae
Crassula colorata (Nees) O6tenf.

Cucurbitaceae
Mukia maderaspatana (L) M. Roemer

Cyperaceae

71

sp. 1 (J.P.T. 21 Dampier)
sp. 2 (J.P.T. 22 Dampier)
sp. 3 (J.P.T. 123 Darnpier)
sp. 4 (J.P.T. 106 Dampier)

DasSpogonaceae
Acanthocarpus preissii Lehr::'.

Euphorbiaceae
,Adriar€ tomentosa Gaudich
Euphorbia atoto G. Folstet
Eup ho rbi a drum m ondii Boiss.
Phyllanthus sp. 1 (J.P.T. 199 Dampier)
Phyllanthds sp. 2 (J.P.T. 317 Dampier)

Frankeniaceae
Frankenia ambita Ostenf .
Fran kenia p aucifl o ra DC.

Gentianaceae
* Centaurium spicatum (L.) Fritsch ex Janchen
+ Centau um tenuiflorum (Hoffsgg. & Link) Fritsch ex Janchen

Geraniaceae
Erodium cygnorum Nees

Goodeniaceae
Dampiera incana R.Br.
Goodenia benrdiana (Gaudich.) Carolin
Scaevola aff. col.lrds F. Muell.
Scaevola c tussi folia Labill.
Scaevol a gl a n dulifer a DC.
Sc aevol a reBti acea Benlh.
Scaevola spinescens R.Br,
Sc aevol a to m entosa Ga|udich.
Scaevola sp. (J.P.T. 235 Dampier)

Gyrostemonaceae
Codonocarpus cotinifolius (Desf.) F. Muell.
Gytustemoh 6p. (J.P.T. 222 Dampier)

Juncaginaceae
Tri gloc hin calcitrap a Hook.

Lauraceae
Cassytha aurea J.2. Weber

Lobeliaceae
Lobeli a heterophylla Labi\1.

Loranthaceae
Amyema sp, (J.P.T. 157 Dampier)
Lysiana exocarpi (Beir) Tieghem

Malvaceae
Abutilon geranioides (DC.) Benth.
Abut;lon Leucopetalum (F. Muell.) F. Muell. ex Benth.
Gosslpium ausrrale F. Muell.
Hibiscus dru mmondii T.ur cz.
lfi br'scus sturrri Hook.
Lawrencia densiflora (E.G. Baker) Melville
Latv rencia glome nta Hook.
Sida irtncata F. Muell.
Sida sp. (J.P.T. 268 Dampier)
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Mimosaceae
Acacia bivenosa DC .
Acacia cofiaceaDC.
Acacia famesiana (L.) Willd.
Acacia sreeorii F. MuelL
Acacia icliomoryha Cunn. ex Benth
Acacia ligulata C:unn. ex. Benth.
Acacia linophylla W. Fitzg.

+ Acacia morrisonfi Domin
Acacia mutayana F. Mlrell. ex Benth.
Acacia pyrifoliaDC.
A cacia r a mulosa W. FiLzg.
Acacia sclerosperma F. Muell.
Acacra spatlulrfola Maslin
Acacia {etragonophylla F. Muell
Ac aci a victoriae BeI.th
Acac;a xiph op hylla E. P rltzel
Acacia sp. (J.P.T. 340 Dampier)

+ may be conspecific with A. pyrifolia DC.

Moraceae
FicL' platpoda r lMiq.) Cunn. ex \Tiq.

MvoDoraceae' 
Eremophila glabra (R.Br.) Ostenl
Eremoph;la mackinlai F. MrelI.
Eremoph i l a oppositifol ia R.Br.
Ere m o ph i I a sub-floccosa Benth.
Myop6rum apiculatum A.DC.

Myrtaceae
Calothamnus chrysant?r erus F. Muell.
Calytrix brevifolia (Meissner) Benth.
-Buca.h,)rus camalduletsis Dehnh.
Eucaiyptus coolabah Blakely & Jacobs
Eucalyptus foecurda Schauer
Melaleuca cardiophylla F. MDeIl.
Melaleuca leucadendra (L.) L.
Pileantlus limacis Labill.
ThrTptonene baeckeacea F. Muell.

Najadaceae
Najas marina L.

Nvctaslnaceae' 
B"oerhavia sp. (J.P.T. 33 Dampier)
C om mic arpu s au stralis Meik\e

Papaveraceae
a Argemone ochtoleuca Sweet

PaDilionaceae' 
Bnchvsema aphvllum Hook.
Ctian;hL,s torhoaus (C. Don) Ford & vicL.
Crctalaria cunninghamii R.Br.
D avie sia d;v aric ata BenLh.
Glycin e c I an destina W llld..
Glycine tabacina (Labiu.) Benth.
Glycynhiza acanthocarpa (Lindley) J. Black
I n digofe n brevidens Be}Jth.
Indieofera eeoryei E. Pttizel
Ldf r;s austra.Ls Andrews
Swairsona -krngd F. Muell.

Phormiaceae
Dianella rcvoluta R.Br.

Plumbaginaceae
Muellerolimon salicorniaceum (F. Muell.) Lincz.

Poaceae
Aristida b tuwnian a Henrat d
Arist'ida conrorra F. Muell.

Kingia Vol. 1, No. 1 (198?)
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* Avelliria miche]ii (Savi) Parl.
+ Axonopus sp. (J.P.T. 20 Dampier)
* Cenc,hrus crliads L.
* Ehrhafta lonsiflo@ Smith

E nI e roDoson acicularis t Lindlev) Lazarides
ErapruirE au.tralasi.a lSrcudel) c.E. Hubb
Erigrostis brownii (KuDth) Nees ex Steudel

* Engrostis curvula (Schrader) Nees
Eraerostis efiopoda Benth.
Enlgrostis japo nica (Thunb.i Trin.
Eriachne atf. arrstidea F. Muell.
Eulalia fulva (R.Br.) Kuntze

+ Lolium percnne L.
Sorghum plumo.um P. Beaur. px Roemer & Schuites
Stip a ele s a nti ssim a Lablll.
Tdemeda australis (R.Br.) Stapf

* Trachynia sp. (J.P.T. 122 Dampier)
Triodia basedowii E. Pl..tzel
Triodia Dunsens R.Br .
?rirap,tris spl (J.P.T. 109 Dampier)

Polygonaceae
* Em€x austra.ls Steinh.

Muehlenbeckia sp.
Polygonum sp. (J.P.T. 13 Dampier)

Poltulacaceae
C al and Iinia granu life n Ber,th.
C alandrinia p olyandr a BenLh.
Portulaca oleftcea L.

Potamogetonaceae
Ruppia sp.

Pdmulaceae
Samolus junceus R.Br.

Proteaceae
Ban]<sia asibyi E.G. Baker
G tevillea e iostac hya LlndIeY
Grevillea sterobotrva F. Muell
Grevillea wic]<,'ramii Meissner'
Grev lea sp.
Hakea steiophylla Cltnn. ex R.Br'

Santalaceae
-Exocaroos ap,,r v/Ius R.Br.
Sanr al im aiuminarum (R.Br. l  A.Dc.
Santalum lanceolatum R.Br .
Santalum spicatum (R.Br.) A.DC.

Sapindaceae
Diplopeltis eriocarpa (Benth.) Hemsley
D odon a ea amb lyop hyl I a Diels
D odon ae a pta m ic aefo li a T,rr cz.
H eterode n dru m o leae foliu m Desf.

Scrophulariaceae
Stemodia grossa Benth.
St'emodra vlscosa Roxb.

Solanaceae
Anriocercis gracr'iis Benth.
A nthoce r ci s 1 ittore a Lablll.
Iycium aust'ra.le F. Muell.

* Nicot;ana qlauca GraharI.
N icotiana occidentalis Wheeler subsp. occidentalis
Nicotrana simulans N. Burb.
Solarum esuriale Lindley
Solanum lasiophyllum Dunal ex Poiret

* Solanum nigrum L.
Solanum orbiculatum Dunal ex Poiret

54609-6
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Stackhousiaceae
Staclrougra sp. 1 (J.P.T. 159 Dampier)
Stackhousia s!. 2 tJ.P.T. 203 Damiier)

Surianaceae
Stylobasium spatl u.lrfum Desf.

Thymelaeaceae
Pimelea ammochais F. Muell.
Pimelea microcephal a R.Br.

Tiliaceae
Corchorus elachocatpus F. Muell.
Corchorus walcottii F. M.ueIl.

Tremandraceae
T e tr a t h e c a h i r sut a Lill'dley

Zygophyllaceae
Tribulus terrcstris L.
Zygophyllu m fruticulosum DC.
Zygophyllum flaucum F. Mud),.
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