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ABSTRACT

A study was undertaken of the flora and plant communities of the greenstone and banded
ironstone belt stretching from Middle Ironcap south to Hatter Hill. Thirty eight quadrats were
established along the range system and data from these sites were used to define five
community types that were strongly correlated with soil type and underlying geology. A total
flora of 234 taxa was recorded from the range, of which 232 were native and 2 were weeds.
Two specics of Declared Rare Flora and 16 taxa listed on CALM's priority flora list were
found in the study area. A new species of Stenanthemum is recommended for immediate listing
on the priority flora list. Further urgent survey is recommended for six taxa to determine if they
should be gazetted as Declared Rare Flora.

Despite considerable mining and exploration activity in the arca the flora and vegetation is still
very poorly known. Very little of the Forrestania vegetation system is reserved in any National
Park or Nature Reserve. Our results support recommendations for the establishment of a series
of nature reserves to conserve this vegetation system.

INTRODUCTION

The Forrestania greenstone belt stretches from Mt Holland south to Hatter Hill, a distance of
some 70 km, and lies 80 km east of Hyden. This narrow greenstone belt is composed of an
undulating plain of mafic and ultramafic lithologies and abrupt ridges of banded ironstones
with some Tertiary lateritic development.

Greenstone and banded ironstone ranges arc one of the common landforms of the Eastern
Goldfields and extend from the Highclere Hills in the west to the Roe Hills some 300 km
further east and stretch north - south over 800 km. The Forrestania belt forms part of the
western most greenstone series (Figure 1). Despite the greenstone and banded ironstone ranges
being heavily exploited for minerals for over a bundred years a detailed knowledge of the
vegetation and flora of the region is still lacking.

CLIMATE

The climate of the region is warm dry mediterrancan with warm winters and hot summers.
Mean annual rainfall at Hyden (100 km west) is 336 mm, with moderate seasonal variation.
The driest year on record was 1972 with 159 mum and the wettest was 1942 with 572 mm.
Most rain falls in winter generally associated with frontal activity from May through August.
Summer falls (to 50 mm) arc highly erratic and result from thunderstorms. Heaviest falls (to
160 mm) are associated with rain bearing depressions forming from tropical depressions
(Newbey 1988, Burcau of Meteorology 1988).

The temperature data from Hyden shows mean maximum temperatures is highest in January
(33.4°C) with December through April all recording mean annual temperatures above 30°C.
Lowest mean minimum temperatures of below 5°C arc recorded in July and August.

GEQLOGY AND LANDFORMS

The geology of the study area has been mapped and described in detail in the Hyden 1: 250000
sheets (Chin ef al. 1984) and the geology and landforms have also been summarised by
Newbey (1988). The study area has been tectonically stable since the Proterozoic (600 - 2500
million years (My)} ago). The major landscape features are controlled by the Archacan (2500 -
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Location of the study area.



3700 My old) granites which underlie most of the study area and have weathered into gently
undulating plains and broad valleys covered by Tertiary soils (< 63 My old). The narrow
Forrestania greenstone (Archaean mafic and ultramafic lithologies) belt stretches from Mt
Holland to Hatter Hill. This belt has several banded ironstone units (formed from lacustrine
deposits of iron oxides and quartz sand) up to 30 m thick which form the abrupt ridges of North,
Middle and South Ironcap (Chin et al. 1984). Some areas of Tertiary lateritc were found
associated with the greenstone belt.

Gold was first discovered in the Forrestania area in 1915 and there has been a long history of
mineral exploration and mining along this belt. There are presently three large mines operating
in the area, onc at Forrestania, a second at Middle Ironcap and a third at Digger Rocks.

A targe, extremely hot, wildfire swept through the northern section of the Forrestania belt in
summer of 1993 consuming almost all vegetation between Mt Holland and Middle Ironcap.
The current survey concentrated on the unburnt southern section from Middle Ironcap south to
Hatter Hill.

VEGETATION

The Forrestania greenstone belt lics within the Roe Botanical District, an arca characterised by
mallee vegetation with some eucalypt woodland in lower valleys and scrub heath and
Allocasuarina thicket on the residual plateau soils (Beard 1990).

Beard (1972) first described the major structural formations of this area which he grouped nto
vegetation systems, He defined the vegetation of the greenstone belt stretching from Mt Holland
to Hatter Hill as the Forrestania system. This system also included granites, quartzites, and
banded ironstones that formed prominent rocky nidges.

Beard described sclerophyll woodlands of Eucalyptus salmonophloia and E. longicornis but
noted that these arcas had been extensively cut and burnt over and were in poor condition. Very
few arcas of this vegetation type were encountered during the current survey. A peculiar
feature of the Forrestania system was the ridges of banded ironstone (Beard 1972), with Mt
Holland being covered by a dense thicket whose dominants included Allocasuarina campestris,
Calothamnus asper, Hakea sp., Dryandra sp., and Callitris preissii subsp. verrucosa. Further
south at South Ironcap the vegetation was a heath with occasional scattered £. falcata. Shrubs
recorded included Banksia sphaerocarpa, Allocasuarina ?dielsiana, Dryandra sp., Isopogon
gardneri (JSB 3731), Melaleuca ?cardiophylla, Grevillea insignis, Adenanthos viridiflorus,
Isopogon teretifolius, Callitris roel, Calothamnus quadrifidus, Lysinema ciliatum,
Lasiopetalum sp. and Dryandra viscida. (JSB 3735).

At Hatter Hill, a further 25 km south east, the rocky greenstong ridges were covered with
thickets of Allocasuarina ?dielsiana, and Eucalyptus loxophleba with Cassia chatelainiana,
Dodonaea stenozyga, Melaleuca acuminata, Calothamnus quadrifidus, Boronia inornatd and
Westringia dampieri.

Following Beards work in the arca a series of regional surveys were undertaken across the
castorn goldfields. In the celf report covering the Lake Johnson — Hyden arca Newbey and
Hnatiuk (1988) detail the regional vegetation patterns following a land system approach. They
note that the three Ironcaps (North, Middle and South) vary slightly in their fine grain mosaic
of vegetation structure and more so in species composition. They further note that the
vegetation and flora of these ironstones differ widely from the nearest other banded ironstone
formation. The major vegetation type of the greenstone belt from Hatters Hill to Mt Holland &s
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Eucalyptus flockioniae Jow woodland which differs from the Parker Range and Highclere Hills
to the north (Newbey and Hnatiuk 1988). Growing in the £. flockioniae low woodlands were
other low trees of E. salubris, and E. annulata, with tall shrubs of Exocarpos aphyllus,
Melaleuca cucullata and Melaleuca pauperiflora. Breakaways, a common component of
goldficld ranges, were only recorded once but mallees of Eucalyptus livida (=I. aff. wandoo)
were usually present in small partially laterized areas.

The aim of the present work was to undertake a detailed floristic survey of the Forrestania
greenstone belt form Middle Ironcap to Hatter Hilf (Figure 1), This involved the compilation of
a detailed flora list, and the description of the vegetation patterning of the arca basedon a
serics of permanently located quadrats.

METHODS

Thirty eight 20 m x 20 m guadrats were established on the southern half of the Forrestania
greenstone belt from Middle Ironcap south to Hatter Hili (Figure 2). These sites attempted fo
cover the major geographical, geomorphological and floristic variation found in the study arca.
Care was taken to locate sites in the least disturbed vegetation available in the area being
sampled.

Within cach site all vascular plants were recorded. Sites were sampled in early September
1996. Data on topographical position, slope, aspect, percentage litter, percentage bare ground,
percentage exposed rock, vegetation structure and condition were collected from cach site.
Topographical position was scored on a subjective six point scale. (Ridge tops = 1, upper
slopes = 2, midslopes = 3, lower slopes = 4, valley flats =5, small rise in valley =6). Slope was
scored on a one to three scale from flat to steep. Aspect was recorded as one of 16 cardinal
directions. Vegetation structure was recorded using Muir's (1977) classification. All sites were
permanently marked with four steel fence droppers and their positions fixed using a GPS unit.

Sites were classified according to similaritics in species composition. In these analyses only
perennial species were used to facilitate comparisons with classifications from other ranges in
the area (Gibson & Lvons 1995, Gibson ef al. 1997).

The site and specics classifications undertaken used the Czekanowski coefficient and
"unweighted pair-group mean average" fusion method (UPGMA, Sneath and Sokal 1973),
Semi-strong hybrid (SSH) ordination of the sites data was undertaken to show spatial
relationships between groups and to clucidate possible environmental correlates with the
classification (Belbin 1991

Nomenclature follows Green (1985} and current usage at the Western Australian Herbarium
(PERTH). Manuscript names arc indicated by “ms” after the name. Selected voucher
specimens will be lodged in the Western Australian Herbarium.

RESULTS
FLORA

A total of 234 taxa (species, subspecies, varieties and two hybrids) were recorded from the
Forrestiana greenstone belt. The flora list was compiled from taxa found in the 38 plots or the
adjacent arca and from other opportunistic collections (Appendix 1). Of these 234 taxa, 232
are native and 2 are weeds.
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The best represented families were the Myrtaccae (50 taxa), Proteaceae (25 taxa), Mimosaceae
(16 taxa), Orchidaceae (15 taxa), and Asteraceac (13 native taxa and [ weeds) (Appendix ).
This pattern is typical of the flora of the South Western Botanical Province (Beard 1990). The
most common genera were Hucalypius (23 taxa), Melaleuca {17 taxa) and Acacia (16 taxa).

During the survey two Declared Rare taxa and sixteen taxa listed on CALM’s priority flora list
(CALM 1996} were encountered (Table 1, Figure 3). One taxon (Stenanthemum sp. South
Ironcap (NG 2518)) was collected for the first time (Figure 4). It is recommended that this
taxon be immediately listed on CALM’s priority flora list as priority one (CALM 1996) with
further urgent survey to determine if listing as Declared Rare Flora (DRF) is required.

(Priority 1 taxa arc defined as:- Taxa which ar¢ known from one or a few (generally <5)
populations which are under threat, either due to small population size, or being on lands under
immediate threat, eg. road verges, urban areas, farmland, active mineral lease, etc., or the
plants are under threat, eg. from disease, grazing by feral animals, etc. May include taxa with
threatened populations on protected lands. Such taxa are under consideration for declaration as
‘rare flora’, but are in urgent need of further survey.)

Table 1. Priority Flora encountered during the survey (CALM 1996).

Taxon Current priority listing

Acacia castanostegia ms

Acacta heterochroa subsp. robertn
Acacia singula

Acrotriche patula

Banksia clegans

Banksia sphaerocarpa var. dolichostyla
Bentleya diminuta

Boronia revoluta

Cryptandra intonsa

Dryandra viscida

Grevillea insignis subsp. clliotii
Grevillea lullfitzit

Lasiopetalum sp. Ironcaps (PG Wilson 7024)
Melaleuca agathosmoides

Melaleuca cliffortioides

Phebalium brachycalyx

Stylidium sgjunctus ms

Styphelia pulchella

R T T e T R A " AL I~ -l G NC R PO R N

The southern Forrestania belt is significantly richer in priority taxa than other goldfields ranges
(Gibson & Lyons 1995, Gibson ef al. 1997). Of the eighteen priority taxa and one new taxon,
cight are endemics (Banksia sphaerocarpa var. dolichostyla, Boronia revoluta, Cryptandra
intonsa, Dryandra viscida, Grevillea insignis subsp. eflliotii, Grevillea lullfitzii, Lasiopetalum
sp. Ironcaps (PG Wilson 7024), and Stenanthemum sp. South Ironcap (NG 2518)) to the
laterites and banded ironstones of the Forrestania belt.
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During the current survey new populations of Boronia revoluta and Banksia sphaerocarpa
var. dolichostyla were located. This was somewhat surprising given the proximity to active
mines and the botanical survey work undertaken associated with their commissioning.

Significant range cxtensions were recorded for Phebalium brachycalyx and Bentleya diminuta.
P. brachycalyx major distribution is in the Wongan Hills area (some 350 km to the north west)
although one isolated collection was made 33 miles east of Southern Cross (KRN 2544) in
1966. Benileya is a very unusual tufted perennial herb (Pittosporaceac) which has small
clusters of prostrate leaves connected by thick underground rhizomes. It has previously been
recorded from the Cape Arid — Ravensthorpe arca.

The study area was also rich in Hibbertia spp. with at least eight taxa being recorded. The
taxonomy of this group requires revision before the conservation status and distribution of
these taxa can be determined.

VEGETATION

Only material that could be 1dentified down to species level was included in the analysis (c.
99% of records). In the 38 guadrats cstablished on the Forrestiana greenstone belt south of Middle
Ironcap 226 taxa were recorded of which 179 were perennial (Appendix 2 & 3). Fifty one
perennials occurred at only one site. Preliminary analyses showed these singletons had little
effect on the community classification and therefore were excluded. As a result the final data
set consisted of 128 percnnial taxa in 38 sites. Species richness ranged from five to 34 taxa per
site, with individual taxa occurring in between two and 17 of the 33 sites.

Multivariate analysis can assist in sorting both sites and specics data such that patterns in
species composition are more easily seen. The decision as to the number of site and species
groups defined i1s subjective and related to the scale of pattern of interest (Kent and Coker
1992). In this analysis site groups are discussed at the five group level which best reflects the
scale of patterning seen in the field.

The first major division in the dendrogram separates the sites on soils derived from banded
ironstone and the massive laterites (community types 1 and 2) from sites on greenstone or
decomposing laterites (community types 3, 4 and 5) (Figure 5, Table 2). Community type | are
the species rich shrublands and thickets with scattered cucalypt emergents. Species in species
group C characterise community type | with species in species groups B and D differentiating
a species rich subgroup (type la). Average species richness of type la was 26.3 taxa / plot
while type b had an average richness of 19.0 taxa / plot. In addition to entirely lacking species
in species group B and having low frequency of species in species group D, more than half the
typical species in specics group B were absent or at very low frequency in community type Ib.
Community type la was most common on South Ironcap while community type 1b was
restricted to Hatter Hill and Middle Ironcap. Considerable structural diversity was
encompassed in community type fa on South Ironcap, where it was recorded on the ridge top to
the lower slopes.

Community type 2 are species poor (mean richness 8 taxa / plot) dense Allocasuarina -
Melaleuca thickets (to 3 m tall) on ridges and side slopes in the Hatter Hill area. This
community type may represent a seral stage following fire. Much self thinning was evident
within the thickets,
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Figure 5. Dendrogram of the sifes from the Forrestania greenstone belt south of Middle Ironcap
showing the five group level classification,
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Community types 3, 4 and 5 represent eucalypt woodtands on more fertile soils but did include
several sites on weathering laterites. Community type 3 was generally dominated or co
dominated by Fucalyptus flocktoniae occurring on shallower greenstones soils across the study
arca. Other eucalypts recorded in community type 3 included Eucalyptus eremophila, I
conglobata, E. livida and Eucalypius densa subsp. densa. Species in species group F were
most faithful to this community type. Average species richness was 16.0 taxa / plot.

Community type 4 was a mallee community dominated by Eucalyptus calycogona {or rarely F.
cylindrocarpa) on small colluvial flats. Occasional large emergent Eucalyptus salmonophloia ]
were a feature of this community type. Species richness was low with an average 10.8 taxa /
plot.
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Table 2. Sorted two way table of the Forrestiana greenstone belt south of Middle froncap
showing species occurrence by community type. Site codes appears as columns, species code
as Fows.

COMMUNITY PY PR
LA IE 2 3 4 &

fawWasss | Nhthmmmhh | dmshah fmes s Fdwhmmshhwh
sttttihhhhi hhlrithenlisiiirshisihhsh

clw
rsh
kiihihbhhililicceliitkehikiteicolkiielieiill
Noloacces) 11110001 1110C0a1010e0010c100011cl
1010000001 3111123111124014311601213035131101
2013263410011 011 5C a1 5 1 40 Dol
1 16931 1201 381 4 51 2

GROLIE A
Andrewsii
aff, prunonianum

ROUP B

aatanostegla M3

i sp. Souths Ironcap (NG 2518
schroa subsp. robertii
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Specics in specics group 1 were typical of community type 4 and 5 while species in species
group J were also common in community type 5 they were almost completely lacking in
community type 4. This community type was recorded from areas near Middle and South
Ironcap.

Eucalyptus flocktoniae, E. salubris, and E. annulata were the common dominants or co-
dominants in community type 5, the latter two species not occurring in the other £, flocktoniae
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community (type 3). The understorey was generally dominated by Melaleuca spp. (generally
Melaleuca cucullata and / or Melaleuca pauperiflora subsp. pauperiflora, but also
occasionally with M. agathosmoides, M. phoidophylla and M. coronicarpa). Species in
species group J are largely restricted to this community type except for /. flocktoniae and
Exocarpos aphyllus which are shared with community type 3. This community occurred on the
decper clay soils across the study arca. Average species richness was fow at 11.3 taxa / plot.

Physical Correlates

Topography was not a major controlling feature of the vegetation. The communities of the
ironstone hills were widespread and uniform (at least in species composition) from the ridges to
lower valley slopes. The undulating greenstone plain had little obvious relief and soil type and
soil depth changed in a complex mosaic not related to major changes in topography (Table 3).
The exceptions to this were the Eucalyptus calycogona mallee (type 4) that was restricted to
small vaileys and the species poor thickets of Middle Ironcap and Hatter Hill (type 1b) which
tended to occur high in the landscape. Similarly neither slope or aspect was strongly correlated
with community type.

Table 3. Topographic position by community type.

Community  Ridge Upper Mid  Lower Valley  Small rise

type top slope slope  slope m valley
la 2 2 5

Ib 3 | 2 |

2 1 I

3 2 1 | 2

4 4

5 6 I 2 [

Soil type and underlying geology were the major correlates with vegetation patterning.
Community type 1 was entirely restricted to banded ironstone and massive laterites, while the
other community types generally occurred on greenstone derived soils or weathered laterites
(Table 4). The banded ironstones and massive laterites generally give rise to a yellow sandy
loam almost all of community type 1 occurs on this soil type. Community types 3 and 4 are
largely found on orange or brown loams while community types 2 and 5 generally occur on red
clays, in the case of community type 2 these are very shallow over massive bedrock. Litter also
tends to be more prevalent in community types 2 and 5, in contrast to . flocktoniae
woodlands of community type 3 which tended to have very low litter cover (Table 5).

Table 4. Soil class by community type

Community type  Red clay loams  Orange to brown  Yellow sandy

sandy loams loam
la 9
lb 2 5
2 2
3 5 i
4 3 1
5 6 3 1




Table 5 Litter cover by community type.

Community type < 30% 30% - 70% > 70%
la 5 4

b 1 5 ]

2 2

3 4 2

4 2 2

5 5 5

Ordination Results

Ordination of the site data was undertaken to show spatial refationships between groups and to
better elucidate possible environmental correlates with the classification. The results of a three
dimensional ordination (stress level 0.17) support the interpretation that a soil nutrient gradient
is controlling the vegetation patterning. The first and second axes separate community type 2
from the rest while axes one and three reflect substrate and soil differences (Figure 6).

Community types 4 and 5 occur in the lower left quadrant of the ordination. These community
types occur on richest soil with Fucalyptus salmonophloia and E. salubris being major
components. (Thesc two communities separate on a gradient running at ninety degrees). The
sites on sandy yellow soils derived from banded ironstonc or laterite occur in the upper right
quadrant. The E. flocktoniae woodlands (type 3) and the Allocasuarina - Melaleuca thicket
community (type 2) occupy an intermediate position (Figure 6).

DISCUSSION

The flora of 234 taxa was recorded from the southern Forrestania greenstone belt (Table 6).
This flora included 2 Declared Rare taxa, 16 priority taxa and one species collected for the first
time. The finding of a new Stenanthemum and significant new populations of two Declared
Rare taxa was somewhat surprising given the biological survey undertaken prior to the
commissioning of two active mines in the study area. Of the 18 taxa on the priority flora list
and the onc new species, eight are restricted to banded ironstone or soils developed on massive
laterite of the Forrestania belt. These taxa all have a similar distribution in an area subject to
intensive mining activity. Presently these taxa are listed as either DRF, P1 or P3 although all
taxa face a similar level of threat. The six non DRF taxa should be considered for declaration
as DRF but will require further survey to determine precise population numbers and
boundaries. None of these species have been recorded from other banded ironstone ranges
(Newbey & Hnatiuk 1988, Gibson & Lyons 1995, Gibson ef al. 1997).

The southern Forrestania belt had a similar sized flora to that recorded for the Bremer and
Parker Ranges, although annuals and geophytes were underestimated on those ranges due to a
poor scason {(Gibson & Lyons 1995). The flora of the belt was typically south western in
composition with low representation of genera common in the more arid Southwest Interzone
(cg Eremophila). Occurrence of priority specics was much higher than the nearby Bremer and
Parker Ranges, perhaps reflecting the unusual combination of geology and climate (Table 7).
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Table 6. Taxa endemic to the Forrestania greensfone belt needing urgen! further survey.

Taxon Current
priority listing

Banksia sphaerocarpa var. dolichostyla
Boronia revoluta

Cryptandra intonsa

Dryandra viscida

Grevillea insignis subsp. elliotii

Grevillea lullfitzia

Lasiopetalum sp. Ironcaps (PG Wilson 7024)
Stenanthemum sp. South Ironcap (NG 2518) Not listed

—— L2 L) — o

Newbey and Hnatiuk (1988) noted that the flora and vegetation of the three Ironcaps (North,
Middle and South varied significantly in terms of species composition. Analysis of plot data
supports this observation, Of the two communitics occurring on banded ironstone or laterites,
type la is largely restricted to South Ironcap, while community type 1b was only found on
Middle Ironcap and Hatters Hill (Table 4). Indeed within type 1b it is possible to s¢parate
Hatter Hill quadrats based on species group H.

Table 7. Comparison of the floras of the Forrestania greenstone belt between Middle Ironcap
and Hatter Hill with the Bremer Range and the Parker Range.

Southern Forrestania Bremer Range Parker Range
greenstone belt

Total taxa 234 269 256
Declared Rare Flora 2 1 .
Priority taxa 16 6 8
Recommended listing 1 2 3
Fucalyptus spp. 23 30 29
Melaleuca spp. 17 19 14
Acacia spp. 16 ¥ 20
Eremophila spp. 2 1 7

While community type la was recorded from the ridge crest of South Ironcap to the lower
slopes, community structure and dominance changed dramatically and patterns of occurrence
of annuals and geophytes could be expected to be quite different between these quadrats.

Elsewhere in the goldfields ranges lateritic breakaways are dominated by a species poor
community dominated by Fucalyptus livida or E. capillosa. This landform was rare in the
southern Forrestania belt (Newbey & Hnatiuk 1988) and where it did occur understorey
species richness was high but variable and consequently these sites did not form a distinct
community type. This difference again probably reflects the higher rainfall of the arca
compared with the more inland ranges.
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Mining and exploration has been and continues to be extremely active in the study area and
rehabilitation has generally been poor. There is an urgent need for the adoption of high
standard environmental management of both exploration and mining operations.

Almost none of the Forrestania greenstone belt is currently in the conscrvation reserve system.
Work outlined here and previously reported by Beard (1972) and Newbey and Hnatiuk (1988)
indicate a number of plant communities and at least eight species are restricted to this area. The
small Lake Cronin Nature Reserve (1016 ha) which lies between Middle Ironcap and Mt
Holland is the only reserve covering the Forrestania vegetation system. None of the banded
ironstone or associated lateritic areas are currently reserved. The work reported here strongly
supports Henry — Hall’s (1990) conclusion that there is an urgent need for a series of nature
reserves along the Forrestania belt and supports the reserve recommendations he outhines,
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Flora list for greenstone belt between Middle Ironcap and Hatter Hill.

This list includes all taxa from both the sampling quadrats and the opportunistic collections.
Nomenclature follows Green (1975) and current usage at PERTH (ms denotes a manuscript

name, * indicates a weed).

Family: Amaranthaceae
Ptilotus holosericeus

Family: Anthericaceae
Thysanotus patersonti

Family: Apiaceae
Daucus glochidiatus
Hydrocotyle rugufosa
Platysace maxwelli
Trachymene ornata

Family: Apocynaceae
Alyxia buxifolia

Family: Asteraceae
Asteridea athrixioides
Blennospora drummondii
Brachyscome perpusilla
Hyalosperma demissum

*  Hypochaetis glabra
[soetopsis graminifolia
Millotia tenuifolia
Olearia axillaris
Olearia muelleri
Podolepis lessonii
Podolepis tepperi
Rhodanthe lacvis
Senecio glossanthus
Senecio hispidulus

Family: Boraginaceae
Halgania andromedifolia
Halgania lavandudacea

Family: Cacsalpiniaceae
Labichea lanceolata

Family: Casuarinaceae
Allocasuarina acutivalvis
Allocasuarina campestris
Allocasuarina thuyoides

Family: Celastraceae
Psammomoya choretroides

Family: Centrolepidaceac

Centrolepis cephaloformis subsp.
cephaloformis

Family: Chenopodiaceae
Atriplex patula
Sclerolaena diacantha

Family: Chloanthaceae
Cyanostegia lanceolata

Family: Crassulaceae
Crassula colorata

Family: Cupressaceae
Callitris canescens
Callitris preissii subsp. verrucosa
Callitris roei

Family, Cyperaceae
Lepidosperma aff. brunonianum (NG
2504)
Lepidosperma aff, brunonianum (NG
2062)
Lepidosperma sp, (NG 2512)
Schoenus nanus

Family: Dilleniaceae
Hibbertia aff. catoniae [sp AS] (RAS 445)
Hibbertia aff. enervia (NG 2522)
Hibbertia aff. pungens (NG 2523)
Hibbertia gracilipes
Hibbertia pungens
Hibbertia rostellata complex
Hibbertia sp. (NG 2524)
Hibbertia sp. (NG 2523)

Family: Droseraceae
Drosera browniana
Drosera glanduligera
Drosera lowriei
Drosera macrantha

Family: Epacridaccac
Acrotriche patula
Astroloma serratifolium
Leucopogon aff, hamulosus
Leucopogen cuncifolius
Leucopogon dielsianus




Leucopogon fimbriatus
Leucopogon leptanthus
Lysinema ciliatum
Styphelia pulchella

Family: Euphorbiaceae
Beyeria brevifolia

Family: Geraniaceac
Pelargonium havlasae

Family: Goodeniaceac
Dampiera angulata
Goodenia pinifolia
Scaevola spinescens

Family: Hacmodoraceac
Conostylis argentea

Family: Juncaginaccae
Triglochin calcitrapum

Family: Lamiaceae
Hemigenia teretiuscula
Microcorys obovata
Westringia cephalantha
Westringia rigida

Family: Lauraceae
Cassytha aurea
Cassytha glabella
Cassytha melantha
Cassyiha racemosa

Family: Loganiaccae
Logania perryana
Logania sp.

Family: Mimosaceae
Acacia andrewsii
Acacia binata
Acacia brachyphylla var. brachyphylla
Acacia caslanostegia ms
Acacia deficiens ms
Acacia crinacea
Acacia evenulosa ms
Acacia hemiteles
Acacia heterochroa subsp. robertii
Acacia merrallii x poliochroa hybrid
Acacia intricata
Acacia merrallii
Acacia poliochroa
Acacia singula
Acacia sulcata var. platyphylla
Acacia uncinella

Famidy: Myoporaceae

Eremophila decipiens subsp. decipiens ms

Family: Orchidaceae
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Zremophila psilocalyx

Family: Myriaceae

Asfarica ambigua

Beaufortia micrantha

Beaufortia schaueri

Calothamnus quadrifidus

Calytrix breviseta subsp. stipulosa

Chamelaucium ciliatum

Eucalyptus aif oleosa (NG 2514)

Eucalyptus aff. calycogona

Eucalyptus annulata

Eucalyptus argyphea

Eucalyptus calycogona

Eucalyptus conglobata

Fucalyptus cylindriflora

Eucalyptus cylindrocarpa

Eucalyptus densa subsp. densa

Eucalyptus eremophila

Eucalyptus flocktoniac

Eucalyptus gratiae

Eucalyptus grossa

Eucalyptus livida

Eucalyptus longicornis

Eucalyptus ioxophleba subsp. lissophloia

Eucalyptus olivina

Eucalyptus phacnophylia subsp.
interjacens

Fucalyptus pileata

Eucalyptus salmonophloia

Eucalyptus salubris

Eucalyptus transcontinentalis

Eucalyptus yilgarmensis

Euryomyrtus leptospermoides ms

Leptospermuin fastigiatum

Melaleuca acuminata subsp. acuminata ms

Melaleuca adnata

Melaleuca agathosmoides

Melaleuca cardiophylla

Melaleuca cliffortioides

Melaleuca cordata

Melaleuca coronicarpa

Melalenca cucullata

Melaleuca lanceolata

Melaleuca lateriflora subsp. lateriflora ms

Melaleuca pauperiflora subsp. pauperiflora

Melaleuca pentagona

Melaleuca phoidophylla ms

Melaleuca pungens

Melaleuca sp. (NG 2516)

Melaleuca teathidoides

Melaleuca uncinata

Micromyrtus racemosa

Thryptomene kochii

Verticordia chrysantha

Caladenia flaccida ms



Caladenia microchila ms

Caladenia saccharata

Caladenia sigmoidea

Diuris laxiflora

Eriochifus dilatatus

Microtis media subsp. media

Pterostylis aff nana (Fawn Snail Orchid)

Pterostylis aff. aspera (Dwarf Shell
Orchid)

Pterostylis aff. barbata (Dwarf Bird
Orchid)

Pterostylis mutica

Pterostylis picta

Pterostylis recurva

Pterostylis sanguinea

Thelymitra aff. macrophyllum

Family; Papilionaceae
Daviesia benthamii subsp. acanthoclona
Daviesia euryloba ms
Daviesia nematophylla
Gastrolobium parviflorum
Gastrolobium spinosum
Pultenaea arida
Templetonia sulcata

Family: Pittosporaceae
Bentleya diminuta
Billardiera coriacea

Family: Plantaginaceae
Plantago aff. hispidula (NG & ML 1732)

Family: Poaceae
Austrostipa elegantissima
Austrostipa platychaeta
Danthonia caespitosa
Neurachne alopecuroidea
Plectrachne rigidissima

Family: Polygalaceae
Comesperma volubile

Family: Portulacaceac
Calandrinia corrigioloides

Family: Primulaceae
*  Anagallis arvensis

Family: Proteaceac
Adenanthos argyreus
Banksia elegans
Banksia laevigata subsp. fuscolutea
Banksia sphacrocarpa var. dolichostyla
Dryandra pallida
Drryandra viscida
Grevillea acuaria
Grevillea cagiana
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Grevillea huegelii

Grevillea insignis subsp. elliotii

Grevillea lullfitzii

Grevillea nematophylla

Grevillea paniculata

Hakea commutata

Hakea erecta

Hakea multilineata

Hakea scoparia

Hakea subsulcata

Isopogon gardneri

Isopogon scabriusculus subsp.
stenophyllus

Persoonia helix

Petrophile circinata

Petrophile glauca

Petrophile stricta

Synaphea interioris

Family: Rhamnaceae

Cryptandra intonsa

Cryptandra minutifolia subsp. minatifolia

Cryptandra myriantha

Cryptandra wilsonii

Stenanthemum sp. Southern Ironcap (NG
2518)

Trymalium myrtillus subsp. myrtillus

Family: Rubiaceae

Opercularia hispidula

Family: Rutaccac

Boronia inornata subsp. leptophylia

Boronia revoluta

Drummondita hassellii

Microcybe albiflora

Phebalium ambiguum

Phebalium brachycalyx

Phebalium filifolium

Phebalium tuberculosum x canalicalatum
intergrade

Phebalium tuberculosum

Family: Santataceae

Exocarpos aphyllus
Santalum acuminatum

Family: Sapindaceae

Dodonaea bursariifolia

Dodonaea ceratocarpa

Dodonaca pinifolia

Dodonaea ptarmicacfolia

Dedonaea stenozyga

Dodonaea viscosa subsp. angustissima

Family: Stackhousiaceae

Stackhousia monogyna
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Family: Sterculiaceae
Lasiopetalum sp. Froncaps (P.CG. Wilson Family: Zyvgophyllaceae
7024} pn Zypophylun ovidin

Family: Stylidiaceae
Stylidium breviscapum
Stylidium sejunctus s
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APPENDIX 2

Floristic data for sites from Middle Ironcap to Hatter Hill,

The full data set (226 taxa x 38 quadrats) is provided in Cornell University Condensed Format.
The species codes arc derived from the first three letters of the genus and species names with a
further two letters from intraspecific rank where applicable except where otherwise listed

below,

Non standard species codes.

Eucalyptus salmonophloia EUCSALm
Eucalyptus salubris EUCSALu
Lepidosperma aff. brunonianum (NG 2504) LEP2504
Lepidosperma aff. brunonianum (NG 2512) LEP2512
Melaleuca cordata MELCORd
Mclaleuca coronicarpa MELCORo
Forrestania greenstone middle ironcap fo hatter hill 7-8-97
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APPENDIX 3

Geographical location for the sites from Middle Ironcap to Hatter Hill.

Plot
DRKO1
DRKO02
DRKO3
DRKO04
HEILLO1
HHILI.02
HHILLO3
HHILLO4
HHILLOS
HHILLOG6
HHILLO7
HHILLOS
HHILLO9
HHILL10
HHILL11
HHILL1?2
HHILL13
MIC{]
MICO02
MICO3
MIC04
MICOS
MIC06
MSI01L
SICOI
SIC02
SICO3
STHCO}
STHCO2
STHCO03
STHCO4
STHCO3
STHCO6
WSIC01
WSIC02
WSICO3
WSIC04
WSICO3

Latitude
327310
32.7361
32.7383
32.7333
32.8248
32.8267
32.8278
32.8247
32.8271
32.8294
32.8327
32.8325
32.8586
32.8265
32.8229
32.8231
32.8179
32.5753
323758
32.5749
32.5746
326104
32.5720
32.6396
32.7656
32.7654
32.7568
32.7460
32,6802
32.6794
32.6788%
32.6780
32.6781
32.6884
32.6892
32.6873
32.6883
32.6956

Longitude
119.8068
119.8100
119.8107
[19.8151
119.9809
119.9839
119.9853
116.9737
119.9699
119.9668
119.9935
119.9842
119.9938
119.9771
119.9785
119.9778
119.9702
119.7373
119.7370
119.7349
119.7321
119.7316
119.7532
119.7468
119.8360
119.8376
119.8381
[19.7746
119.7759
119.7790
119.7470
119.7826
119.7830
119.7756
119.7720
1197711
119.7787
[19.7828






