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ABSTRACT

A study was undertaken of the flora and plant communities of the Mt Manning Range which
lies some 100 km north of Koolyanobbing and 150 km north west of Coolgardic. The range is
formed by a central spine of banded ironstones running north — south, with lower areas of
greenstone to the east, It is surrounded by an outwash plain derived from these units and
extensive Tertiary sand sheets. Fifty four quadrats were cstablished and data from these sites
were used to define eight community types that were strongly correlated with topographic
position and substrate type. A total flora of 217 taxa was recorded from the range, of which
213 were native and 4 were weeds. Six taxa listed on CALM's priority flora list were found on
the range, one of which is not currently reserved. A further two taxa are recommended for
listing as priority 2.

The floristic classification is i broad agreement with previous descriptions of the range
detailing topographic position and soil type correlations. One vegetation type previously
reported as occurring on the range could not be relocated. None of the Die Hardy vegetation
system is presently in any conservation reserve.

INTRODUCTION

The Mt Manning Range is composed primarily of Archacan banded ironstones which reach
altitudes of 210 m above the surrounding plain. The range itself is surrounded by the Mt
Manning Nature Reserve but does not form part of this reserve. It was originally covered by a
Mining Act Ministerial Temporary Reserve (TR 1971H) but this has now lapsed and the arca
is again Vacant Crown Land although it is now occupied by an exploration lease (CALM
1994).

Banded ironstone and greenstone {Archacan mafic and ultramafic lithologics) 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 cast and stretch north - south over 800 km. The Mt
Manning Range lics some [00 km north of Koolyanobbing and 150 km north west of
Coolgardie (Figure ). Despite the ranges being heavily exploited for minerals for over a
hundred years a detailed knowledge of the vegetation and flora of the region is still lacking.

CLIMATE

The climate of the region is semi arid mediterranean with warm winters and hot summers.
Mean annual rainfall at Diemals (45 kan north west of the Mt Manning Range) is 282 mm
although seasonal variation is high. The driest year on record had rainfall of 146 mm and the
wettest was 514 mm (records available from 1970, Milewski & Hall 1995), Most rain falls in
winter and is generally associated with frontal activity from May through August. Summer

falls (to 150 mm) are highly erratic and result from thunderstorms or cyclones (Milewski &
Hall 1995).

The closest meteorological stations for which long term temperature data are available are
Southern Cross (150 km to the south south west) and Menzics (140 km to the east north cast).
Mean maximum temperaturcs at these stations is highest in January (34° - 35°C) with
December through March all recording mean annual temperatures above 30°C. Lowest mean
minimum temperatures of below 5°C are recorded in July. Recorded extreme temperatures from
Dicmals range from 46.5°C to -4.6°C.
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Figure 1. Location of study arca.




GEOLOGY AND LANDFORMS

The geology of the study area has been mapped and described in detail in the Barlee 1: 250000
sheet (Walker & Blight 1983) and the geology and landforms have been summarised by
Milewski and Hall (1995}, The study area has been tectonically stable singe the Proterozoie
(600 - 2560 million years (My) ago). The major landscape features are controlled by the
Archacan (2500 - 3700 My old} gramites which underlic most of the study area and have
weathered into gently undulating plains and broad valleys covered by Tertiary soiis (< 65 My
old). Trending roughly north - south are linear bands of Archaecan banded ironstone formations
{which were formed from of lacustrine deposits of iron oxides and quartz sand) and Archaean
greenstone formations (mafic and ultramafic lithologies). Widespread laterization is believed to
have occurred during the Cainozoic (the last 65 My). The net result 1s a very subdued
fandscape except for the highly resistant ironstone sediments which form a series of abrupt
rocky ranges (eg Mt Manning Range, Mi Jackson, Helena and Aurora Range) (Milowski and
Hall 1995).

VEGETATION

The Mt Manning Range lies in the Coolgardie interzone close to the border with the Murchison
botanical region (Beard 1990). The interzone is generally dominated by cucalypt woodlands
and shrublands on yellow sandplains and it marks the transition in vegetation from the species
rich south west to the more arid communities of the desert regions. The Murchison region is
dominated by mulga (Acacia aneura) low woodlands.

Beard (1972) described the major structural formations of the Jackson 1 :250 000 sheet which
lies immediately south of the Mt Manning Range. In that publication he describes the Die
Hardy vegetation system on the northern edge of that map sheet considering it similar to that
occurring on the banded ironstones of Mt Jackson and Koolyanobbing Range but slightly
different due to its lower rainfall. Brachychiton gregorii and Dryandra arborea are occasional
trees on the range crest with the northern slopes dominated by open scrubs of Acacia aneura,
A. linophylla, A. acuminata, A. tetragonophylla and Dodonaea sp. The southern slopes
support dense thickets of Allocasuarina acutivalvis and A. campestris with some acactas and
eucalypts.

Keighery ef al. (1995) ascribe the vegetation of the Mt Manning Range to this vegetation
system. They identify 30 major structural vegetation units as occurring along the range. The
ridges of the range support five structural units: Acacia aneura tall shrubland, Eucalypius
ebbanoensis mallee, Acacia quadrimarginea tall shrubland, Dryandra arborea tall shrubland
and Allocasuarina acutivalvis tall shrubland. The L. ebbanoensis mallee is a stunted version
of the vegetation of the lower slopes. The two acacia shrublands have similar composition but
differing dominance and the Dryandra shrubland occupies lateritic patches on the ridge crests.
Pure Acacia aneura low woodlands occur on lower slopes on deep colluvial soils while the
valleys are dominated by Fucalyptus salubris and / or E. salmonophloia woodland or by
Casuaring pauper (=C. cristata) low woodland around the base of the Mt Manning Range and
on small rises of greenstone on the plain. The surrounding sandplain is dominated by
Lucalyptus formanit over Plectrachne rigidissima.

The aim of the present work was to extend the work of Keighery et. al. (1995) by undertaking
further survey work on the Mt Manning Range (Figure 2). This involved the compilation of a
detailed flora list for the range and the assoclated outwash arcas, and a description of the
vegetation patterning of this arca based on a serics of permanently located quadrats.



MIETHODS

Fifty four 20 m x 20 m quadrats were established on the range, 1ts foot slopes aid thie tilwas
plain (Figure 2). These sites attempted to cover the major geograplicil, peomiorpholopcil and
floristic variation found in the study area. Care was taken to locate sites in the least disturbed
vegetation available in the area being sampled. No attempt was made to undertake detailed
sampling of the Tertiary sandplain that surrounds the range, although one was established on
the sandplain to allow comparisons with previous work done in the arca.

Within each site all vascular plants were recorded. Quadrats were sampled in early November
1995. Data on topographical position, slope, aspect, percentage litter, percentage bare ground,
percentage exposed rock, vegetation structure and condition were collected from each 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 ridges in the valleys - 6}.
Slope was scored on a one to three scale from flat to steep. Aspect was recorded as one of 16
cardinal dircctions, Vegetation structurc was recorded using Muir's (1977) classification.

All sites were permancntly marked with four steel fence droppers and their positions fixed
using a GPS unit. Twenty four soil samples from the A horizon were collected and bulked from
cach site. These soil samples are presently being analysed.

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 n
the area (Gibson & Lyons 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 envirommental correlates with the
classification {Belbin 1991).

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

RESULTS
FLORA

A total of 217 taxa (species, subspecies and varieties) were recorded from the Mt Manning
Range. The flora list was compiled from taxa found in the 54 plots or the adjacent arca and
from other opportunistic collections (Appendix 1). Of these 217 taxa, 213 are native and 4 are
weeds.

The best represented families were the Asteraceae (34 native taxa and 2 weeds), Myrtaceac (26
taxa), Chenopodiaceac (13 taxa), Poaceae (10 native taxa and 2 weeds), Myoporaceae (11
taxa) and Mimosaceae (10 taxa), Sampling was undertaken in the first week of November
1995 and although good rains had fallen in winter and spring of 1995, the annuals and
geophytes were largely finished and further additions could be expected to the flora list.
(Appendix 1),
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Figure 2. Location of survey sites within the study arca.




The most common genera were Fucalypius (14 taxa), Eremophila (11 taxa), Acacia (10 taxa)

and Prilofus (7 taxa). Very few weeds were encountered on the Mt Manning Range. During the
survey six taxa listed on CALM’s priority flora list (CALM 1996) were encountered (Table 1,

Figure 3).

Calytrix creswellii is not known from any conservation reserve however its typical habitat 1s
deep yellow sands and it is likely to occur in Mt Manning Range Nature Reserve. Daviesia
purpurascens has recently been delisted from DRF to Priority 4. Data from this survey and
previous surveys (Gibson ef al. 1997) supports this reassessment. Eucalyptus formanii has a
very restricted distribution in the Mt Manning — Die Hardy Range area, however within this
area it the locally dominant eucalypt of the Tertiary sand sheet. Grevillea erectiloba and
Grevillea georgeana are taxa restricted to the banded tronstone formations of the central
goldfields, on these ironstones they can be locally common, Leucopogon breviflorus has a
similar distribution to the grevilleas.

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

Taxon Current priority
listing

Calytrix creswellii
Daviesia purpurascens
Eucalyptus formanit
Grevillea erectiloba
Grevillea georgeana
Leucopogon breviflorus

N W R e

Mirbelia sp. Helena & Aurora (BJL 2003) was encountered at one site (Figure 4). This species
has previously been recorded from the Helena and Aurora Range, the Hunt Range and the Watt
Hills. Given its limited distribution it has been recommended for listing on CALM’s priority
flora list as a priority 2 taxon (Gibson ef a/. 1997). This recommendation is supported here.

Another taxon that has only been recorded from a fow locations in the Mt Manning Range arca
is Iiremophila aff. paisleyi (GIK 4327). There are two collections in PERTH of this taxon -
one from Diemals (from open woodland) and the other from Mt Jackson (from a Salmon gum
woodland), Two populations of this taxa were located on the Mt Manning Range (Figure 4)
both from small rises on the flats below the range, one dominated by Eucalyptus longicornis
and the other by Casuarina pauper. From the available data this taxon has a range of 50 km, It
is recommended that it be added to CALM’s priority flora list as a priority 2 taxon.

(Priority 2 taxa are defined as:- Taxa which are known from one or a few (generally < 5)
populations, at least some of which are not believed to be under immediate threat (ic not
currently endangered). Such taxa are under consideration for declaration as ‘rare flora’, but are
in urgent need of further survey.)
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recorded during the current survey.
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recorded during the current survey.
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VEGETATION

Only material that could be identified down to species level was included in the analysis (¢.99%
of records). In the 54 quadrats established on the Mt Manning Range 195 taxa were recorded
of which 122 were perennial (Appendix 2 & 3). Forty five 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 77 perennial taxa i 54
sites. Species richness ranged from four to 20 taxa per site, with individual taxa occurring in
between two and 38 of the 54 sites.

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

The dendrogram shows the 54 sites divide into two primary groups, the first group contaiming
sites with skeletal soils over banded ironstone or weathered yellow sand on banded ironstone or
laterite, the sccond group containing sites on greenstone or colluvial soils (Figure 5, Table 2).
Both of these groups can be further subdivided with a total of eight communities being
recognised.

Community type I were species poor sites that generally occurred on massive banded ironstone
near the crest of the range. Species richness was low (mean 9.75 taxa / plot) with only some
taxa in specics groups A and F (Table 2) being consistently represented, Dominance was
variable with Calycopeplus paucifolius being the most consistent. One site in this group
occurred on massive greenstone on a small rise near the base of the range. Constant species to
this group included the perennial grasses Amphipogon strictus and Austrostipa trichophylla
and the fern Cheilanthes austrotenuifolia; none were faithful to this group.

Community type 2 occurs on the lower flanks of the ranges on somewhat deeper soils. This
community type is generally dominated or co dominated by Eucalypfus ebbanoensis, Acacia
ramulosa, A. aneura, A. quadrimarginea and for at the foot of the range Callitris
glaucophylla. Specics groups G and H are largely restricted to this community type but at low
constancy levels (Table 2). Species group A is also well represented ag are two Acacia spp.
and Eremophila latrobei subsp. lafrobei. Average species richness was | 1.0 taxa / plot.

Around the base of the range and on some upland units a characteristic yellow sand unit
develops over laterite, Community type 3 occurs on this unit and is characterised by high
constancy of taxa in species group F. Common co-dominants include Acacia quadrimarginea,
Allocasuaring acutivalvis, Melaleuca filifolia, and Calycopeplus paucifolius. Typical shrubs
include Baeckea elderiana, Grevillea paradoxa, Grevillea obliquistigma and Phebalium
canaliculatum. Average species richness is high at 13.27 taxa / plot. This community is most
common around the base of the range but does occur where ever the laterite sheet remains.

Community types 4 and 5 are represented by single quadrats. Community type 4 occurs on
eroding breakaways which are dominated by Fucalypius capillosa subsp. capillosa. This
landform is very restricted at the Mt Manning Range. it is more common on the banded
ironstones of the Helena and Aurora Range and the Yendilberin Hills to the south (Gibson ¢f
al. 1997, Gibson, unpublished data).
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Figure 5. Dendrogram of the sites from the Mt Manning Range showing the eight group level

classification.
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A single quadrat was established on the sandy plain at the base of the range. This site was
dominated by Eucalyptus formanii and had previously been part of the regional survey
undertaken in the arca, being more representative of the surrounding sandplain (Keighery ef al.
1995). Species richness was low with only eight perennial species being recorded, four of
which were only recorded at this site.

Community types 6, 7 and 8 appear to represent communitics on the more fertile soils lower in
the landscape (Figure 5, Table 2). Taxa in species group A are most faithful to these three
communitics. These species Olearia muelleri, Ptilotus obovatus, Scaevola spinescens and
Maireana georgei (except community type 7). Community type 6 are cucalypt woodlands
which are found on the slopes, valley and small rises in the valleys. These sites are generally
dominated by Eucalyptus ebbanoensis and / or E. griffithsii, and occasionally by Eucalypius
oleosa. This community differs from community type 7 by general lack of taxa in species
group B and from community type 8 by the general lack of taxa from the chenopod rich species
group C (Table 2). Average species richness was 12.55 taxa / plot.

The Casuarina pauper and / or Eucalyptus longicornis dominated woodlands of community
type 7 are restricted to small greenstone rises on the plain at the base of Mt Manning Range.
Species groups A and B are well represented in this community type, however some individual
species of these groups arc entirely lacking (eg. Eucalyptus ebbanoensis, Maireana georgel,
Dodonaea rigida). Species richness of these sites was high with an average of 15.0 {axa / plot.

The final community type (type 8) is the chenopod rich eucalypt woodiands of the valleys and
small rises. Common dominants include FEucalyptus griffithsii, E. salubris and occasionally
Casuarina pauper. Species group C (largely chenopods) was characteristic of this community
type (Table 2). Average species richness was high at 15.31 taxa / plot. Some differentiation of
E. salubris sites can be seen in the two way table with some sites lacking k. griffithsii, Acacia
erinacea and Maireana trichopltera.




Table 2. Sorted two way table of the Mt Manning Range siles showing species occurrence by
community type. Site codes appears as columns, species as rows.

Commur
i 4 3 4 7 i

LR By vy LIS Y [RISSACACAVACE SLUIAATAY
Simirstmesstitt 1 ssset | ssttntimuriet
gpidigegiaghdlgrZadabydicl Zlrigartlzdabot s Yicaraarcabalb
\’ﬁl-:,fi‘;Iﬂﬁ(a{@ﬁa(}300/[3(‘:1051/0};‘;ﬁi(ﬁ/DDO/}UGL‘-O: Sra01/ fEa0aa0000boe
[RAH] 223bf}i&f:5755131()120630@‘)IG|-’.1:‘.(!226004224lUDGEEiDDET’]‘suI}E»‘..’SE}‘:

Z o [ 46¢

&5 1135 134

§ ! L L
1 i i i
i i i
SPECIES GRGUP A i |
Acacia acuminata DU H o Tt
fucalyptus griffithsii [ .
Acacia ramulosa R B I i '
A pagon daaagebrareiigaeabia A ‘s
acacia retragonophyila | ! N
Senna artenisioides subsp. filifolia porror i 4
rola spinescens [ LI R ' b
Ay QROUGE: 1 . H L
ria muelleri H i !
Shovatug L i *
Hapa elegantissing L ‘ .
stipa trichephyllia ety ey
hoacia erinacea 1 1
Malveans Urichoptera H i
Alyxia huxifelia H LR ¢
Eucalyptus ebbanoensis [ | t
Wesgtringia cephalantha £ ‘ot M
Eremophila eppositifolis var, angustifolia ms ! 1 L
Exocarpos aphyllus i i v
A e e -
CIES GROUF B | 1
suarina pauper [ |
pustrostipa platychaeta i §
gremophila decipiens ! |
Dodonaea lobulata H [
Eremophila oldfieldii subspg. angustifoliaz ms 1 i
Eremophila aff. paisleyl (GJK 4327} b I
Eremophila lnterstans i i
Eucalyptus longicornis | 1
Dodonasa rigida H 1
Santalum spicatus 1 [ |
N -
GROUP O ' |
avpiplex numeularia 1 § it LA
Rhagodia drumnonds H | | ' b b
sclerolaena diacantha H [ R
tex vesioara ! 1 1 . AR
paria { | s LRI
Pformis H . H H i Toebeas
; 1 [ 1 | [ERN
Rhynchayrhena linearis N : i il ; i s
Ernchyiachs L ANY G a vt i P H H '
fucalyprus oleosa Lot | i P | | ‘
i [ - e A e m e
£S5 GROUE L H 1 i i i i
Lna campast i 1 [ ! '
nozygy i i [ o ¢ .
gremophila glabra subsp. glabra s ! i R L v ¢
[V S R - - -
SPRECIES GROUP B 1 ; oy ; ;
gremophiia ionant | 1 i e [ !
Malreana pen ' [ [ t L
Malveans radiata i j bl H [ ¢
Eucalyphos hypochlamydea subsp. hypochlamydea us : ! [ ! | v
Threlkeldia diflusa i H [ ! ! ¢ .
e aien o Rl TR btk it
SPECIES GROUP F i [ | l
huacia ansura . pE H § i H i
Acacia guadyimargi . A R S R [ i
optiila latvobed subsp, Tatrobed wms AL L A H i
syat ina acutjvaleis ‘ P oreenenigiy !
o slderians [RAEEE R |
ateuca Cilifoiia v [ N H
alycopepd paucifoll ey porE e i | i
Grevilles paradoxa v P pradaee [ H i
eviflorus i i LR i 1 1
Hibbertia spicata - 1 (R [ I ! |
prosvanthera grylloana ' teooe b H H
willea obliguistigea i [T L . 1
restellats ' I T I i
canaliculatun dapaeas b iy i
1 austrotenwifolia LR 4 L . | L
o brucel subsp. bracei LA I N R t H
ana H HU * [ i i
[ P . G e - -
[N i i P ! H
tgardiensis su of fa H i L T ! ]
yila H e [ § f
aspera : e Pl 1 i
g ‘ A LR H :
woferi subsn. RN oot H
L - S T T - d - 4 - -

11




12

plectrachne '3

Physical Correlates

The community types showed very strong correlations with topographic position, soil type and
to a lesser degree slope (Tables 3, 4 & 5} all of which are strongly intercorrelated. Community
type 1 is largely restricted to upland and upper slopes on skeletal soils over massive ironstone

(rarely massive greenstone) on steep to gentle slopes.

Table 3. Community types by topographic position

Community type Upland  Upper  Mid Lower Valley Low risc in
slope  slope slope valley

| 2 1 1

2 I I 6

3 3 2 2 l 1 2

4 1

5 |

6 I 2 1 2 5

~1
LA

Table 4. Community type by soil type,

Community type  Skeletal Skeletal Sandy Deep
soil on soll over loam over  sands,
massive massive laterite loams and
ironstone greenstone clays

] 3 1

2 1 7

3 2 8 ]

4 1

3 I

6 I 3 7

7 5

8 | 12

Community type 2 generally oceurs around the base of the range on deeper sandy soils on
gentle or flat slopes. Community type 3 can occur in all places in the landscape but is restricted
to yellow sandy soils over laterites. Thesc soils are found on gentle or flat slopes.

Community type 4 is restricted to the single large eroding breakaway located in the study area,
a landform not common in northern goldfields (Milewski & Hall 1995). Community type 5



occurred on gentle sloping sites with deep sandy soils which are more typical of the sandplain
surrounding the range.

Table 5. Community type by slope.

Community type  flat gentle steep
1 3 1

2 4 4

3 7 4

4 1

5 |

6 4 7

7 5

8 8 5

Community type 7 was restricted to gentle slopes on small greenstone rises in the valleys that
had developed deeper soil profiles, while community type 8 occurred on similar positions as
well as the valleys.

When the soil chemistry analyses are available (these are presently with the WA Cheristry
Centre) a more detailed analysis of soil differences between the eight community types will be
possible.

Ordination Results

Ordination of the site data was undertaken to show spatial rclationships between groups and to
better elucidate possible environmental correlates with the classification. The results of a three
dimensional ordination (stress level 0.176) shows good separation of most of the classificatory
groups. The first and second axes separated community types 4 and 5 from all other sites,
further indicating the very different nature of these community types. The first and the third
axcs show what appears to be a major soil fertility gradient from the yeliow sands over laterites
of community type 3 in the upper right quadrant to the chenopod rich loams of community type
8 in the lower left quadrant (Figure 6).

Along this gradient community type 1 is most similar to community type 3 followed by
community type 2 with community types 6 and 7 (although these scparate on the orthogonal
axis) being most similar to community type & Further elucidation of these gradients will be
possible when the results of the soil chemical and mechanical analyses are available.

DISCUSSION

The total of 217 taxa recorded on the Mt Manning Range compares with 293 taxa recorded by
Keighery ef al. (1995) for the Mt Manning Range area which included both the range and the
surrounding sandplain in the Mt Manning Range Nature Reserve. The total for the range is low
compared with the list for the Helena and Aurora Range (324 taxa) this probably reflects in
part the sampling of the Mt Manning Range later in the scason when many of the annuals and
geophytes were finished (Gibson ef al. 1997). However the flora list for the range is also lower
than those for the Bremer Range (268 taxa) and the Parker Range {256 taxa) which were

sampled in very poor years (for annuals and geophytes) (Gibson & Lyons 1995). This
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reduction in total species richness is consistent with a decline in species richness along an
increasing aridity gradient (Beard 1972). The Mt Manning Range lies just south of the
boundary between the Coolgardie botanical region and the Murchison region. The Coolgardie
region is the change over zone between the species rich south west and the more arid eremaean
zone.

Our resuits are consistent with the view of Keighery ef al. (1995) that the vegetation of the Mt
Manning Range area should be considered part of Beard’s Die Hardy vegetation system. Our
data suggest that the floristic variation across the range is considerably less than the structural
variation described by Keighery ef al. {1995). The present classification allow the placement of
the structural units described carlier to be set in a topography — soil context.

We were not able to relocate the Dryandra arborea shrubland on the top of the Mt Manning
Range described by Keighery ef al. (1993) despite extensive searches in the region of South
East Peak, the ridge to the west and the more extensive ridge to the north. This community
type, which is common on the massive ironstone tops of the Helena & Aurora Range (70 km to
the south), must be Jocakised in small patches on the Mt Manning Range. This decrease in the
occurrence of this community type is likely to be associated with the decreasing rainfall (Beard
1972, Off the range Dryandra arborea was encountered twice, once on skeletal soils over
decomposing granites and also on deep yellow sands. Both populations occur on the gridline
between North West Peak and the Diemals — Menzies road. These populations represent the
northern limits of this species.

Keighery et al. (1995) listed Neurachne sp. Nov. (GJK. / JA 1951} as a common perennial
grass of the Fucalyptus ebbanoensis woodlands of the lower slopes. This taxon was not
recorded during the current survey. Common perennial grasses recorded included Amphipogon
strictus, Austrostipa trichophylla, and Austrostipa elegantissima. The Neurachne may have
been missed due to lateness of the survey. The distribution of this species on the range needs
clarification.

Significant populations of the priority taxa Grevillea erectiloba, Grevillea georgeana and
Leucopogon breviflorus were located during the present survey. (rrevillea georgeana
generally occurs on massive banded ironstone while G. erectiloba generally occurs on yellow
sands over laterites around the base of the range. Of the five regional endemics of the banded
ironstones and associated soils of the Helena and Aurora 70 km to the south (Gibson ef

al 1997), only Grevillea erectiloba and Grevillea georgeana and Mirbelia sp. Helena &
Aurora (BJL 2003} occur as far north as the Mt Manning Range.

The Mirbelia has previously been recommended for listing as a priority taxon given its limited
distribution on soils associaied with banded ironstone (Gibson er al. 1997). That
recommendation is supported here. Another taxon with very restricted distribution was
identified during the current survey. This taxon (Fremophila aff. paisieyi (GIK 4327)) is only
known from four populations spread over 50 km from Mt Manning Range to Diemals and
south to Mt Jackson. It is recommended that this taxon also be listed as a priority 2 taxon.

The present survey clearly shows that the ridge and slope communitics are fundamentally
different from those reported for the Helena and Aurora Range (Gibson er al. 1997). The
Helena and Aurora Range is also composed of massive banded ironstones of the same age
(Chin & Smith 1983). The differences in vegetation therefore most likely reflect differences in
climate. None of the Die Hardy vegetation system is presently reserved. Our work supports the
recommendations of Henry-Hall (1990) CALM (1994) and Keighery ef /. (1995) that the Mt
Manning Range should become part of the Mt Manning Range Nature Reserve.
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APPENDIX 1

Flora List for the Mt Manning Range.

This list includes all taxa from both the sampling quadrats and the opportunistic colleeiimns
Nomenclature follows Green (1975) and current usage at PERTH (ms denotes o isaiiisaig
name, pn denotes a phrase name, ¥ indicates a weed).

Family: Adiaitaceae

Cheilanthes austrotenuifolia
Cheilanthes lasiophylia

Family: Amaranthaceae
Ptilotus acrvoides
Ptilotus divaricatus
Ptilotus drumimondii
Ptilotus exaltatus
Ptilotus gaudichaudii
Ptilotus holosericeus
Piilotus leucocoma
Ptilotus obovatus

Family: Anthericaceae
Thysanotus patersonii

Family: Apiaceae
Daucus glochidiatus
Trachymene ornata

Family: Apocynaceae
Alyxia buxifolia

Family: Asclepiadaceac
Marsdenia australis
Rhyncharrhena finearis

Family: Asteraceac

Actinobole uliginosum
Asteridea athrixioides
Blennospora drummondii
Calotis hispidula

Calotis multicaulis
Cephalipterum drummondii
Chthonocephalus pseudevax
Erymophyllum ramosum subsp. ramosum
Gilberta tenuifolia

Gilruthia osbornet
Gnephosis tenuissima
Hypochaeris glabra
Lawrencelia rosea
Leucochrysum f{itzgibbonii
Olearia exiguifolia

Olearia humilis

Olearia muelleri

Olecaria pimeleoides

Olearia subspicata
Podolepis canescens
Podolepis capillaris
Podolepis lessonii
Podotheca angustifolia
Rhodanthe laevis
Rhodanthe manglesii
Rhodanthe oppositifolia
Rhodanthe rubella
Rhodanthe stricta
Schoenia cassiniana
Senecio glossanthus

*  Sonchus oleraceus
Streptoglossa liatroides
Trichanthodium skirrophorum
Vittadinia humerata
Waitzia acuminata
Waitzia citrina

Famuly: Boraginaccac
Haigania viscosa

Family: Brassicaceac
Stenopetalum filifolium
Stenopetalum pedicellare

Family: Caesalpiniaceae
Senna artemisioides subsp. filifolia
Senna pleurocarpa var, pleurocarpa

Family: Campanulaceae
Wahlenbergia tumidifructa

Family: Casuarinaceae
Allocasuarina acutivalvis
Allocasuarina campestris
Allocasuarina corniculata
Allocasuaring helmsii
Casuarina pauper

Family: Chenopodiaceae
Atriplex nummularia
Atriplex vesicaria
Enchylaena tomentosa
Maircana georgei
Maireana pentatropis
Maircana radiata
Maireana {richopiera




Maireana {riptera
Rhagodia drummondii
Sclerolaena densiflora
Sclerolacna diacantha
Sclerolaena fusiformis
Threlkeldia diffusa

Family: Chleanthaceae
Lachnostachys coolgardiensis
Physopsis viscida

Family: Crassulaceae
Crassula colorata

Family, Cupressaceae
Callitris columellaris
Caliitris glaucophylla

Family: Cyperaceae
Lepidospertna sp.

Family: Dasypogonaceas
Xerolirion divaricata

Family: Dilleniaceae
Hibbertia rostellata complex
Hibbertia spicata

Family: Droseraceae
Drosera menzicsii

Family: Epacridaceac
Leucopogon breviflorus

Family: Euphorbiaccae
Calycopeplus paucifolius
Poranthera microphylla

Family: Frankeniaceae
Frankenia desertorum

Family: Geraniaceae
Erodinm cygnonum

Family: Goodeniaceac
Brunonia australis
Dampiera juncea
Dampiera roycet
Goodenia berardiana
Goodenia occidentalis
Scacvola spinescens
Velleia rosea

Family: Haloragaceac
Glischrocaryon flavescens
Gonocarpus nodulosus
Haloragis gossel
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Family: Lamiaceac
Prostanthera althoferi subsp. althoferi
Prostanthera grylioana
Westringia cephalantha

Eamily: Lobeliaceac
Lobelia heterophylla

Family: Loganiaceac
Mitrasacnie paradoxa

Family: Loranthaceac
Amyema miquelii

Family: Malvaceae
Abutilon otocarpum
Abutilon oxycarpum
Sida atrovirens ms
Sida calyxhymenia
Sida sp.golden calyces (H.N.Foote 32y pn

Family: Mimosaccae
Acacia acuminaia
Acacia andrewsii
Acacia aneura
Acacia coolgardiensis subsp. effusa
Acacia erinacea
Acacia kempeana
Acacia neurophylia
Acacia quadrimarginea
Acacia ramulosa
Acacia tetragonophylla

Family: Myoporaceae

Eremophila aff. paisleyi (GIK 4327)

Eremophila alternifolia

Eremophila clarkei

Eremophila decipiens

Eremophila glabra subsp. glabra ms

Eremophila interstans

Eremophila ionantha

Eremophila latrobei subsp. latrobei ms

Eremophila oldfieldii subsp. angustifolia
ms

Eremophila oppositifolia var. angustifolia
ms

Eremophila scoparia

Family: Myrtaceae

Baeckea clderiana

Calytrix creswellii

Eucalyptus capillosa subsp. capillosa

Eucalyptus cbbanoensis

Eucalyptus formanii

Eucalyptus griffithsii

Fucalyptus hypochlanmydea subsp.
hypochlamydea ms

Eucalyptus leptopoda subsp. leptopoda




Eucalyptus longicornis

Encalyptus loxophleba subsp. lissophloia
Eucalyptus oldfieldii

Eucalyptus oleosa

Eucalyptus salubris

Eucalyptus subangusta subsp. subangusta
Encalyptus transcontinentalis
Eucalyptus yilgarnensis

Euryomyrtus maidenii  ms
Homalocalyx thryptomenoides
Malleostemon roscus

Melaleuca acuminata

Melaleuca filifolia

Melaleuca fulgens

Melaleuca uncinata

Thryptomene aspera subsp. aspera
Thryptomene kochii

Verticordia helmsii

Family: Orchidaceae
Pterostylis picta
Thelymitra aff. macrophyllum

Family: Papilionaceae
Daviesia purpurascens
Mirbelia depressa
Mirbelia ramulosa
Mirbelia sp.Helena & Aurora(B.J.Lepschi
2003) pn

Family: Phormiaceac
Dianella revoluta

Family: Pittosporaceae
Bursaria occidentalis
Cheiranthera filifolia var. filifolia

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

Family: Poaceac
Amphipogon strictus
Aristida holathera
Austrostipa elegantissima
Austrostipa platychaeta
Austrostipa trichophylla
Bromus arenarius
Danthonia caespitosa
Eragrostis dielsii
Monachather paradoxus
Plectrachne rigidissima
Pentaschistis airoides

*  Vulpia myuros

Family: Portulacaceac
Calandrinia eremaea

Family: Proteaceae
Dryandra arborea
Grevillea acuaria
Grevillea erectiloba
Grevillea georgeana
Grevillea nematophylla
Grevillea obliquistigma
Grevillea paradoxa
Hakea minyma

Family: Rhamnaceae
Stenanthemum stipulosum

Family: Rubiaceae
Canthium lineare

Family: Rutaceae
Eriostemon brucei subsp. brucei
Ertostemon tomentellus
Phebalimm canaliculatum
Phebalium tuberculosum

Family: Santalaceae
Exocarpos aphyllus
Santalim acuminatum
Santalum spicatum

Family: Sapindaceae
Dodonaea divaricata
Dodonaea lobulata
Dodonaca rigida
Dodonaea stenozyga
Dodonaea viscosa

Family: Solanaceae
Nicotiana occidentalis
Solanum cleistogamum
Solanum lasiophyllum
Selanum orbiculatun
Solanum plicatile

Family: Sterculiaceae
Brachychiton gregorii
Keraudrenia integrifolia

Family: Stylidiaceae
Stylidium dichotomum
Stylidinm limbatum
Stylidinm repens

Family: Zygophyllacecae
Zygophyllum apiculatum
Zygophyllum eremaeum
Zygophyllum ovatum
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APPENDIX 2

Floristic data set for the Mt Mamning Range.

The full data set (195 taxa x 54 quadrats) is provided in Cornell University Condensed
Format. The species codes are 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. Aira caryophyilea and Pentaschistis airoides proved difficult to
consistently differentiate and have been treated as a species complex in the full data set.

Non standard specics codes.

Maireana trichoptera MAITRIc
Maireana triptera MAITRIp

i omanning range dataset 24-7-97
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APPENDIX 3

Geographical location for the sites from the Mt Manning Range.

Plot Latitude Longitude
mrg0i 30.0003 119.6251
mrg02 29.9969 119.6239
mrgl3 299973 119.6245
mrgl4 29,9933 119.6189
mrg05 29.9904 1196173
mrg06 29.9869 119.6175
nmrQ1 208317 119.6075
nnr02 26.8731 119.6181
nimr(3 29.7197 1196128
nsl/01 29.9335 119.6001
ns1/02 29 9450 119.6167
nsi/03 299417 1196167
nsl/04 29.9347 119.6164
nsk/05 29,9322 119.6167
ns[/06 29,9292 119.6164
ns2/01 29.6361 119.6447
ns2/02 209414 119.6447
1s2/03 29.9453 119.6453
ns2/04 299522 119.6453
ns2/05 29.9558 119.6453
ns2/06 29.9697 119.6458
ns2/07 29.9851 119.6443
ns2/08 29.9914 119.6458
sepkO1 29.9985 119.6406
smr(] 30.0186 119.6447
smr02 30,0186 119.6403
smr03 30.0167 119.6301]
smir04 299961 1196081
vtaQl 29,9643 119.6079
vta(2 29.9636 119.6100
via03 29.9644 119.6121
vita(4 29,9638 119.6183
vta(s 299639 119.6211
vtaQ6 29,9631 1196217
vta07 299639 1196249
vta(O8 29,9636 119.6261
vial( 29.9636 119.6326
vth(] 29.9582 119.6333
vth(2 29,955 1196195
vtb(3 29,9552 119.6237
vtb04 29,954 119.6361
vth03 29.9542 [19.6328
vth06 29.0533 119.6286
vtcO ] 29.9452 119.6313
vic02 29.9466 119.6236

vie03 29.9458 119.6217



vte(4
vic0s
vitdO1
vid0?Z
vid(3
vtdO4
vieO 1
vic02

29.9464
269464
29.9361
269358
29,9361
29.9361
29,9906
29.9911

119,617
119.6117
119.6331
119.6339
119.636}
119.6428
119.6522
119.6595
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