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Dear Rory,
This memo documents an assessment of the likelihood of occurrence of terrestrial Short-range Endemic (SRE)
invertebrate fauna conducted for the Worsley Mining Development Envelope (WMDE) and Bauxite Transport
Corridor (BTC) components of the proposed Worsley Mine Expansion (WME). For this assessment, where
“WME” is used it relates to the combination of the WMDE and Bauxite Transport Corridor, which partially
overlap.

1

CONTEXT

Worsley is proposing to expand existing mining activities at the Boddington Bauxite Mine (BBM) and the
Worsley Refinery (Refinery) as part of the WME (the ‘Proposal’). This expansion of the BBM operation will
increase the existing mining envelope from 22,102 ha to 27,796 ha, in an area which will be referred to as the
The Primary Assessment Area (PAA).
The PAA includes the WMDE, BTC, Contingency Bauxite Mining Envelope (CBME) and maintenance within the
Refinery Lease Area. The estimated totals for these areas are:
•
•
•
•

WMDE – covers a land area of 27,796 ha, which includes the Pre-existing Approval Area and an
overlapping land area of 3,332 ha with the BTC
BTC – covers a land area of 4,146 ha
CBME – covers a land area of 747 ha
Maintenance within the Refinery Lease Area covers a land area of 5 ha

The Primary Assessment Area (incorporating the WMDE, BTC, CBME and Maintenance within the Refinery
Lease Area) represents a total of 29,362 ha (excluding the overlap area of 3,332 ha) and 32,694 ha (including
the overlap area).
This preliminary assessment for Terrestrial short-range endemic fauna includes the proposed Primary
Assessment Area for the WMDE and BTC provided by South32. It does not include the CBME or Maintenance
within the Refinery Lease Area, as these areas are addressed in the separate Terrestrial Short-Range Endemic
Fauna Risk Assessment (10 May 2019; Phoenix 2019).
The Proposal will involve the establishment of a long-term transport corridor for haulage between existing
mining areas and the Hotham mining areas including crossings of the Hotham River, access to bauxite
stockpiles at the Boddington Gold Mine (BGM), the inclusion of contingency bauxite mining and other
maintenance activities at the Refinery, construction activities and temporary support facilities associated with
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the Proposal as required. It is expected that the Proposal will be assessed as a Revised Proposal, modifying
existing operational activities as approved under Ministerial Statement 719 (as amended).
Current mining activities will continue to operate throughout the duration of the assessment process for the
Proposal, including transport of ore via the overland bauxite conveyor through to the Refinery. As per bauxite
mining operations at BBM, mining would be expected in the upper 8 – 12 m and dependant on depth to
caprock, to a maximum depth of approximately 40 m.
In 2011 and 2012, Phoenix Environmental Sciences Pty Ltd (Phoenix) undertook spring and autumn shortrange endemic (SRE) invertebrate fauna surveys in response to environmental conditions, as part of the
Worsley Biodiversity and Forest Management Plan (BFMP) (Phoenix 2012); The study area of the 2011/2012
assessment included the Primary Bauxite Area, but was referred to as the Primary Bauxite Area (PBA) at the
time and included a 5 km buffer (85,053 ha) and reference sites.
Five habitat types with the potential to harbour SREs were identified and sampled (Jarrah woodland, Wandoo
woodland, heathland, rocky outcrops and a creekline in Wandoo woodland) via ten sites in spring 2011 and a
further seven sites in autumn 2012 survey (Figure 1; Figure 2 and Figure 3). Only one site at Marradong was
located in an area scheduled for mining at that time. The remaining 16 sites were all outside areas scheduled
for mining (Phoenix 2012).
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SCOPE OF WORK

The scope of work was as follows:
•
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conduct a brief SRE risk assessment, that included:
o

a search of the WA Museum Arachnida/Myriapoda, Mollusc and Crustacea databases (WAM
2018)

o

review of records from surveys in the vicinity of the Proposal

•

review of topographical and vegetation datasets for the areas not previously surveyed by Phoenix
(2012)

•

based on the above, determine the likelihood of occurrence of conservation significant SRE species or
habitats.

OVERVIEW OF TERRESTRIAL SHORT-RANGE ENDEMISM

SREs are defined as animals that display restricted geographic distributions, nominally less than 10,000 km2,
that may also be disjunct and highly localised (Harvey 2002; Ponder & Colgan 2002). Short-range endemism in
terrestrial invertebrates is believed to have evolved through two primary processes (Harvey 2002), relictual
short-range endemism – where drying climate has forced range contraction into small pockets with remaining
moist conditions (e.g. south-facing rock faces or slopes of mountains or gullies) – and habitat specialist SREs
that may have settled in particular isolated habitat types (e.g. rocky or granite outcrops) by means of dispersal
and evolved in isolation into distinct species.
Short-range endemic fauna need to be considered in environmental impact assessments (EIA) as localised,
small populations of species are generally at greater risk of changes in conservation status due to
environmental change than other, more widely distributed taxa (EPA 2016).
There can be uncertainty in categorising a specimen as SRE due to several factors including poor regional
survey density, lack of taxonomic research and problems of identification, i.e. specimens that may represent
SREs cannot be identified to species level based on the life stage at hand. For example, in contrast to mature
males, juvenile and female millipedes, mygalomorph spiders and scorpions cannot be identified to species
level. Molecular techniques such as ‘barcoding’ (Hebert et al. 2003a; Hebert et al. 2003b) are routinely
employed to overcome taxonomic or identification problems.
Phoenix Environmental Sciences Pty Ltd
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Currently, there is no accepted system to determine the likelihood that a species is an SRE. The WA Museum
applies a three tier-rating (confirmed, potential and not SRE) (Western Australian Museum 2013) which was
employed in this assessment. Any SRE categorisation of a taxon is based on the information available at the
time. As new information emerges from additional surveys, the SRE status may change and therefore the SRE
status is dynamic.
In 2012 prior to the WA Museum adopting a three-tier SRE rating system, Phoenix used its own similar system
(Table 1) (Phoenix 2012).
Table 1 Short-range endemic categories used in Phoenix (2012)
SRE
category
Criteria
(Confirmed) Confirmed or almost certainly SRE; taxonomy of the group is
SRE
well known (but not necessarily published); group is well
represented in collections, in particular from the region in
question; high levels of endemism exists in documented
species; inference is often possible from immature specimens

Typical representative
Antichiropus millipedes and
araneomorph spiders in the
genus Karaops
(Selenopidae)

Likely

Taxonomically poorly resolved group; unusual morphology for
the group (e.g. some form of troglomorphism); often singleton
in survey and few, if any, regional records

Opiliones, some
pseudoscorpions and slaters

Potential

Taxonomically poorly resolved group; often common in certain Cryptopidae,
microhabitats in SRE surveys (i.e. litter dwellers), but no other Geophilomorpha
regional records; congeners (= species in the same genus) often
widespread

Short-range endemic invertebrates share several ecological and life-history characteristics (e.g. poor powers
of dispersal leading to restriction to discontinuous habitats, highly seasonal and low fecundity; Harvey 2002).
Within the context of this assessment the main groups of interest are:
•
•
•
•
•

•
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mygalomorph (trap-door) spiders
pseudoscorpions
scorpions
millipedes
slaters
snails.

METHODS

The study area for the SRE risk assessment was loosely defined as the WMDE and the Bauxite Transport
Corridor with a buffer of approximately 5km, and included:
•

a review of the data obtained during the 2012 baseline surveys (2012)

•

a review of SRE records held by the WA Museum Arachnology, Myriapodology, Mollusc and Crustacea
databases (NW corner: 32.6207S/116.2976E; SE corner: 33.0809S/ 116.6023E) in order to update the
taxonomy and ensure consistent SRE ratings between the WAM (2013) and Phoenix (2012) SRE rating
systems

•

spatial analysis of the SRE dataset with respect to the most up to date vegetation datasets available
for the Project to determine species habitat preferences and extent (as per EPA 2016).
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The vegetation units defined by Mattiske (2018) were re-interpreted in relation to terrestrial fauna, based on
vegetation type and structure, substrate and position in the landscape (Figure 1); factors considered important
in defining fauna assemblages. Each fauna habitat was then rated for its potential to support SREs:
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•

Low – cleared or highly degraded and/or modified habitats; or areas of largely intact native
vegetation that occurs broadly across the landscape and typically links more restricted habitats.

•

Medium – minor disparate or predicted habitat that contains elements that often give rise to
specialisation or dependency in invertebrate fauna, such as aspect, e.g. south facing; geological
features, e.g. granite; soil types, e.g. clay, loam and peat that retains water.

•

High –defined/known areas of habitat that contain elements that often give rise to specialisation or
dependency in invertebrate fauna, such as aspect, e.g. south facing; geological features, e.g. granite;
soil types, e.g. clay, loam and peat that retain water.

RESULTS

5.1 VEGETATION AND TERRESTRIAL FAUNA HABITATS
Native vegetation units and four heavily modified land cover classes were mapped by Mattiske Consulting
(2018) (Table 2; Figure 1) for the WMDE and Bauxite Transport Corridor and surrounds. The four modified land
cover classes units dominate the WMDE, comprising 57.2% (15,906.1 ha) of the area, all of which is considered
to have a Low potential to support SREs. Native vegetation (mostly of excellent condition; Mattiske Consulting
2018) occupies the remaining 42.8% (11,890.1 ha). Of that, 88.5% was determined to have a Low and Medium
potential to support SREs (Table 2).
Within the BTC native vegetation accounts for 70.9% (2,938.7 ha); Of that, 83.2% was determined to have a
Low and Medium potential to support SREs. Modified land cover types account for 29.1% (1,207 ha) of the
area of Transport Corridor, all of which is considered to have a Low potential to support SREs (Table 2).
When the WMDE and BTC components are considered together, as the WME, 43.8% (12,521.4 ha) is
comprised of native vegetation (mostly of excellent condition; Mattiske Consulting 2018) and 56.2%
(16,088.4 ha) of modified land cover types. With regard to native vegetation, 88.5% was determined to have
a Low and Medium potential to support SREs (Table 2).
Table 2 Summary of land cover type (native vegetation and modified) area (ha) by SRE status
Project
component
WMDE

Land cover type
Low
Native vegetation
Modified
Total

BTC

Native vegetation
Modified
Total

WME

SRE Status (ha)

Native vegetation

2,219.5
(8%)
15,906.1
(57.2%)
18,125.6
(65.2%)
442.7
(10.7%)
1,207.0
(29.1%)
1,649.7
(39.8%)
2,374.69
(8.3%)

Medium

High

8,304.8
(29.9%)
-

1,365.8
(4.9%)
-

8,304.8
(30%)
2,004.9
(48.4%)
-

1,365.8
(4.9%)
491.1
(11.8%)
-

2,004.9
(48.4%)
8,702.36
(30.4%)

491.1
(11.8%)
1,444.3
(8.3%)

Total
11,890.1
(42.8%)
15,906.1
(57.2%)
27,796.2
(100%)
2,938.7
(70.9%)
1,207.0
(29.1%)
4,145.7
(100%)
12,521.4
(43.8%)
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Modified
Total

16,088.4
(56.2%)
18,463.05
(64.5%)

-

-

8,702.4
(30.4%)

1,444.3
(5.1%)

16,088.4
(56.2%)
28,609.7
(100%)

The native vegetation of the WME (WMDE and Transport Corridor) is dominated by open forests and
woodlands of Jarrah (Eucalyptus marginata) and Marri (Corymbia calophylla) (~8,809 ha or 30.8%; vegetation
units B, D, DG, H, H1, H2, HG, P, PS, PW, R, S, SP, ST, SW, W and Z) and, open woodlands dominated by Wandoo
(Eucalyptus wandoo) (3,182 ha or 11.1%; vegetation units AC, AY, AY/D, L, M, M2, MG, Y and YG), both with
various combinations of species within the mid and under storey strata that change with substrate, aspect and
landscape position (i.e. valley bottoms/lower slopes, mid slopes and ridgetop) (Table 3).
These 36 vegetation units were interpreted as nine terrestrial fauna habitat units (Figure 2). Fauna habitat 7
and 8 were determined to have a Low potential to support SRE species (Table 3; Figure 3). A single fauna
habitat (habitat 4) was considered to have a Medium potential to support SREs (30.4% or 8,702 ha), and this
habitat comprised ten vegetation units (Table 3; Figure 3). Six of the nine fauna habitat types (derived from
17 vegetation units) were determined to have High potential to support SREs (Table 2; Figure 2), and together
comprised 5% (1,444 ha) of the WME.
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Table 3 The extent of fauna habitat types derived from mapped vegetation units (Mattiske Consulting 2018) in the WMDE, BTC and WME(colours represent
SRE potential; green = low, yellow = medium, orange = high)
BTC
Fauna Habitat
Cleared (11).
Dam (12).
Plantation and
Planted Trees (13).
Rehabilitation Areas
(14).
Open forest to
woodland of
Jarrah/Marri on
slopes and less
undulating hills (7).

Open woodland of
Wandoo on clay and

WMDE
(ha)

(ha)

1,135 12,504.1

WME
(ha)

BTC
Vegetation description and unit code

12,661.2 Cleared Land (CL)

-

1.4

1.3

420.4

70.7

2,980.1

3,004.4 Rehabilitation Areas (Rehab)

227.4

1,603.5

1,642.7 Low open woodland of Eucalyptus rudis and Eucalyptus marginata over Banksia
littoralis, Hakea prostrata and Pericalymma ellipticum over low shrubs and herbs on
leached sands over sandy-gravel on lower slopes (AD).
Open forest to woodland of Eucalyptus marginata and Corymbia calophylla over
Petrophile striata, Daviesia decurrvens and Daviesia longifolia on sandy-gravel soils
of slopes and less undulating hills (H1).
Open forest to woodland of Eucalyptus marginata and Corymbia calophylla with
occasional admixtures of Banksia grandis and Persoonia longifolia over Acacia
celastrifolia, Daviesia preissii, Leucopogon capitellatus and Styphelia tenuiflora on
gravel and sandy-gravel soils of slopes and less undulating hills (H2).
Open forest to woodland of Eucalyptus marginata and Corymbia calophylla over
Petrophile striata, Lepidosperma squamatum, Styphelia tenuiflora, Daviesia preissii,
Daviesia decurrens, Grevillea bipinnatifida, Allocasuarina humilis and Hakea
undulata on shallower sandy-gravel soils over granites or secondary laterisation
areas on slopes and less undulating hills (HG).
Open forest of Corymbia calophylla, Eucalyptus marginata and Eucalyptus patens
over Hakea lissocarpha, Hypocalymma angustifolium, Acacia extensa and Synaphea
petiolaris on loam soils on lower slopes (W).
Open forest of Eucalyptus marginata and Corymbia calophylla over Macrozamia
riedlei, Xanthorrhoea preissii, Hakea lissocarpha and Phyllanthus calycinus on sandyloam to sandy-loam gravel soils on slopes (Z).
732 Open woodland of Eucalyptus wandoo over Gompholobium marginatum, Acacia
nervosa, Babingtonia camphorosmae, Hypocalymma angustifolium, Macrozamia

215.3

616

(ha)

WMDE
(Ha)

WME
(ha)

12,504.1 12,661.21

1.4 Dam (Dam)

1.43

420.4 Plantation and Planted Trees (PL)

421.29
3,004.44
0.9

4.7

5.62

138

138.04

577.4

579.64

50.6

50.65

0.8

0.82

224.3

832.6

868.76

194.6

604

700.82

2.2
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BTC
Fauna Habitat

(ha)

WMDE
(ha)

clay-loam soils on
lower slopes (8).

Open forest of
Jarrah/Marri on
sandy-loam gravelly
soils on mid slopes
and ridges (4).

2004.9

8,304.8

WME
(ha)

BTC
Vegetation description and unit code

riedlei, Phyllanthus calycinus and Gastrolobium calycinum on clay and clay-loam
soils on lower slopes (Y).
Open woodland of Eucalyptus wandoo over Gompholobium marginatum, Acacia
nervosa, Babingtonia camphorosmae, Hypocalymma angustifolium, Macrozamia
riedlei, Pericalymma ellipticum, Grevillea bipinnatifida, Allocasuarina humilis,
Phyllanthus calycinus and Gastrolobium calycinum on clay and clay-loam soils with
localized outcropping on lower slopes (YG).
8,702.4 Open forest to woodland of Eucalyptus marginata and Corymbia calophylla over
Petrophile striata, Daviesia decurrens, Daviesia longifolia and Daviesia rhombifolia
on sandy loam to sandy gravels on slopes and ridges (H).
Open woodland of Eucalyptus wandoo over Trymalium ledifolium, Macrozamia
riedlei and Hakea lissocarpha on clay loams with some gravel on mid to upper
slopes and ridges (M).
Woodland to open woodland of Eucalyptus accedens, Eucalyptus wandoo,
Eucalyptus marginata, Corymbia calophylla over Hakea lissocarpha, Macrozamia
riedlei, Banksia squarrosa subsp. squarrosa, Hypocalymma angustifolium,
Babingtonia camphorosmae, Grevillea bipinnatifida and Allocasuarina humilis on
clay-loams over shallow granites on mid to upper slopes (M2).
Open woodland of Eucalyptus wandoo over Trymalium ledifolium, Macrozamia
riedlei, Pericalymma ellipticum, Hypocalymma angustifolium, Grevillea
bipinnatifida, Allocasuarina humilis and Hakea lissocarpha on clay-loams over
shallow granite on mid to upper slopes and ridges (MG).
Open forest of Eucalyptus marginata and Allocasuarina fraseriana with admixtures
of Corymbia calophylla and Banksia grandis over Lasiopetalum cardiophyllum (P4),
Lasiopetalum floribundum, Lechenaultia biloba and Ptilotus drummondii var.
drummondii on sandy gravels on slopes and ridges (P).
Open forest of Allocasuarina fraseriana, Eucalyptus marginata, Corymbia calophylla
and Banksia grandis over Adenanthos barbiger, Leucopogon capitellatus on gravels
and sandy gravels on slopes and ridges (PS).
Open forest of Allocasuarina fraseriana, Eucalyptus marginata, Corymbia calophylla,
Banksia grandis with scattered understorey, including Adenanthos barbiger,
Leucopogon capitellatus and Hypocalymma angustifolium on seasonally moister
and sandy gravels on slopes (PW).

(ha)

20.7

WMDE
(Ha)

11.9

WME
(ha)

31.15

503.5

1,550.8 1,773.25

336.0

1,545.2

1,675.77

1.4

45.4

45.43

28.3

219.8

221.73

259.1

1,438.9

1,438.92

501.3

1,332

1,356.82

2.5

2.5

2.54
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BTC
Fauna Habitat

Melaleuca
woodlands/shrublan
ds on seasonally wet
or water-logged
clays and clay loams
on valley floors (1).

Open Jarrah/Marri
woodlands on
sands, clay loam or
sandy-gravel on
lower slopes and
valley floors (2).

(ha)

39.8

152.4

WMDE
(ha)

127.9

390.8

Phoenix Environmental Sciences Pty Ltd
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WME
(ha)

BTC
Vegetation description and unit code

Open woodland of Eucalyptus marginata and Corymbia calophylla over Trymalium
ledifolium, Phyllanthus calycinus and Hypocalymma angustifolium on sandy-gravels
associated with nearby shallow outcropping (R).
Open forest of Eucalyptus marginata and Corymbia calophylla with admixtures of
Allocasuarina fraseriana, Banksia grandis and Persoonia longifolia over Acacia
celastrifolia, Hovea chorizemifolia, Daviesia preissii, Leucopogon capitellatus and
Styphelia tenuiflora on sandy-gravels on slopes and ridges (S).
Open forest of Eucalyptus marginata, Corymbia calophylla and Allocasuarina
fraseriana with admixtures of Banksia grandis over Lasiopetalum cardiophyllum,
Acacia celastrifolia, Styphelia tenuiflora, Daviesia decurrens and Trymalium
ledifolium on sandy-gravel to gravel soils on slopes and ridges (SP).
Open forest of Eucalyptus marginata and Corymbia calophylla with admixtures of
Allocasuarina fraseriana, Persoonia longifolia and Banksia grandis over Stylidium
dichotomum, Acacia urophylla, Acacia celastrifolia, Leucopogon verticillatus,
Clematis pubescens and Leucopogon capitellatus on sandy-loam gravel soils on
slopes and ridges (ST).
136.6 Tall shrubland of Melaleuca lateritia, Hakea varia, Melaleuca viminea and Melaleuca
incana subsp. incana on clay-loams in seasonally wet valley floors (A).
Mixed tall shrubland of Melaleuca viminea, Melaleuca lateritia, Taxandria
linearifolia, Astartea scoparia over Baumea juncea and Lepidosperma tetraquetrum
with occasional patches of Banksia littoralis and Melaleuca rhaphiophylla over low
herbs on seasonally water-logged clays and clay loams on valley floors (A1).
Low open woodland of Melaleuca rhaphiophylla over Astartea scoparia and low
herbs on seasonally water-logged clays and clay loams in seasonally wet valley
floors (A2).
400.9 Open forest of Corymbia calophylla and Eucalyptus marginata over Hakea
lissocarpha, Macrozamia riedlei, Acacia alata, Babingtonia camphorosmae,
Hypocalymma angustifolium and Phyllanthus calycinus on clay-loams on lower
slopes (D).
Open forest of Corymbia calophylla and Eucalyptus marginata over Hakea
lissocarpha, Macrozamia riedlei, Pericalymma ellipticum, Grevillea bipinnatifida,
Allocasuarina humilis, Acacia alata, Babingtonia camphorosmae, Hypocalymma
angustifolium and Phyllanthus calycinus on clay-loams on lower slopes with
localized patches of outcropping (DG)

WMDE
(Ha)

(ha)

WME
(ha)

-

1.3

1.3

325.7

1,694.5

1,712.4

28.9

90.6

90.6

20.7

386.1

386.1

39.8

123.4

132

-

2.9

2.9

-

1.7

1.7

147.4

382.1

391.3

5.1

7.9

8.7
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BTC
Fauna Habitat
Heath/shrubland on
shallow soils on
granite or outcrops
(3).

Open forest of
Jarrah/Marri forest,
seasonally moist,
sandy gravels on
slopes (5).
Open Eucalyptus
woodlands (wet) on
sands, clay loam or
sandy-gravel on
lower slopes and
valley floors (9).

WMDE
(ha)

(ha)
11.9

161

-

9.2

287.1

642.8

WME
(ha)

BTC
Vegetation description and unit code

163.1 Open Heath of Grevillea bipinnatifida, Hakea undulata, Banksia squarrosa subsp.
squarrosa, Hakea incrassata, Hakea undulata and Petrophile serruriae over Borya
sphaerocephala on shallow soils and outcrops (G).
Mosaic of open heath of Proteaceae - Myrtaceae spp. with emergent patches of
Eucalyptus drummondii on shallow soils on slopes (G1).
Mosaic of open woodland of Allocasuarina huegeliana and closed heath of
Proteaceae Myrtaceae spp. to Lithic Complex on exposed or shallow granite
outcrops (G2).
Open heath of Banksia squarrosa subsp. squarrosa, Hakea incrassata, Hakea
undulata, Petrophile heterophylla and Petrophile serruriae on shallow soils over
granite outcrops on slopes with occasional emergent mallee species including
Eucalyptus drummondii (G3).
Open scrub and tall shrubland of Hakea trifurcata and Hakea undulata with
admixtures of mallee species including Eucalyptus latens and Eucalyptus aspersa on
clay to clay-loam soils over outcrops on slopes (G4).
9.2 Open forest of Eucalyptus marginata and Corymbia calophylla over Hypocalymma
angustifolium, Babingtonia camphorosmae, Acacia celastrifolia, Hovea
chorizemifolia, Daviesia preissii, Leucopogon capitellatus and Styphelia tenuiflora on
seasonally moister sandy-gravels on slopes (SW).
700.5 Open woodland of Eucalyptus rudis over Acacia saligna, Melaleuca incana subsp.
incana and Hypocalymma angustifolium on clay- loams on valley floors (AX).
Open woodland of Eucalyptus rudis and Eucalyptus wandoo over Acacia saligna,
Hakea prostrata and Hypocalymma angustifolium on clay- loams on valley floors
(AY).
Mosaic of AY and D (AY/D).
Open woodland of Eucalyptus marginata and Corymbia calophylla over
Mesomelaena tetragona, Adenanthos obovatus and Babingtonia camphorosmae on
lower sandier soils on fringes of swamps and valley floors (B).
Open woodland of Eucalyptus patens with some Eucalyptus wandoo over
Xanthorrhoea preissii, Macrozamia riedlei, Trymalium ledifolium, Acacia saligna and
Hakea prostrata on clay and clay loam soils on lower slopes (L).

WMDE
(Ha)

(ha)

WME
(ha)

6.5

66.4

66.4

-

1.5

1.5

-

9.6

9.6

3.3

71.7

71.7

2.1

11.7

13.8

9.2

9.2

98.2

196

223.9

154.0

405.6

435.3

5.3

5.4

5.4

0.5

0.5

32.9

32.9

27.0
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BTC
Fauna Habitat
Open woodlands of
Wandoo and
Flooded Gum on
seasonally wet or
water-logged clays
and clay loams on
valley floors (6).
Total

WMDE
(ha)

(ha)
-

34.2

WME
(ha)

BTC
Vegetation description and unit code

(ha)

34.2 Open woodland of Eucalyptus wandoo and Eucalyptus rudis over Juncus pallidus,
Astartea scoparia, Taxandria linearifolia and Lepidosperma tetraquetrum over herbs
on clay loams in seasonally wet valley floors (AC).

4,145.7 27,796.2 28,609.74

WMDE
(Ha)
-

4,145.7

34.2

WME
(ha)
34.2

27,796.2 28,609.74
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5.2 FAUNA
5.2.1 Literature review
Two comprehensive SRE surveys in the vicinity of the Project have been undertaken, both in 2011 (Outback
Ecology 2012; Phoenix 2012).
The 2012 baseline survey of the PBA (Phoenix 2012) is the most comprehensive in the context of the Project,
having sampled sites over 85,503 ha and including reference sites outside of the PBA, within state forest.
A total of 21 taxa in at least 13 genera from 13 families and six orders (comprising 368 individuals) were
recorded (Figure 4 – Figure 6). Five taxa were considered confirmed SREs, all millipedes. Two species were
considered likely SREs (potential SRE; WAM 2018), both sucking millipedes and a further 15 taxa were
considered potential SREs (potential SRE; WAM 2018), under Phoenix’ 2012 SRE classification system (Table 1)
(Phoenix 2012).
Of the confirmed and likely SREs, only two taxa (both millipedes) were found to be restricted to the BBM
(Figure 5). The potential and likely SRE trapdoor spiders (Figure 4), harvestmen (Figure 4) and isopods (Figure
6) recorded were all considered likely to have distributions much larger than the BBM, due to widespread,
multiple records, often from different habitats (Phoenix 2012).
A second comprehensive SRE survey, for the Newmont Boddington Gold Mine to advise the Life of Mine
Extension Project was also undertaken in 2011 (Outback Ecology 2012). It occurred in the northern portion of
the Project. The report could not be located for this assessment, but is summarised in Strategen (2013), where
it states that a total of 24 potential SRE species were recorded including two mygalomorph spiders, one
scorpion, four millipedes, two slaters, two snails and 13 undescribed earthworms. These records are all
contained within the WAM database outputs (WAM 2018).
From the perspective of habitats that have the potential to support SREs, according to Strategen (2013),
Outback (2012) concluded that granite outcrops and Melaleuca swampland habitats had a high potential,
Allocasuarina and Wandoo woodland had a medium potential and the remaining habitats had a low potential.
Unfortunately no details are provided in Strategen (2013) as to what criteria defined each of the three
categories. A similar approach and outcome has been attained here.

5.2.2 WA Museum Database output
The WA Museum database search returned 1,510 records. Mark Harvey (Head of Terrestrial Zoology; Senior
Curator, Arachnids & Myriapods) provided the SRE assessment for those groups and Phoenix (Jarrad Clark and
Dr Simon Judd) undertook the initial assessment for the molluscs and crustaceans.
The SRE assessment determined that A total of 27 taxa were potential or confirmed SREs (Figure 1; Table 4).
These comprise five Classes, seven Orders, 11 Families and 16 Genera. The taxa are dominated by trap-door
spiders (11 taxa) and millipedes (eight taxa). Only a single species (Euoplos inornatus; Figure 4) is formally
described (Table 3). Two taxa, Bothriembryon cf. bradshawi and Luinodiscus cf. repens may represent new
species.

5.2.2.1 Araneae (Mygalomorphae - trap-door spiders) (11)
A total of 11 ‘confirmed’ SRE trap-door spiders have been recorded within 5 km of the Project (Figure 4; Table
4); Of these, just four (Idiosoma `MYG187`, Aname `MYG242`, Teyl `MYG245` and Proshermacha `MYG511`)
have been recorded from more than one fauna habitat or vegetation unit. Idiosoma `MYG187` and Teyl
`MYG245` have both been recorded outside of the WME and from fauna habitat 8 (vegetation unit Y), which
was classified as Low potential SRE habitat. Proshermacha `MYG511` was recorded from vegetation units H
and P, within fauna habitat 4 (Medium SRE potential habitat).
Phoenix Environmental Sciences Pty Ltd
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The remaining seven species have been recorded from just a single fauna habitat type or vegetation unit to
date but were all recorded from Low and Medium potential SRE habitats (Figure 4; Table 4).
Six of the 11 trap-door spider taxa have been recorded outside the Project area boundary (Eucyrtops
`boddington`, Euoplos inornatus, Idiosoma `MYG187`, Proshermacha `MYG495`, Teyl `MYG241` and Teyl
`MYG245` (Figure 4). Missulena ‘MYG198’ however, is also known from Wungong Dam, approximately 80 km
NNW of the study area.

5.2.2.2 Pseudoscorpiones (Pseudoscorpions)
Two confirmed SRE pseudoscorpion taxa were returned from the database outputs (Figure 4; Table 3).
Chernetidae `New genus` `boddington` has been recorded five times within 5 km of the Project area from at
least three different fauna habitats, or four vegetation units, including two records from outside the Project
area boundary (Figure 4). This suggests that perhaps it is in fact not an SRE species and is almost certainly
more widespread than is suggested from the desktop review results.
Pseudotyrannochthonius `Harms sp. Darling Range 2` has been recorded from 22 locations within 5 km of the
Project area from at least six different fauna habitats, or nine vegetation units, including ten records from
outside the Project area (Figure 4). This again suggests this taxon is in fact not an SRE species and is almost
certainly far more widespread than is suggested from the desktop review results.
It is worth noting that Phoenix (2012) recorded a total of 365 specimens of pseudoscorpions representing at
least ten species in eight genera and seven families, and none were found to be SREs.

5.2.2.3 Diplopoda (Millipedes)
Eight confirmed SRE millipedes in two Orders were returned from the WAM database (Figure 5; Table 4).
Siphonotidae `Marradong` is the only taxon to have been recorded from just a single fauna habitat type to
date (Figure 2); it is known only from recently cleared land, within the WMDE.
Antichiropus `Mt Saddleback` has only been recorded outside of the Project area (Figure 5), from two locations
of unknown habitat.
The remaining taxa have been recorded from at least two fauna habitat types and from between 2–17
locations (Figure 5; Table 4):
•

Antichiropus `boddington` and Antichiropus `goldmine` have both been recorded at three locations
outside the Project area, including from three different vegetation units and fauna habitats.

•

Antichiropus `marradong` has been recorded at 21 locations, including 12 outside the Project area,
from at least five fauna habitats and eight vegetation units.

•

Antichiropus `saddleback 1` has been recorded at six locations from two fauna habitats and three
vegetation units, including once outside the Project area.

•

Antichiropus `saddleback 2` has been recorded on four occasions from two vegetation units and two
fauna habitats.

•

`Hesperisiphon` `mt saddleback` has been recorded a total of 17 times, from four vegetation units and
three fauna habitats; all from within the Project area.
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5.2.2.4 Gastropoda (Snails)
Two potential SRE land snail taxa were returned from the database, Bothriembryon cf. bradshawi and
Luinodiscus cf. repens (Figure 6; Table 4).
Bothriembryon cf. bradshawi has been recorded from at least one fauna habitat, with both records being
outside the Project area (Table 4; Figure 2). The described species Bothriembryon bradshawi is known from at
least four records, from Tambellup (~121 km SE) and near Mount Barker (~171 km SE) (ALA 2018).
Luinodiscus cf. repens has been recorded from two vegetation units and one fauna habitat, including once
outside the Project area. The described species Luinodiscus repens is known from at least four records; from
Walpole near the south coast of WA (~181 km S) and near Lake Muir (~131 km S).

5.2.2.5 Malacostraca (Isopods)
Two potential SRE isopod taxa have been recorded within 5km of the Project area, Acanthodillo sp. worsley A
and Acanthodillo sp. worsley B (Figure 6; Table 4).
Acanthodillo sp. worsley A is known from a single record, outside the Project area and beyond the limits of the
vegetation mapping (Figure 1). It was recorded by Phoenix (2012) from an ‘undulating plain’ at Mooradung
Nature Reserve.
Acanthodillo sp. worsley B has been recorded from a single location, within the Project area, from fauna
habitat 4, the most widespread habitat (Figure 2).

5.2.2.6 Udeonychophora (Velvet worms)
Velvet worms are very seldom collected and are generally all considered SREs. Occiperipatoides 'sp. indet.' has
been recorded from two locations within 5 km of the Project area, but both are outside the Project area (Figure
6; Table 4).
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Table 4 WA Museum database results (WAM 2018) for confirmed () and potential (•) SREs in relation to fauna habitats, vegetation units and SRE habitat
potential

Taxa
Arachnida (spiders and pseudoscorpions)
Araneae (Mygalomorphae - trap-door spiders) (11)
Actinopodidae (1 spp.)
Missulena `MYG198`
Idiopidae (4 spp.)
Eucyrtops `boddington`
Eucyrtops `marradong`
Euoplos inornatus
Idiosoma `MYG187`
Nemesiidae (6 spp.)
Aname `MYG242`
Proshermacha `MYG488`
Proshermacha `MYG495`
Proshermacha `MYG511`
Teyl `MYG241`
Teyl `MYG245`
Pseudoscorpiones (Pseudoscorpions) (2 spp.)
Chernetidae (1 spp.)
Chernetidae `New genus` `boddington`
Pseudotyrannochthoniidae (1 spp.)

Z

Y

7

8

SRE
Status















1

1

1

Vegetation
CL PL Rehab H M M2 MG P S SP A G3 G4 AX AY
Fauna habitat
11 13
14
4
1
3
9
SRE potential
Rec.
Low
Med.
High
Unk. Count
43
16
1
1
1
5
1
1
1
1
1
1
1
2
10
1
1
2
1
1
1
1
1
1
2
1
1
1
3
27
5
1
1
1
1
1
5
22
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SRE
Taxa
Status
Pseudotyrannochthonius `Harms sp. Darling Range 2` 
Diplopoda (Millipedes) (8 spp.)
Polydesmida (6 spp.)
Paradoxosomatidae (6 spp.)

Antichiropus `boddington`

Antichiropus `goldmine`

Antichiropus `marradong`

Antichiropus `Mt Saddleback`

Antichiropus `saddleback 1`

Antichiropus `saddleback 2`
Polyzoniida (2 spp.)
Siphonotidae (2 spp.)
`Hesperisiphon` `mt saddleback`
Siphonotidae `Marradong`
Gastropoda (Snails) (2 spp.)
Stylommatophora (2 spp.)
Bothriembryontidae (1 sp.)
Bothriembryon cf. bradshawi
Charopidae (1 sp.)
Luinodiscus cf. repens
Malacostraca (2 spp.)
Isopoda (2 spp.)

Z

Y

7

8

3

1
2
2




•
•

1

Vegetation
CL PL Rehab H M M2 MG P S SP A G3 G4 AX AY
Fauna habitat
11 13
14
4
1
3
9
SRE potential
Rec.
Low
Med.
High
Unk. Count
1
2
3
1 4
1
1
4
2
22
59
41
41
1
1
3
2
1
5
2
3
2
3
1
1
7
21
2
2
1
7 1
1
10
2
2
4
18
18
2
1
10
4
17
1
1
4
2
2
1
2
2
1
1
2
2
2
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Z
7
Taxa
Armadillidae
Acanthodillo sp. worsley A
Acanthodillo sp. worsley B
Udeonychophora (Velvet worms) (1)
Euonychophora (1)
Peripatopsidae (1)
Occiperipatoides 'sp. indet.'
Count of vegetation unit

SRE
Status
•
•

•
2

Vegetation
Y CL PL Rehab H M M2 MG P S SP A G3 G4 AX AY
Fauna habitat
8 11 13
14
4
1
3
9
SRE potential
Rec.
Low
Med.
High
Unk. Count
2
1
1
1
1
2
2
2
2
2
10 6 1
4
1 16 2 4 19 4 1 1 11 1 1 7 19 110
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CONCLUSIONS

The database search results revealed 27 taxa that are considered confirmed or potential SREs, based on expert
opinion and the WA Museum SRE classification scheme (WAM 2013); However the data outlined in section
5.2.2 (Table 3) demonstrates that many of these species are found within multiple, disparate fauna habitats
and vegetation units (suggesting that perhaps their SRE status needs to be revised) and outside the Project
boundary, where they will not be impacted. In summary (species in bold are confirmed or potential SREs only
known from within the study area and limited habitats):
•

Trap-door spiders
 Missulena `MYG198` – confirmed SRE but also known from Wungong Dam, approximately 80 km
NNW of BBM
 Eucyrtops `boddington` – known outside the Project area
 Eucyrtops `marradong` – confirmed SRE only known from within the Project area
 Euoplos inornatus – known outside the Project area
 Idiosoma `MYG187` – known outside the Project area and from multiple habitat types
 Aname `MYG242` – only known from a single fauna habitat (4) within the Project area. Also
recorded from an area that has been cleared since being recorded.
 Proshermacha `MYG488` – confirmed SRE only known from within the Project area but recorded
in widely occurring vegetation unit P and the most dominant fauna habitat (4). Co-occurring with
Proshermacha `MYG495` and ‘511’.
 Proshermacha `MYG495` – known outside the Project area
 Proshermacha `MYG511` – confirmed SRE, only known from within the Project area, but from two
widely spaced locations, on broadly occurring vegetation units and the most dominant fauna
habitat.
 Teyl `MYG241` – only known outside the Project area.
 Teyl `MYG245` – known from three locations and three fauna habitat types, including outside the
Project area.

•

Pseudoscorpions
 Chernetidae `New genus` `boddington` – known from disparate habitat types and from outside
the Project area.
 Pseudotyrannochthonius `Harms sp. Darling Range 2` – known from disparate habitat types and
from outside the Project area.

•

Millipedes
 Antichiropus `boddington` – known from disparate habitat types and from outside the Project
area.
 Antichiropus `goldmine` – known from disparate habitat types all from outside the Project area.
 Antichiropus `marradong` – known from 21 locations, from disparate habitat types, including 12
locations outside the Project area.
 Antichiropus `Mt Saddleback` – recorded from a single habitat, from two locations outside the
Project area.
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 Antichiropus `saddleback 1` – known from disparate habitat types, including four locations inside
the Project area and one outside the Project area.
 Antichiropus `saddleback 2` – known from disparate habitat types, including the most widespread
habitat (4).
 `Hesperisiphon` `mt saddleback` – known from 17 locations encompassing three fauna habitat
types within the Project area, including the most widespread habitat (4).
 Siphonotidae `Marradong` – confirmed SRE known from only a single record within the Project
area.
•

Land snails
 Bothriembryon cf. bradshawi – only known outside the Project area
 Luinodiscus cf. repens – known from two vegetation types, including outside the Project area

•

Isopoda
 Acanthodillo sp. worsley A – known from a single record, outside the Project area
 Acanthodillo sp. worsley B – potential SRE, known only from a single location with the Project
area, but from the most widespread fauna habitat (4).

•

Velvet worms
 Occiperipatoides 'sp. indet.' – only known from outside the Project area.

Therefore, uncertainty remains for four of the 27 taxa, being two trap-door spiders (Aname `MYG242` and
Eucyrtops `marradong`), a sucking millipede (Siphonotidae `Marradong`) and an isopod (Acanthodillo sp.
worsley B).
Given the high proportion of ‘confirmed’ or ‘potential’ SRE taxa (78%) that have been found to occur in
disparate fauna habitats and vegetation units or, outside of the Project area, on balance it seems likely the
remaining four species are also more widely distributed than is currently known.
Aname `MYG242` was recorded from the most widespread fauna habitat (4) interpreted. It was also known
previously from ‘Wandoo and Jarrad Forest’, (Phoenix 2012), which is now cleared (Figure 2). Further, Phoenix
(2012) indicated that a juvenile Aname sp. indet. collected during the autumn survey was likely conspecific
with Aname ‘MYG242’.
Eucyrtops `marradong` was recorded by Phoenix (2012) at site 1002-13. This site is located within vegetation
unit M (Wandoo woodland; 7.2% of mapped extent) on mid and upper slopes (Mattiske Consulting 2018). It
was described by Phoenix (2012) as a flat hilltop comprising orange-brown clay soils with a coarse gravel and
was recently burnt. Vegetation unit 4 was grouped within fauna habitat 4, the most dominant habitat in the
Project area. This species is therefore considered likely to be more widely distributed than is currently known.
Siphonotidae `Marradong` was recorded by Phoenix (2012) from vegetation unit S (Mattiske Consulting 2018),
being an open forest dominated Jarrah and Marri on mid and upper slopes; however this area has since been
mined. Phoenix (2012) described site as a plain with negligible slope, comprising lateritic brown clay loam soil
with fine gravel and long unburnt. Vegetation unit S (6.6% of the mapped extent) was placed within fauna
habitat 4, which is the most dominant in the area (38%). Therefore, it is also considered likely that this taxon
is more widely distributed than is currently known.
Acanthodillo sp. worsley B was recorded at site 1002-02 by Phoenix (2012), within the Saddleback Timber
Reserve. The site was a rocky outcrop of laterite and granite. The area has since been mapped as vegetation
unit MG, which comprises <1% of the mapped extent (Mattiske Consulting 2018). Vegetation unit MG was
grouped with the most dominant fauna habitat, type 4. However, the genus Acanthodillo are typically found
associated with rocky habitats and are not logs like the other genera in the Armadillidae family. The likely
Phoenix Environmental Sciences Pty Ltd
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distribution of this taxon is therefore harder to estimate but is considered likely to be patchier and more
restricted than other isopods in the area.
The review has concluded that Acanthodillo sp. worsley B is for the moment, probably the most restricted SRE
taxon within the Project area. The remaining 26 confirmed or potential SRE taxa are, or are likely to be, widely
distributed in the area.
In the absence of further SRE field surveys targeting Acanthodillo sp. worsley B, impacts to this taxa can be
minimised by the identification of ‘significant granite outcrops’ (as defined in Worsley’s Protected Areas
Procedure; Worsley 2013) within the WMDE and Bauxite Transport Corridor. Adherence to Worsley’s existing
principles and procedures should be sufficient to protect habitat for Acanthodillo sp. worsley B, namely:
•

Maintaining and establishing areas comprising a high level of biodiversity including the Protected
Areas Procedure (Worsley 2013)

•

Minimising the mining footprint where possible

•

Compliance with internal clearing procedures and standards including the Native Vegetation Clearing
Planning Procedure (Worsley 2012), Mine Clearing Procedure (Worsley 2015a), Mine Clearing
Standard (Worsley 2015b) and Forest Hygiene Management Procedure (Worsley 2015b)

•

Maintaining implementation of the existing Biodiversity and Forest Management Plan (Worsley 2016).

Yours Sincerely,
Jarrad Clark
Principal zoologist
Jarrad.clark@phoenixenv.com.au
08 6323 5410
1/511 Wanneroo Rd Balcatta WA 6021
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