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INTRODUCTION

This addendum documents changes in taxonomy of species located only within the Indicative
Disturbance Footprint (IDF) and/or Primary Assessment Area (PAA) for the Worsley Mine Expansion
(WME) Proposal (the ‘Proposal’). The changes are the result of EPAs request for the WA Museum
molecular database to be interrogated in relation to these species.

BACKGROUND

Two previous SRE surveys have been undertaken in proximity of the PAA. In 2011 and 2012, Phoenix
(2012) undertook spring and autumn SRE invertebrate fauna surveys for the Worsley Primary Bauxite
Area (PBA); the surveys were a commitment of the Worsley Biodiversity and Forest Management Plan
(South32 2012) focusing on the BBM mine operations. Outback Ecology Services (OES) was
commissioned by Newmont Asia Pacific to investigate SREs in relation to the proposed Residue
Disposal Area & Waste Rock Dump Expansion, as part of the Life of Mine Extension Project (Outback
Ecology 2012; Strategen 2013) of the Boddington Gold Mine (BGM). The BGM project is located within
the northern third of the WMDE.

In May 2019, Phoenix undertook a desktop assessment of the WMDE and CBME to determine the risk
of the Proposal to SREs. It consisted of a review of the above mentioned surveys (Outback Ecology
2012; Phoenix 2012), WAM database search (Arachnida, Mollusca and Crustacea (WAM 2019)) within
a 5 kilometre (km) buffer of the WMDE and CBME and field assessment habitat evaluation. The
assessment used a two-tier habitat rating system: High and Low risk of supporting SREs, based on the
most recent vegetation mapping for the Proposal (Mattiske 2020). The review determined few of the
known species were considered highly restricted.

In 2019 Phoenix undertook a baseline survey in areas of native vegetation within the PAA.
Subsequently, in 2020 Phoenix undertook a regional survey in areas of native vegetation outside of
the PAA and a survey. Phoenix also undertook a SRE survey in rehabilitation of various ages within the
Saddleback Mining area. The results of the 2019 and 2020 SRE surveys were then combined into a
single report (Phoenix 2021): to which this is an addendum. A total of 97 taxa were recorded from the
surveys and 259 taxa were identified from the desktop review, of which 44 were recorded from both
the desktop and the field surveys, for a combined total of 314 SRE taxa. Seven species were recorded
only from the IDF and 15 were recorded from only the PAA, for a total of 22 species. Specimens were
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identified using a combination of morphological identification (using recognised Western Australian
taxonomists) and molecular techniques. The WA Museum was not involved in molecular analyses of
the large number of specimens and specimen tissue requiring attention due to time frames and
associated costs. The result being that sequences were only compared to publicly available data (ie.
GenBank) and Phoenix’ molecular data reference collection. The WA Museum holds sequences which
are not publicly available, thus the EPA requested that the sequences from specimens known only
from the IDF be compared to those in the WA Museum molecular database.

Table 1 Species recorded only from within the PAA or the IDF
Species SRE status Source SRE group

Known from IDF only

Antichiropus ‘bannister’ 178 Confirmed Survey millipede
Paraplatyarthus sp. indet. D. Likely Survey isopod
Pseudodiploexochus sp. indet. A Likely Survey isopod
Aname ‘Dwellingup’ Potential Desktop review Mygalomorph spider
Aname ‘WorsleyDNA04’ Potential Survey Mygalomorph spider
Siphonotidae ‘DIPAAF’ ‘WorsleyDNA14’ Potential Survey millipede
Siphonotidae ‘DIPAAF’ ‘WorsleyDNA15’ Potential Survey millipede
Known from PAA only

Antichiropus ‘saddleback 2’ DIP137 Confirmed Desktop review millipede
Antichiropus ‘WorsleyDNA18’ Potential Survey millipede
Siphonotidae ‘DIPAAF 'cf. michaelseni' Likely Survey millipede
Aname ‘MYG242’ Potential Desktop review Mygalomorph spider
Aname ‘WorsleyDNAQO3’ Potential Survey Mygalomorph spider
Eucyrtops ‘marradong’ Confirmed Desktop review Mygalomorph spider
Eucyrtops ‘“WorsleyDNAOS’ Potential Survey Mygalomorph spider
Idiosoma ‘WorsleyDNAQ5’ Potential Survey Mygalomorph spider
Idiosoma ‘WorsleyDNAQ7’ Potential Survey Mygalomorph spider
Missulena ‘WorsleyDNA13’ Potential Survey Mygalomorph spider
Mygalomorphae ‘WorsleyDNA11’ Potential Survey Mygalomorph spider
Acanthodillo 'sp. worsley B' Potential Desktop review isopod
Paraplatyarthrus sp. indet. B Likely Survey isopod
Paraplatyarthrus sp. indet. C Likely Survey isopod
Pseudodiploexochus sp. indet. B Likely Survey isopod

SCOPE

The scope of the work is as follows

e Obtain sequences from specimens which were not sequenced (ie. isopods)

e BLAST sequences of specimens known only from the IDF or PAA against the WA Museums

molecular database

e Prepare an update to the report detailing any new information on species designations and

distributions.
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METHODS

A total of 16 out of the 22 specimens known to occur only in the PAA or IDF were selected to be
sequenced (Table 2). The remaining six species were omitted from the study as they were desktop
records unable to be sequenced or their identifications are already formally recognised by the WA
Museum.

Specimens that were morphologically identified were sub-sampled and sequenced by Genotyping
Australia. Five isopod specimens were sub-sampled, however all specimens failed to obtain a
sequence.

The remaining 11 specimens that had previously been sequenced had their raw sequences re-
processed by Nerida Wilson at the WA Museum and a BLAST was run against the WA Museum
molecular database. A Molecular report was produced by the WA Museums Molecular Services Unit
(MSU) outlining their methods of analysis and results of the BLAST against the WA Museum molecular
database (Appendix 1).

Table 2 Specimens involved in BLAST

Species ‘ Sequence comments BLAST

Known only from the IDF

Antichiropus ‘bannister’ 178 Existing sequences sent to WAM v

Paraplatyarthus sp. indet. D. Sub-sampled specimen but failed to obtain a sequence

Pseudodiploexochus sp. Sub-sampled specimen but failed to obtain a sequence

indet. A

Aname ‘Dwellingup’ A desktop review record from 1979 — unlikely to sequence successfully

Aname ‘WorsleyDNA04’ Existing sequences sent to WAM ‘4

Siphonotidae ‘DIPAAF’ Existing sequences sent to WAM v

‘WorsleyDNA14’

Siphonotidae ‘DIPAAF’ Existing sequences sent to WAM v

‘WorsleyDNA15’

Known only from the PAA

Antichiropus ‘saddleback 2’ A desktop review record from 2012, Species morpho-code already

DIP137 recognised by WA Museum

Antichiropus Existing sequences sent to WAM v

‘WorsleyDNA18’

Siphonotidae ‘DIPAAF 'cf. A desktop review record from 2012, Species morpho-code already

michaelseni' recognised by WA Museum

Aname ‘MYG242’ A desktop review record from 2012, Species morpho-code already
recognised by WA Museum

Aname ‘WorsleyDNA0O3’ Existing sequences sent to WAM v

Eucyrtops ‘marradong’ A desktop review record from 2012, Species morpho-code already
recognised by WA Museum

Eucyrtops ‘“WorsleyDNAOS’ Existing sequences sent to WAM v

Idiosoma ‘WorsleyDNAQS’ Existing sequences sent to WAM v

Idiosoma ‘WorsleyDNAQ7’ Existing sequences sent to WAM v

Missulena ‘WorsleyDNA13’ Existing sequences sent to WAM v

Mygalomorphae Existing sequences sent to WAM v

‘WorsleyDNA11’
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Acanthodillo 'sp. worsley B' A desktop review record from 2012— unlikely to sequence successfully
Paraplatyarthrus sp. indet. B Sub-sampled specimen but failed to obtain a sequence
Paraplatyarthrus sp. indet. C Sub-sampled specimen but failed to obtain a sequence
Pseudodiploexochus sp. Sub-sampled specimen but failed to obtain a sequence

indet. B

RESULTS

Of the 11 specimens that were analysed against the WA Museum collection, seven were found to be
conspecific with an existing specimen (Table 3). Of these, six were molecular matches and one was a
morphological match based on the known spatially separated distributions of species within a genus.
The remaining four species could not be matched to a known species or morphospecies.

Of the seven species known only from the IDF, two have been matched to species that are also known
from outside of the IDF:

e Antichiropus ‘marradong (DIP097)’ (Confirmed), previously called Antichiropus ‘bannister’
178. This species is also known from six locations within the WMDE and 12 locations up to
19 km west of the WMDE

e Proshermacha ‘MYG658’ (Potential), previously called Aname ‘WorsleyDNAO4'. This species
is known from three records, one in the WMDE, one in the CBME and one between the
CBME and WMDE.

Five species are still known only from the IDF. These consist of two isopods, one mygalomorph spider
and two millipedes:

e Paraplatyarthus sp. indet. D. (Likely) — BTC IDF. Sequencing failed
e Pseudodiploexochus sp. indet. A (Likely) — WMDE IDF. Sequencing failed

e Aname ‘Dwellingup’ (Potential) — WMDE IDF. Not assessed, this species was returned in the
desktop search and is over 40 years old

e Siphonotidae ‘DIPAAF’ ‘WorsleyDNA14’ (Potential) — BTC IDF. No match
e Siphonotidae ‘DIPAAF ‘WorsleyDNA15’ (Potential) — CBME IDF. No match

Of the 15 species known only from the PAA, four have been matched to species that are also known
from outside of the IDF:

e Proshermacha ‘MYG485’ (Potential), previously called Aname ‘WorsleyDNAOQ3’. This species
is known from eight locations in the WMDE, one location in the CBME and at least 29
locations to the west and north of the WMDE. It is common within a restricted area.

e Eucyrtops ‘MYG645’ (Potential), previously called Eucyrtops ‘WorsleyDNAQS8’. This species is
known from four locations within the WMDE, three locations within the CBME and three
locations spread out between the WMDE and CBME, all collected during the surveys.

e Eucanippe nemestrina (Potential), previously called /diosoma ‘WorsleyDNAQO7’. This species
is known from three locations in the WMDE and two locations 87 km and 96 km SE. of the
WMDE.

e  Missulena ‘MYG198’ (Potential), previously called Missulena “WorsleyDNA13’. This species is
known from three locations within the WMDE, two locations 10 km west of the WMDE and
one located 60 km NNW. of the WMDE.
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Ten species are still known only from the PAA. These consist of two millipedes, four mygalomorph

spiders and four isopods:

e Antichiropus ‘saddleback 2’ DIP137. Not assessed, this species was returned in the desktop
search and is over 40 years old.

e Antichiropus ‘WorsleyDNA18’ (Potential) — WMDE. No match

e Siphonotidae ‘DIPAAF 'cf. michaelseni' (Likely) — CBME and WMDE. Not assessed because
this is a desktop search record and the morphospecies name is already accepted by the WA

Museum.

e Aname ‘MYG242’ (Potential) - WMDE. Not assessed because this is a desktop search record
and the morphospecies name is already accepted by the WA Museum.

e  Eucyrtops ‘marradong’ (Confirmed) — WMDE. Not assessed because this is a desktop search
record and the morphospecies name is already accepted by the WA Museum.

e Idiosoma ‘MYG741’ previously known as Idiosoma ‘WorsleyDNAQ5’ (Potential) - CBME and
WMDE. No match, WA Museum applied a new MYG code to this specimen.

e Bungulla “‘WorsleyDNA11’ (Potential) — CBME. No match. Previously called Mygalomorphae
‘Worsley DNA11’, WA Museum allocated a genus name to this species

e Acanthodillo 'sp. worsley B' (Potential) - WMDE. Not assessed because this is a desktop
search record from 2012

e Paraplatyarthrus sp. indet. B (Likely) — WMDE. Sequencing failed

e Paraplatyarthrus sp. indet. C (Likely) - WMDE. Sequencing failed

e Pseudodiploexochus sp. indet. B (Likely) — WMDE. Sequencing failed.

Table 3

Changes to species nomenclature and distributions

Species

New species designation

‘ Taxonomy/distribution comments

Known only from the IDF

Antichiropus ‘bannister’ 178

Antichiropus ‘marradong

Still confirmed SRE, but known from more

(DIPO97) locations and no longer confined to IDF or PAA
Paraplatyarthus sp. indet. D. No change
Pseudodiploexochus sp. No change
indet. A
Aname ‘Dwellingup’ No change

Aname ‘WorsleyDNA04’

Proshermacha ‘MYG658’

Still Potential SRE, but known from more
locations and no longer confined to IDF or PAA

Siphonotidae ‘DIPAAF’
‘WorsleyDNA14’

WAM called this Megalosiphon sp. 1, a new
species, but this is an undescribed genus
WAM taxonomists call ‘DIPAAF

Siphonotidae ‘DIPAAF’
‘WorsleyDNA15’

WAM called this Megalosiphon sp. 2, a new
species, but this is an undescribed genus
WAM taxonomists call ‘DIPAAF’

Known only from the PAA

Antichiropus ‘saddleback 2’
DIP137

No change
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Antichiropus ‘WorsleyDNA18’

Antichiropus ‘WorsleyDNA18’
‘DIP202’

No change - still considered a Potential SRE,
known only from PAA (WMDE)

Aname ‘MYG242’

No change

Aname ‘WorsleyDNAQ3’

Proshermacha ‘MYG485’

Still Potential SRE, but known from more
locations and no longer confined to PAA

Eucyrtops ‘marradong’

No change however has previously been
identified at E. latior (2012) and subsequently
changed to E. ‘marradong’ by WAM. This genus
is currently under review.

Eucyrtops “WorsleyDNAQS&’

Eucyrtops ‘MYG645’

Still Potential SRE, but known from more
locations and no longer confined to PAA. This
species was previously been identified at E.
latior by Phoenix (2012) and subsequently
changed to E. ‘MYG645’ by WAM. This genus is
currently under review.

Idiosoma ‘WorsleyDNAQ5’

Idiosoma ‘MYG741’

No change - still considered a Potential SRE,
known only from PAA (WMDE and CBME)

Idiosoma ‘WorsleyDNAQ7’

Eucanippe nemestrina

Still Potential SRE, but known from more
locations and no longer confined to PAA.

The spatially separated distributions make for
an uncontroversial application of the name E.
nemestrina. This represents the first likely
sequence data for E. nemestrina (WAM)

Missulena ‘WorsleyDNA13’

Missulena ‘MYG198’

Still Potential SRE, but known from more
locations and no longer confined to PAA

Mygalomorphae

Bungulla ‘WorsleyDNA11’

No change - still considered a Potential SRE,

‘WorsleyDNA11’ known only from PAA
Acanthodillo ‘sp. Worsley B’ No change
Paraplatyarthrus sp. indet. B No change
Paraplatyarthrus sp. indet. C No change
Pseudodiploexochus sp. No change

indet. B

Bold indicates taxa that are still only known from the IDF

DISCUSSION AND CONCLUSION

Based on the findings from the WA Museums molecular comparisons, five species remain restricted
to the IDF, however, one of these is a historic record (Aname ‘Dwellingup’; over 40 years old,) and four
are species from taxa which are not commonly collected and have little known about their biology and
taxonomy.

Of the 15 species previously only known from the PAA, five species were found to have a larger
distribution and are now also known from outside of the PAA, however within a restricted area and
are still considered Potentials SREs. Ten species remain restricted to the PAA and remain their only
known representatives.

It is uncertain why the isopods all failed to produce a sequence as all specimens were reasonably
recently collected and stored and preserved in 100% ethanol. However, all of the isopods are very
small which significantly reduces sequencing success due to less tissue being available for
subsampling. In addition, all isopods known only from the PAA were collected in wet pitfall traps which
generally have a lower success rate for sequencing compared to specimens that are immediately
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placed in 100% ethanol. Therefore, no change to the perceived risk to any isopods occurs. The genera
these isopods belong to are uncommonly collected. This is likely attributed to their small size and
ability to burrow and go undetected. As such, little taxonomic and molecular work has been done on
this group.

While the molecular analysis against the WAM database presented here has shed light on some taxa,
demonstrating wider distributions and thus reduced risk for those taxa, the results do not alter the
major conclusions or Phoenix (2021). It is recognised that the area supports a highly diverse array of
strongly range-restricted SRE taxa from dominant habitats of the region, i.e. habitats that do not
appear to present a dispersal barrier. While only five taxa are restricted to the IDF, the majority of
taxa have a distribution of <20km (the length of the PAA) and considerable clearing has already
occurred for both mining and agricultural purposes in the PAA and surrounds, suggesting many have
already seen a reduction in their area of occupancy.

Yours Sincerely,

Anna Jacks
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Summary

Phoenix Environmental Services requested identification of mitochondrial COl sequences from
specimens of terrestrial arthropods from Jarrah Forrest areas, Western Australia. This comprised of
13 supplied sequences (see Table 1 and Appendix 1 for sequence and specimen details). The main
objectives of the WA Museum’s Molecular Systematics Unit (MSU) were to use these supplied

sequences to determine the taxonomic identity of the specimens.

Provided DNA sequences were BLASTED against publicly accessible sequences in GenBank and with
data sets derived from current research projects in collaboration with the WA Museum. Extraneous
primers sequences were removed prior to analysis. The top 10 blast hits for each major taxon were
gathered, duplicates removed, and analysed with a Maximum Likelihood phylogenetic analysis using
a GTR+G model of evolution and 100 bootstraps (RAxML). Distances were calculated via tree-based

estimates of identical bases in Geneious Prime 2020.2.5.

Table 1. Summary of identified sequenced specimens supplied to WA Museum.

FAMILY GENUS SPECIES # of
sequences
Actinopodidae Missulena MYG198 1
Anamidae Aname MYGO010 1
Anamidae Proshermacha MYG485 1
Anamidae Proshermacha MYG658 1
Idiopidae Bungulla sp. 1
Idiopidae Eucanippe nemestrina 1
Idiopidae Eucyrtops MYG645 1
Idiopidae Idiosoma MYG741 1
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Appendix 2e. Excerpt from Maximum Likelihood tree of Paradoxosomatidae, *+,-)%-"#./$ COlI, to

be used ONLY for visualisation of relationships. Bootstrap values less than 50 and some interior node

support were removed.
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Appendix 2f. Excerpt from Maximum Likelihood tree of Siphonotidae COl, to be used ONLY for

visualisation of relationships. Bootstrap values less than 50 and some interior node support were

removed.
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Appendix 3. COI DNA sequence data queried in this report

>WAMT148521_PES_30178

AACTCTATACTTACTATTTGGCGCTTGGTCGGCTATAGTCGGAACCAGTTTAAGCATTATCATCCGATCTGAGTTAAGAA
TACCAGGAAGTCTTATCTCCAACGACCAAATTTACAATACAGTAGTTACCTCCCACGCCTTCGTCATAATCTTTTTCATG
GTTATACCCATCATAATGGGAGGGTTTGGTAATTGATTGGTCCCCATCATACTAGGAGCCCCTGACATAGCATTTCCTCG
ACTCAACAACATAAGATTTTGACTTTTACCTCCAGCCTTTCTTCTTATACTCAGCGCTATGACCATAAACAGGGGCGCAG
GAACAGGTTGAACTGTCTATCCGCCCCTA---TCCGTATCCGGACACTCAGGCCCTGCAGTAGACTTAACAATCTTCTCC
CTTCATTTAGCTGGAGTGTCGTCTATTTTAGGCGCAGTCAATTTTATCTCAACAATCGTCAACATACGGCCAGACAACAT
AACGTTCAGTAAGATACCCCTCTTTATTTGGTCTATCCTTGTAACAGCCACTCTCCTGCTCCTCTCACTCCCGGTATTGG
CAGGAGCAATTACCATACTTCTCACTGACCGAAACTTCAATACATCATTCTTTGACCCTGCCGGAGGTGGAGACCCCATT
CTCTACCAACATCTTTTT

>WAMT149692_PES_30624

AACCTTATACTTATTATTCGGTGCTTGGTCGGCCATAGTGGGAACCAGTTTAAGTATTATCATCCGATCAGAACTAAGAA
TGCCAGGAAGCCTCATCTCCAACGACCAAATTTATAATACAGTAGTTACCTCGCATGCCTTCATCATAATTTTCTTCATA
GTAATGCCCGTTATAATGGGAGGTTTCGGTAACTGGTTAGTTCCCATCATATTGGGAGCTCCTGACATAGCATTTCCTCG
CCTCAACAACATAAGATTCTGACTCCTGCCCCCAGCTTTCCTCCTTATACTTAGTGCCATAAACATAAATAAGGGTGCAG
GGACAGGCTGAACTATTTACCCTCCCCTA---TCCGTATCTGGCCACTCAGGCTATGCAGTAGACTTAACAATTTTCTCC
CTCCACTTAGCTGGGGTATCATCAATTCTAGGTGCAGTAAATTTTATCTCAACAATCACCAACATACGACCAAAGAGCAT
AACCTTCGCTAAGATACCCCTCTTTATTTGATCCATCCTCGTAACCGCCATTCTTTTACTCCTCTCACTTCCTGTACTAG
CGGGTGCAATTACTATACTTCTCACAGACCGAAACTTTAACACATCTTTCTTTGACCCTGCTGGAGGAGGTGACCCCATT
CTTTACCAACACCTCTTT

>WAMT148552_PES_30235 CONTAMINATED

AACTTTATATCTTATTTTAGGTGTGTGGTCGGCTATATTTGGAACGGCGATAAGAGTCATGATTCGGACAGAGTTGGGCC
AAGTTGGGAGACTTTTAGGAGATGACCATTTGTACAATGTAGTGGTTACAGTTCATGCTTTAGTTATAATTTTTTTTATA
GTGATACCAATTATGATTGGGGGGTTTGGGAATTGATTGATTCCTTTGATGTTAGGAGCGCCTGATATAGCGTTCCCTCG
TATAAATAATTTGAGATTTTGATTATTACCTTCTTCTTTGTTTTTTTTGATGGTGTCTTCATTGATTGAGGTAGGGGTTG
GGGCTGGATGAACCATTTATCCTCCATTGTCTTCTGGTGTGGGACATAGAGGGGGGGGGATGGATTTTGTTATTITTITCT
TTACATTTGGCGGGGGCATCTTCTATTATGGGAGCTATTAATTTTATTTCTACTATTGTGAACATGCGAGTTAAGGGAAT
GGAGTTTGAGCGTGTTCCTTTATTTGTGTGGTCAGTGATGGTAACTGCTGTTTTGTTATTATTGTCTCTTCCTGTATTGG
CTGGAGCTATCACTATATTGTTGACGGACCGTAATTTTAATACTTCTTTTTTTGACCCGGCTGGTGGGGGGGATCCTGTG
CTATTTCAACATTTATTT

>WAMT149711_PES_30315

GWCGTTGTATATTGTTTTAGGAGTGTGATCAGCTATATTTGGTAGAGCATTAAGAGTGATGATTCGCACGGAATTAGGAC
AGGTTGGGAGATTGTTTGGGGATGACCATTTATATAATGTGGTTGTGACAGTTCATGCTTTGGTGATGATTTTTTTTATG
GTGATACCTATTATGATTGGGGGTTTTGGGAATTGGTTAGTTCCTTTGATGTTAGGAGCACCTGATATGGCTTTTCCTCG
TATAAATAATTTGAGTTTTTGGTTGTTGCCACCTTCTTTGTTTTTTTTGGTGATTTCTTCTTTGACTGAGGTTGGGGTGG
GGGCAGGATGAACTATTTATCCTCCTTTGTCATCAGGAGTAGGTCATAGAGGGGGGGGAATAGATTTTGTTATTTTTTCT
TTACATTTGGCGGGTGCCTCTTCAATTATGGGGGCCATTAATTTTATTTCTACTGTAATTAATATACGTGCTAGCGGGAT
GACATTTGAGCGTATCCCTTTGTTTGTATGGTCTGTAAAAGTTACTGCAGTTTTATTGTTGTTATCTCTCCCTGTGTTGG
CTGGGGCGATCACTATGTTGTTAACTGATCGAAATTTTAATACTTCTTTTTTTGATCCTGCTGGAGGGGGTGATCCGGTT
TTGTTTCAACATTTATTT
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>WAMT149715_PES_30313

AACTATGTATTTGATTTTAGGAATTTGATCGGCAATGTTAGGAACAGCTATAAGAGTAATTATTCGGACTGAGTTAGGAC
AAGTGGGGAGATTGTTAGGTGATGATCATCTGTATAATGTGGTAGTTACGGCCCATGCTTTGGTTATGATTTTTTTTATA
GTTATGCCTATTATGATTGGAGGATTTGGCAATTGGCTTGTTCCTTTGATGTTAGGAGCGCCTGATATAGCTTTTCCTCG
AATGAATAATTTGAGATTTTGATTATTACCACCTTCCTTGTTTATGTTAATTTTGTCATCATTGACGGATGTGGGAGTTG
GGGCTGGGTGAACTATTTATCCACCATTATCGTCAGGGTTAGGACATGGTGGGGGAGGAATGGATTTTGCTATTTTTTCT
TTGCATTTGGCGGGTGCTTCGTCTATTATAGGAGCTATTAATTTTATTTCTACTATTATTAATATGCGGATAATAGGGAT
GGGGATAGAGAGGGTGTCGTTGTTTGTGTGGTCAGTGCTTATTACGGCTATCTTGTTATTATTATCGTTACCGGTGTTAG
CGGGGGCTATTACTATGTTGCTTACTGATCGTAATTTTAATACTGCTTTTTTTGATCCGGCTGGAGGTGGGGATCCGGTT
TTATTTCAGCATTTATTT

>WAMT149712_PES_30326

AACTTTATATCTTGTTATAGGTGTGTGGTCCGCAATAATGGGGACAGCAATAAGAGTAATTATGCGAGTTGAGTTGGGAC
AGGTGGGAGAACTATTAGGGGATGGACATTTATATAATGTTATGGTGACTGCTCATGCTTTGGTAATAATTTTTTTTATA
GTGATGCCTGTAATGATTGGGGGGTTTGGAAATTGGTTGATTCCTTTGATGGTTGGGTCACCTGATATGGCATTTCCTCG
AATGAATAATTTTAGATTTTGATTGTTGCCTCCTTCTTTATTTTTTTTGATAGTTTCTTCTTTTGAAGGGGTTGGAGTAG
GTGCGGGATGAACTATTTACCCTCCATTATCTTCTGGTGTTGGGCATGTAAGCAGTGGAATAGATTTTGTTATTTTTTCG
CTTCATTTGGCAGGAGCTTCATCTATTATAGGAGCTGTAAATTTTATTTCTACAATTATTAATATGCGAGCTAGAGGAAT
AACATTTGAGCGAGTGCCTTTGTTTGTGTGATCTGTAATAGTAACTGCTATTCTTTTATTGTTGTCTTTACCAGTTTTAG
CTGGTGCTATTACTATATTATTAACTGATCGAAATTTTAATACATCCTTTTTTGATCCAGCTGGTGGAGGGGATCCTATT
TTGTTTCAGCATTTATTT

>WAMT149806_PES_29958

TTCCTTATATGTCCTTTTAGGTGTGTGGTCTGCTATGGTGGGAACTGCAATAAGAGTAATTGTTCGTGTAGAATTAGGCC
AAGTTGGTAGTTTATTGGGTGATGATCATTTATATAATGTGACAGTTACTGCGCATGCTTTGGTTATGATTTTTTTTATA
GTGATGCCTATTATAATTGGAGGATTTGGGAATTGGTTGGTTCCTTTAATAGTAGGAGCTCCAGATATAGCTTTTCCTCG
GATGAATAATTTGAGATTTTGATTGTTGCCTCCTTCTTTATTTTTTTTGATTGTTTCATCATTAGTTGAGATTGGAGTGG
GAGTTGGTTGAACGATCTACCCCCCTTTATCTTCTGGAGTGGGGCATATAGGGGGTGGTATAGATATAGTGATTTTTTCT
TTACACTTGGCTGGAGCTTCTTCTATCATAGGGGCTGTAAATTTTATTTCTACTATCATTAATATACGATCTTGGGGTAT
TACTTTTGAGCGTGTACCTTTATTTGTGTGATCTGTGATGGTAACGGCTATTTTATTGTTGTTGTCATTGCCAGTGCTAG
CTGGGGCTATTACTATATTATTAACAGATCGGAATTTCAATACCTCATTTTTTGATCCTGCTGGAGGTGGAGATCCTATT
TTATTTCAACATTTATTT

>WAMT149726_PES_30325

AACTTTGTATCTTATTTTTGGGGTGTGAGCGGCAATAGTGGGGACAGCTATAAGAGTAATTATTCGAACGGAGTTGGGGC
AGGTGGGAAGATTATTGGGGGATGATCACTTGTATAATGTGGTGGTTACGGCGCATGCTTTAGTGATAATTTTTTTTATA
GTGATACCAATTATAATTGGGGGTTTTGGTAATTGGTTGGTTCCATTAATACTGGGGGCACCGGATATAGCATTCCCTCG
AATGAATAATTTGAGTTTTTGGTTGTTACCTCCTTCTTTATTTTTATTGATTTTATCTTCTCTTACCGATATTGGGGTGG
GGGCTGGATGAACTATTTATCCCCCTTTGTCGTCTGTAATTGGGCATGGGGGGGGCGGTATGGATTTTGCTATCTTTTCT
TTACATTTGGCGGGGGCTTCGTCTATTATGGGTGCTATTAATTTTATTTCGACTATTGTGAATATACGATCAATAGGGAT
GACGTTGGAGCGGGTGCCTTTGTTTGTATGATCGGTCTTAATTACAGCGATTCTTCTGTTATTGTCTCTGCCGGTATTGG
CAGGGGCGATTACAATATTATTGACAGATCGAAATTTTAATACATCATTTTTCGACCCAGCAGGAGGGGGGGATCCTATT
TTGTTTCAACATTTGTTT
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>WAMT149796_PES_30578

AACACTATATTTAGTTTTTGGTGTATGAGCTGCGATGGTGGGAACAGCTATAAGTGTGATTATTCGAACTGAGTTAGGCC
AGGTCGGTAGCCTATTGGGTGACGATCATTTATATAATGTTATTGTAACAGCGCATGCTTTGATTATAATTTTTTTTATA
GTGATACCGATAATGATTGGGGGTTTCGGGAATTGGTTATTACCTCTTATATTAGGGGCTCCAGATATGGCTTTTCCTCG
TATGAATAATTTAAGTTTTTGGTTATTACCCCCTTCTTTGTTTTTATTAATTTTGTCATCTGTAACGGATGTCGGGGTGG
GGACTGGTTGAACAATTTATCCACCACTATCATCGTCGATCGGTCACGGGGGGAGAGGAATAGATTTCGCTATTTTTTCT
CTTCATTTAGCCGGAGCTTCTTCTATTATAGGAGCCATTAATTTTATTTCTACTATTATTAATATACGATCATTAGGGAT
AACCTTGGAGCGTATCCCTTTATTTGTGTGATCAGTGTTAATTACGGCTATTTTACTTCTTTTATCTCTTCCGGTTTTAG
CAGGGGCTATTACGATGCTTTTGACTGATCGTAATTTTAATACAACNTTTTTTGACCCCGCAGGAGGGGGTGATCCTATT
TTATTTCAGCATCTATTT

>WAMT149805_PES_30606

AACACTATATTTAGTTTTCGGGGTTTGGGCGGCAATGGTGGGGACAGCTATAAGTGTTATTATTCGAACGGAGTTAGGAC
AGGTAGGGAGCTTGCTTGGTGATGACCATTTATATAATGTTGTTGTAACGGCTCATGCTTTAATTATGATCTTTTTTATG
GTTATACCTATGATGATTGGGGGTTTTGGTAACTGGTTATTGCCTTTGATGTTGGGGGCTCCAGATATAGCTTTTCCCCG
AATAAATAATTTGAGTTTTTGGTTATTACCTCCATCATTATTTTTATTAATTTTATCTTCGGTGACAGACGTGGGGGTAG
GTACAGGATGGACTATTTATCCTCCATTATCATCATCAATCGGACATGGTGGTAGTGGAATGGATTTCGCTATTTTTTCT
TTGCATTTAGCGGGGGCATCATCAATCATGGGAGCAATTAATTTTATTTCTACGATTATTAACATACGAGCATTTGGTAT
AACATTAGAACGTATCCCTTTATTTGTCTGGTCAGTATTGGTTACGGCTATTTTACTTCTTCTTTCACTCCCAGTTCTAG
CGGGAGCTATCACTATACTTTTGACAGATCGTAATTTTAATACGACCTTTTTTGATCCAGCGGGTGGGGGTGATCCTATT
TTATTTCAGCACTTATTT

>WAMT149723_PES_30421

AACAAAATATATGATTTTAGGGGTTTGGTCAGCTATGATTGGGGCGGCAATAAGAGTAATTGTCCGTGTAGAGTTAGGAC
AAATTGGAAGAATGTTAGGGGGTGATCATTTATATAATGTGGTGGTAACTTCTCATGCTTTAGTAATGATTTTTTTTATG
GTTATACCTATTATGATTGGAGGCTTTGGAAATTGGTTAATTCCGCTGATGTTAGGTGCTCCAGATATGGCTTTTCCTCG
AATGAACAATTTGAGATTTTGGTTGTTGCCTCCTTCCTTGTGTTTTTTAGTGTTATCATCTCTAGTAGAGATTGGGGTTG
GAGCTGGATGAACTATTTATCCTCCTTTGTCTTCAAGAATTGGACATAGAGGAGGTGGGGTAGACTTAGTGATTTTTTCT
ATTCATCTTGCCGGTGTTTCATCTATTATGGGGGCTGTAAATTTTATTTCTACTGTTGTAAATATGCGAGCTAATGGGAT
AGTATTTGAGCGGGTTCCTTTGTTTGTGTGGTCGGTTTTTGTGACTGTTGTTTTATTATTGTTATCATTGCCGGTTTTAG
CTGGGGCGGTAACAATGTTGTTGACCGATCGTAATTTTAATACATCTTTTTTTGATCCTGCTGGAGGAGGAGATCCTATT
TTATTTCAGCATTTATTT

>WAMT149691_PES_30645

TACTTTATATTTAATTTTTGGTGCTTGGGCGGGGATTATTGGAGCTGCTTTAAGAGGAATAATTCGATTAGAATTAGGAC
ATTCTGGAAGAGTGATTGGTGACGATCAGATTTATAATGTTATTGTTACAGCTCATGCTTTTGTAATGATTTTTTTITATG
GTAATGCCTATTATAATCGGGGGGTTCGGTAATTGATTGGTTCCTATTATAATTGGGGCTCCAGATATGGCATTTCCTCG
AATAAATAATTTAAGTTTTTGGTTACTTCCTCCTTCTTTTTTTTTATTATTAGCTTCTTCTGTAGTGGAGAGAGGGGTTG
GAACAGGTTGAACGGTTTATCCTCCTTTAGCTTCAAGTTTATTTCATGGAGGGCCAGCTGTTGACTTGGCTATTTTTTCT
CTTCATTTGGCGGGGGCATCTTCTATTTTAGGGGCTATTAATTTTATTACTACAGTAATTAATATACGGGCTTATGGAAT
AATTTTTGAGCGAATGCCTTTATTTGTTTGGTCAGTGGTTTTTACAGCTATTTTATTGTTATTGTCTTTACCTGTTTTGG
CTGGGGCTATTACTATGCTATTGACTGACCGAAATTTTAATACTACTTTTTTTGATCCTGCAGGGGGTGGGGATCCTATT
TTATACCAGCATTTGTTT

16



WAM-MSU-501

Report by Western Australian Museum

>WAMT149701_PES_30401

TACGTTATATTTAATTTTTGGTGCTTGGGCAGGGATTATTGGGGCGGCTCTYAGAGGGATAATTCGTATAGAGTTAGGTC
ATTCTGGGAGAGTAATTGGAGATGATCAGATTTATAATGTTATTGTTACAGCTCATGCTTTTGTGATGATTTTTTTTATA
GTTATGCCTATTATAATTGGAGGGTTTGGTAATTGATTGGTGCCTATTATAATTGGGGCTCCAGACATAGCGTTTCCTCG
AATGAATAACTTAAGTTTTTGGTTGTTGCCTCCTTCTTTTTTTTTATTATTAGCCTCTTCTATGGTCGAAAGAGGAGTGG
GGACGGGATGGACTGTGTATCCGCCGTTAGCTTCAAGATTATTTCATGGTGGCCCGGCGGWGGACTTARCTATTTTTTCT
TTACATTTGGCTGGGGCTTCTTCTATTTTAGGGGCTATTAATTTTATTACTACTGTAATTAATATGCGGGCTTATGGGAT
AATTTTTGAGCGGATGCCTTTATTTGTGTGATCAGTAGTTTTAACAGCCATTTTGTTACTTTTATCTTTACCTGTTTTAG
CTGGGGCTATTACTATATTADTAACTGATCGGAATTTTAATACTACATTTTTTGATCCBGCAAGGGGTGGGAATCCAATT
TTATATCAACCCTTATTT
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