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MERLIN PROJECT 

GUIDELINES FOR THE PREPARATION OF A 
PUBLIC ENVIRONMENTAL REPORT 

Executh'e Summan' 

111e executive summmy should provide an overview of the pl'l~iecl including the size and regional importance of 
the mine, a broad indication of Ihe anticipated production~ value of the project to the l,x:onomy, a summary of the 
key enviwnmental and socio-economic issue.~ and how they will be managed to keep the le\'el of impacts 
acceptable to the community. 

1. General Description and Summary or Endronmentallssues 

Brier Introduction or the Proponent und the Proposal: 

Name and Addre.<;s of the proponent, including contact ollicers. 

• Outline of the propos.,1. 

• Tencm<'-'llt status fhl' the pn~ject area, including a suitable map showing existing and proJX)sed tenements 
held by thc proponent. 

Sunullary of key enviroiuoental issues. 

• Sunuoarise scope, purpose and structure of the PER. 

2. Description orthc Proposed DC\'clopment 

This section should dea:ribe the pr~iect in sufticient detail to allow an understanding of all stages of the proposal. 
and assist in detemlinillg potential environmental impacts. For clarity, the proposal should he discu;:;sed under Ihe 
following headings which reflect the specilic nature of this operation. Where appropriate indicate all)' polential 
altematives: 

Locntion and including land requirements, transport and access cOiTidors. 

• Timetable l{)r Olx,'mtions, including dC\'c1opmcnt or associated inli·astructure. land clearing. construction. 
extraction operations and 

Temporary construction requiremcnt:; including material. :;Ollrces, tnmsportation, ;;;torage and u:;es. 

Permanent construction requiremcnt:; including material. :;OllI'CCS, tnlllsporiation. storage and lIses. 



Mining DC\'c10l'lI1cnt and Operations 

• A description of the regional lind local geology. 

• A description of the pits' minel'lllislltion. 

• Outline the proposed design lind dimensions o1'pit(s). Indicllte location on suitllhle site map(s), 
and geological cross-sections. 

• Describe mining methods, , sCllle of operations lind extraction schedule(s). 

• Detail drilling and blasting requirements (including lrequency). 

• Outline the scope for any pt)ssible future extension of the pn.~iect. 

• Indicate ex1ent of area to he cleared of vegetntionand erosion control measures, 

• D~'111'le borrow mntClial requiremcnl'l, id.."I1tilY suitllhle a\'lIilllhility and sllilahility of material. extrlletion 
and uses. 

Proccss and Products 

• Describe source of ore, average grades of ore, and quantitic.<; of ore to he mined. 

• Characterise lhe on: (including smnpling methodology, mineralogy, ncutrnlising capacity, sulphide content 
as percentage of sulphur, and net acid production potential). 

• Describe plant infrastructure and processes that may he required at the processing site. 

• Identi(v all input" and outputs (product'» of the operation and treatment proce.<;ses, 

Waste Rock Dumps and Stockpiles 

• De.<;eribe volumes, dimensions and shape of dumps or stockpiles. 

• Indicate proposed locations, discuss alternative.,> and reasons Ihr choices. Describe water catchments. 
contingcn<."Yacid rock drriina~e interception ammgements, surlnee water treatment and IInal'landlbrm of 
dumps and stockpiles. 

• Outline sampling cliteJia and test methods for waste rock characterisation. identilY possible chenlieal 
constituents in drainage, 

Describe in detail the methods it)r waste rock disposal and dump construction, including selection 
methodology and Oil-going eharaclerisatillO of dillerent waste wek types fi.w disposal. sclective handling 
of dillerent waste types, and cross sections or the design of the waste roek dumps, 

Characterise the ,,-aste rock (including smllpiing l11ethodolog\'. mincralogx, base metal content acid 
neutralising eapllcity, sulphide content as percentage of sulphur net aeid generation (NAG), net aeid 
production potentilli (NAPP». 
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Tailings 

• Describe the construction details of all tailings containment structures including materials, sources and 
transportation. 

• Describe the means of disposal and control of any potential ncid mine drainage. 

De.'icribe the physical and chemical charactcristics of' thc and supcrnatant watcrs. 

Water Managcmcnt 

Outline water rcquirements and indicatc proposcd sources and methods of supply. 

• Describe requirements and techniqucs for pit de-watering and wastc rock water ~'ltchment strategics, 
including expected quality arid quantities beforc and aller decommissioning and outline strategies li)l' 
dealing with flood or stOllll drainage. 

Prepare a watcr balance for the site. 

• IdentilY Oil-site catchments and drainage patterns. 

Infrastructure 

• Outline administration, staff amenity and workshop buildings. 

Dcscribe explosh'e storllge lind trnnsport. 

• Describe huzardous substances (types, storage, usc, transport and disposal). 

• Describe fuel, oil and hlbricanL<; (types, storage, transport and dh~rx)sal). 

• Describe'alternatives for power supply (cg transmitted power), inli'ashucture, servicing easemcnts and 
indicate prefelred options. 

• Describe sewerage and refuse disposal requirements. 

Describe communication and st.'Curity atTangcments. 

Road Access 

Indicate any requircments lI)r construction andlor upgrading of'existing road scn·ices. Include the 
design of stream crossings and erosion eontrolmeasure:;. Outline on maps. 

Worl{forcc 

Pnn'idc estimatcs or number required during construction. operation and rchabilitation. and outline 
employment opportunitics from the local community. 

Outlinc hcalth. safety and emergency procedure:;. 

Outline programmeI' to educate cmplm'ccs in rdntioll to their environmcntaL heritage and sacred sile 
protection obligations. 

I)escribe accommodation. omec and transpol1ation requirements Jix starr. 
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3. Dcscrh)tion of thc Existing Em"ironmcnt 

This section should descrihe those clements of the cxisting environment that mayor havc the 
nl1l.'Ctt:d hy this pmposnl. 

Bi(lphysical Em'iromncnt 

to hc 

Climate including summary dntn of rninfall, c\'aporntion rates nllJ temperaturcs (monthly m'cragcs). 

• Description oftopography, geology and soils at all pmj{,'Ct sitcs (including maps). Ini{)J"Ination should 
include land unit chnracteristics. 

1I~'drology 

• Descrihe sUlface water hydr6logy and local catchment areas. 

• Outline surface water quality and sediment load charactcristics. 

Dcsclihc and charactelise localnnd regional groundwater OCCUlTcnccs. (luality, intcraelion with surface 
processes, seasonal vatiations nnd any present uscs. 

Flora and Fauna 

• Describe 110ra and limna communities for immediate area and slilTounds (including communities 
downstream of the site which m~' be impacted by variations in watt.'\" quality and siltation): include maps 
and an outline of methodology used to gather int{)fJuation, survey and sampling techniques. 

• 1dt.11tilY any unique, rare, endangered or \'Ulnerahle nath'e species or communities at and in the \'icinity 
of pl\~a.i OIl!O, access moos and inli"llsliucture in relation to overall status, distrihution and condition, and 
in particular include species listed under the 1'(!11"itQI'Y PQ1"'~f ami rnldltrl! COIl.fe,,'alioll Act and the 
Emla"g~,.ed .~'peci(!8 Act (Commollwealth). 

• Dcsclibe the feral animal and weed species l)opulations in the area. 

• Provide haseline data on ~nosquito and other biting insect habitats and popUlations (na(ure ofbrecdillg 
si(e(s) and species ego exotic and endemic) and potential lor disease tnlllsmission. 

• Evaluate nonnalumbien( noise lcvels adjaccnt (0 the propo:'\ed minerolleaSt.'S area. 

• " Dt.'SCrihe the I1re rcgime. 

Socio-ccollomic En\'ironmcnt 

£:>et.;crihe eUiTentlond (enure and land use in and adjnccllt to thc pn~icct arcn including A.horiginalland 
usc: indicate any past land dcgmdali~)n or altcration that I1lm' hm'c occurred. 

• Dc...;cribe ncarby communitics (cg Borroloola) and any ~lthcr physical inli'astrtlelurc (ic. roads) thai c{luld 
he alll.'Ctcd hy con:;truclioll and opcration activitics. 

Pro\'idc rc.<;ulls 11'0111 a surrcy to dclcl1nine sites of heritage signillcancc within thc projcct area ami access 
road(s) pursuant to thc Heritage COllsen'atio/l .let: 
-include delails of SUtTCY mcthodology and sampling tcclllliqucs: 
-include site descriptions, diagrams and maps: am! 
-include an assessment of signilicancc in a IcgimlUl conte:..;\. 
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• Provide evidence of an Authorit~· Certificate under the N(lrthern Territory AIJOrigillal.,)'acred Sites .~kt. 
The results of an inspection orthe RegistcrorSaered Sites maintained by the Ahoriginal Areas Protection 
AuUlority, as well as details of an application lodged with the Aboriginal Areas Protection Authority ttlr 
an Authority Certificate within the meaning of Part 3. Di"ision I of the Northern Territory Ahorigillal 
Sacred Sites Act. Also. if practicable. include a copy of the Certificate issued by the Authority as a result 
of that application containing conditions (if any) rci<lting to the protection of sacred sitcs Oil, or in the 
"icinity, of the pll~iecl area . 

.... Em'ironmcntnllnllHlcts and Proposcd Snfcl!.uards 

This section should describe actual and potential en"ironmenttll impact;; of the pn~ieet, along with the 
em'ironmental management practices or safeguards propoSt..-d to U\·oid. minimise or ameliorate impacts tiJl" all 
stages or the project. 

Management practices or safeguards should he expressed as a series of commitmenL .... The:;;e commitments and Ilny 
associated discussion of impacts should he ammged in appmpriale sections and suhsections. Each commitment 
should he numbered consecutively and highlighted to stand out fi'om the sunllllllding text. 

Impacts and Safeguards 

Impacts may be direct, indirect, short or long tcrm, temporary or ill'c\'crsihle. Tht-'Y may occllr during all stages of 
the pn~i,,'Ct, including cOllslmclion, operation, decommissioning and rehnbilitation. All potential impacts should 
be identified and chal1lctelised in iliis manner. Intbnnation on the lisk. seale and signiJicance of cach impact :;;holiid 
also be included. 

Measures proposed to mitigate the adverse impllcls associat,,-d with the proposal and, wherc appropriate, 
nlte1l1atiYes should be included. 

A description of environmental impacts and safeguards should addrcss the following: 
(The le\'el of detail presented in this section should renect the degree of significance of potential impacts.) 

• Soil eroSion, landfo1l1l and land clearing. 

• Impacts of any changes in surface water quality and quantity, both at the mine site and downstream, on: 

- nora and launa including toxicity, hio-accumulation and any impacts on li.xxi chains: 
• existing water supplies; and 
- mnon: erosion and surface drainage system em.'Cts including sedimcnt load. 

• Impact on ground water qUlllity and quantity and the impact of any changes that may occur at the minc 
site and olr-site, including etlccts on henefieial users. 

Impact on nora and luuna through: 

- loss or habitat 
- earthworks. erosion; 
.. alteration to drainage and groundwater regimes; 
crcation or exacerbation of weed and feral anil11[1l population (including biting insects and rcler to the 

NT Weeds Managcmcnt Strategy \996-2(05); and 
- changes in Ii'cquency or bush fire regime during operation and post mining. 

Impacts on heritagc. llrchacoklgieal sites nnd sacred sites. 
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Impact on any local coml11uniti\:s and adjacent land usc (including other mining, pastoral land usc. 
Ahoriginal communiti~'S, transport con·idors. recreation :lIld tourism). 

Impact on human health through: 

- potnhle water nnd 1'bod source..;: 
- mosquitoes and other hiting insects; 
- sewage and refuse disposal: 
- air quality (dust and atmospheric emissions): and 
- noise le\'els (hlasting and extmction operations). 

• Visual aesthetics. 

Site Rehabilitation 

In describing environmental management practices und safeguards. pat1icular allention should he given to site 
rehahilitation. The fhllowing mailers should he addressed: 

• Ohjectives of l'!ite rehabilitation and expected future land usc. Discuss the possible linallandli.lI111s. A time 
scale for d("'commis..;ioning and rehabilitation should be outlined. Rehabilitation should he conducted 
progressively throughout the pn~ject operation where C\'cr practicable. 

• Dcscribe progressive and/or final rehabilitation plan, including maintenance of wat\:-'J' (Iualit)'. 

• Design of all rehabilitated land fOlms to minimise crosion and acid drainage. 

• Natural and constructed drninagc system design to ensure runoll' discharge does not erode or add to 
dowll~1.ream siltation. 

Covering of waste rock dumps including detnils of quality, depths nnd of covcr material. 

• Topsoil thanagementluse. 

• Actions to prevent the development of mosquito nnd other biting insect hreeding hahitats. 

• Establishment of vegetntion, including selection of plant species (eg. for runotl' nnd erosiori control and 
prevention of leaching), seeding. ft.'11iliscr use (if needed) and rehabilitation lIials. 

• Continued woter monitoring und discharge requirements Illl\owing d~'eol11missioning. 

Sumlllar~' Table 

Prtwide n sununury table listing in point fonTI those cm'ironmcntnl impacts identified Ill\' the projects and the 
corresponding mnnagement commitments to denl with thcm. Responsibilities Ii)!' monitoring and response 
mcchanisms should bc outlined. 
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5. EIl\'irolllllcntnl MOllitorirl2 

Environmental monitoring should be compatible with baseline studies, hon-eyer. thcy should hc idcntilicd 
separately. 

i:'~nvirl)llmcntal monitoling should be directed to and address each kcy cm'ironmentnl issue and mmulgemcnt ncli\'ity 
and include the itllIowing objectives: 

(a) Detect long and short telln trends. 
Rc..'Cognise ellvironmcntal changes and cnable nnnlysis of their causes. 

(c) Measure impacts. 

It is required that dctails of proposed monitoring programs nlld objcclh'cs under the Itlllowing hcndings bc 
provided: 

Monitoring ol~iecti\'es. 
• Program of sampling (eg. include water, waste rock, re\'egclalion, 110rn nnd lllUna (aquntic nnd 

telTestlial»). 
Location and descripli(ln of smupling sites (includc mnp). 

• Sampling and rep(lrting fi-equeney aud methodologies, including proposed detection limits. 
• A tahle providing dctails of the original and on-going baseline stmlies and monitoring programs is 

recommended. 
• Re\'iew of monitoring programs and objectives. 

6. Rcfcrcnccs and ApJ)cndiccs 

Includc a list ofreicrences whel-e rclCITc..xI to in the text. 
Appendices should include repol1s ()f all studies undertakcn It)r prepnrntion of the report or other inl(ll111ation 
sources. 

7. Administratin Rcquiremcnts 

Once the PER is ready il."If conmlcnt, 30 copies should be submitted 10 thc Depm1mcnl of Mines &. Energ\' 
ttlr distribution to NT Govel1lment advisorY bodic.<\;. 

Two copies of a "preliminary" PER should be lodged with the Depm1mcllt of Lnnds. Planning and 
Em'ironment and the Department of Mines and Energy Il.lr perusal prior to rclensc Itlr the public review 
period. 

• AlTnngcmt.'I1l~ Il.)r thc puhlic displny nnd rcvicw, including locations and number of copies will bc madc 
nt the timc when thc prcliminnry copy ofthc drnll EIS is rc\·ic\\,cd. It is thc rcsponsibilih' of thc proponcnt 
to ad\'ertisc the public availabilily orthe PER for puhlic comment. 

Plcase nlTangc lodgmcnt or n computer diS(; copy of thc PER "ith thc Dcpartmcnt of I,ands. Plmminl! and 
Environment. ' 

The Depnrlmcnl of Lnnds. Plmming nnd Environmcnt ndioll ollicer I<.l!' this projcct is Mr Ilclgc Pederscn. 
Phone (08) 8924 4138. F:lx (08) 8924 4053. 

• Thc Departmcnt ~lfMincs and I :ncrg\' action olliccr for (his pnljccl is Mr Mnrk Nolcn. Phonc (08) R999 
5343. Fax (08) 8999 5191 
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Stuart Miller 

Our Reference: 6850/318 

Geochemical Characterisation of Waste Rock and Ore 

23 June 1997 

PAGES (including this page) : 9 

Michael, 

This technical memorandum presents our interpretation of the waste rock and ore 
geochemical dapi provided to Environmental Geochemistry International Pty Ltd (EGO 
by Ashton Mining. The data provided fonn a geochemical assessment of waste and ore 
material from the Merlin Project, Northern Territory. The samples have been assayed for 
their acid forming characteristics and multi-element content and the results are appended 
to this memorandum. All the test work in this instance had been carried out, under the 
direction of Ashton Mining, by Genalysis Laboratory Services Pty. Ltd, Perth. 

Acid Fonning Characteristics 

The results of the acid fonning characteristics are presented on Table 1 along with a 
description of the samples. Below is a summary and our interpretation of these results. 

• The samples were analysed for - total sulphur (5-tot), sulphate sulphur (S-SO.), and 
sulphide sulphur (sulphides) concentrations. All results are reported as %5. The 
total 5 and 5-S0. were analytical determinations with the sulphide sulphur values 
determined by the calculated difference between the total 5 and the sulphate sulphur 
concentration for each sample. The calculated sulphide sulphur provides a better 
assessment of the acid potential of a sample since sulphate sulphur is non-acid 
generating. The results show that all samples had calculated sulphide values at or less 
than the detection limit (0.01 % S). The maximum potential acidity (MPA) from this 
sulphur content is very low (less than 0.3 kg H:zSO,/t). 

ENVIRONMENTAL GEOCHEMISTRY INTERNATIONAL PlY LTD 

81 A College Street (em Cameron &. College Streets), Balmain, NSW 2041 Australia 
Telephone: (61-2) 9810 8100 Facsimile: (61-2) 9810 5542 Email: egisyd@peg.apc.org 
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Ashton Mining 
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• The add neutralising capacity (ANC) of the waste samples were very low with values 
less than 2.5 kg H;zSO,/t and a median value of 0.5 kg H:zSQ,/l Three of the ore 
samples had high ANC's with values of 515, 265 and 221 kg H:zSQ,/t for PK4, EK3, 
and SK2 respectively with the remaining samples having low to moderate ANC values 
(3.4 to 14.7 kg H;zSO,/t). 

• Based on the ANC and sulphide values the net acid producing potential (NAPP) was 
calculated for all samples. The NAPP value represents the balance between a samples 
capacities to generate add and to neutralise acid. A positive NAPP indicates that the 
add potential exceeds the neut::rnlising capacity and a negative NAPP indicates that 
there is an excess of neutraIising capacity over acid potentiaL The results on Table 1 
show that for waste rock samples the NAPP values were zero or slightly negative 
while the ore samples were strongly negative indicating that all samples are likely to be 
non-acid fOrming. 

• The waste samples had final NAGpH values between 4.9 and 6.0 and the ore samples 
had J:tigher NAGpH values between 5.8 and 9.1. A NAGpH greater than or equal to 
4.0 classifies a sample as non - acid fonning. The results of the NAG test are 
conSistent with the NAPP results and confinn that material represented by the 
samples tested are classified as non-acid forming (NAF). 

i 

The waste samples analysed in this test work had concentrations of totalS less than the 
detection limit and ANC values of less than 2..5 kg HtSQ,.lt. This inherent Jack of 5 and 
ANC indicates that material represented by these samples are essentiaDy barren in terms 

I 

of their acid producing poten~ le. no ability to neutralise or generate add. Based on 
these results, the waste rock samples are classified as non acid forming...Jlarren. 

The ore samples had little or no reactive sulphides, negative or zero NAPP values and 
ANe's between 3.5 to 525 kg HtSO./t. 'Based on these results material reprE5ented by 
the ore samples were classified as non acid forming (NAF) with some samples also 
classified as acid consuming (AC). 

Elemental Composition and Enrichment 

Multi-element scans were conducted on all waste and ore samples. The assay results for 
each sample are presented on Table 2 The elements listed on Table 2 are presented in 
two groups - 'Environmental Indicators', and 'Rare Earths and Other Metals' to assist 
with data interpretation. Table 3 presents the Geochemical Abundance Indices (GAl) for 
each element. Multi-element scans provide information on environmentally Significant 
elements which may be enriched beyond normal background' concentrations and t.."'l.e GAl 
index identifies these elements. The multi-element scans provided covered all our normal 
range of environmental indicators with the exception of B, F and Hg. It is recommended 
that these elements are included in any additional multi-element analyses. Generally a 
GAl value;::: 3 is considered significant. 

Environmental Geochemistry I ntertlllt io till I 
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There were no environmentally significant elements enriched in the waste rock however, 
the following elements were significantly enriched in more than one of the ore samples: 

Ha, Cr, and Ni. 

ANZECC1 have published guidelines for the assessment and management of 
contaminated sites. This includes environmental soil quality guidelines for the 
identification of elements that may require further investigation. Table 3 compares the 
concentration ranges of the enriched elements in the ore samples with the ANZECC 
Guidelines for environmental investigation. 

Table 3: Element Concentration in ore samples compared to the ANZECC guidelines. 

Element 

Ba 

Cr 

Ni 

Concentration 

(mglkg) 

540-6400 

255-1600 

430-1900 

ANZECC Guidelines 

Environmental Investigation. 

(mg/kg) 

no guidelines 

50 

60 

Table 3 shows that the concentration of Cr and Ni in some ore samples significantly 
exceed the AN7fCC guidelines. The enrichment of Cr and Ni are common in I<imberlite 
intrusions and it is understood that concentrations of around 1,000 mgIkg for Cr and 
1,200 mg/kg for Ni are typical in this type of rock2• The environmental significance of Cr 
and Ni will depend on their solubility and leaching characteristics. 

Conclusions 

The results of this initial testing program indicate that material represented by the waste 
samples provided would be classified as barren with essentially no potential to generate 
or neutralise add. The waste rock samples also contain only low concentrations of 
environmentally important elements. These results indicate that there are no geochemical 
concerns for waste rock management for material represented by the samples provided. 

The ore samples tested are classified as non-acid fonning with some samples having 
sufficient excess acid neutralising capacity to be considered acid consuming. Some ore 
samples contained elevated concentrations of Ba, Cr and Ni and it is recommended that 
the solubility of these elements be investigated to assess their environmental significance. 

1 Australian and New Zealand Environment and Conservation Council & National Health and 
medical Research Council (1992). Australian and New Zealand Guidelines for the Assessment 
and Management of Contaminated Sites. 
2 Best M. G., (1982) Igneous and Metamorphic Petrology, W.H. Freeman & Company, New York. 

Environmental Geochemistry International 
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Boron, fluoride and mercury were not included in the multi-element suite provided. It is 
recommended that these elements are included in any additional multi-element analysis 
to confinn their expected low concentrations. 

A hard copy of this memorandum and the results will be provided by post. Should you 
have any questions in regard to this technical memorandum, please call on 02-9810 8100 
or fax on 02-9810 5542. 

Yours sincerely 

A--
Stuart Miller 
Managing Director 

Environmental Geochemistry International 

LIBRARY 
NiL D8ff, OF MINES & ENERGy' 



1 atJIe 1: Acta tsase Account JOr sam ')Ies }rom the Proposea Merlin proJect, Western Australia 

Pipe Sample No. Description Location 8-Tot S-S04 Sulphides ANCo NAPPI 

(%8) (%8) I%S} ! (kg H2S041t) (kg H2S041t) 

BH 546 (32.9m to 33.05 & 47.86m to 
Excalibur EK3 Ore 48.02m) 0.045 0.04 <0.01 265 

EK10 Bulk sub sample (1996 prooram) <0.005 0.02 <0.01 14.1 

EW8 Waste BH 546 (28.65m to 28.81 m) <0.005 <0.01 <0.01 1.0 

EW16 BH 113 C9m) <0.005 <0.01 <0.01 0.5 

BH 545 (19.9m to 20.2m & 30.10 m to 
Launfal LK1 Ore 30.25m & 49.67m to 49.85m) <0.005 <0.01 <0.01 5.9 

LK11 Bulk sub sam ole (1996 oroaram) <0.005 <0.01 <0.01 3.4 

LWT Waste BH 545 (S.89m to 6.04m) <0.005 <0.01 <0.01 1.0 

LW13 Grab sample <0.005 <0.01 <0.01 <0.5 

LW14 Grab sample <0.005 <0.01 <0.01 <0.5 

BH 541 (21.0m to 21.2m & 22.74m to 
Palomides PK4 Ore 22.90m) <0.005 <0.01 <0.01 515 

PK9 Bulk sub sample (1996 proaram) 0.070 0.06 0.01 13.7 

PW5 Waste BH 541 (4. 7m to 5.2m) <0.005 <0.01 <0.01 2.5 

PW15 Grab Sample <0.005 <0.01 <0.01 <0.5 

BH 543 (24.90m to 25.09m & 49.90m to 
Sacramore SK2 Ore SO.02m) <0.005 0.01" <0.01 221 

swe Waste BH 543 (6.27m to 6.40m) <0.005 <0.01 <0.01 2.5 
'. 

SW12 Grab Sample <0.005 <0.01 <0.01 0.5 
Results have been supplied by Genalysis Laboratory Services Pty Ltd. 
-Note: Genalysis represented the NAG values as ~ 2 kg H2S04It. However, by definition, Ifthe NAGpH ~ 4, the NAG value is zero. 
°ANC calculated In units kg H2S041t. 
#NAPP calculated by EGI as follows: (Sulphide value x 30.625) -(ANC). Sulphide values <0.01 were assumed to contain 0.005 % S. 
NAF: Non-acid forming. AC: Acid consuming 

·265 

-15 

·1 

0 

-6 

-3 

·1 

0 

0 

·515 

-13 

-2 

0 

-221 

-2 

0 

NAG value to NAGpH Geochemical 
pH 4.5· Classification 

(kg H2S041t) 

0 9.1 NAF-AC 

0 8.6 NAF 

0 5.7 NAF-Barren 

0 5.2 NAF-Barren 

0 6.9 NAF 

0 5.8 NAF 

0 5.0 NAF-Barren 

0 5.1 NAF-Barren 

0 5.4 NAF-Barren 

0 8.6 NAF-AC 

0 8.8 NAF 

0 5.2 NAF·Barren 

0 4.9 NAF-Barren 

0 8.8 NAF·AC 

0 5.7 NAF·Barren 

0 5.5 NAF·Barren 



Table 2: Multi-element Composition of Ore Ilnd Waste Rock samples from the Merlin Project, Western Australia 

Excalibur Pipe tauntal Pipe 
ElemenlS UnilS Detection Ore Waste Ore Waste 

Limit EK3 EK10 EW8 EW16 LK1 lK11 lW7 lW13 lW14 
Major~ Environmental Indicators- Assay results In mglkg unl." otherwise _pacified 

AI % 0.002% 2.65% 3.60% 1.08% 2.80% 5.00% 6.40% 1.95% 1.70% 1.40% 
ca % 0.001% 8.80% 2.55% 0.072% 0.014% 0.120% 0.036% 0.023% 0.011% 0.012% 
Fe % 0.01% 4.30% 15.50% 0.96% 0.98% 6.40% 15.00% 1.04% 0.43% 0.40% 
K % 0.002% 1.80% 0.88% 0.50% 2.90% 2.50% 0.20% 0.22% 1.06% 1.00% 

Mg % 0.002% 5.80% 1.50% 0.12% 0.05% 0.88% 0.80% 0.15% 0.03% 0.03% 
Na % 0.002% 0.072% 0.044% 0.026% 0.094% 0.07% 0.13% 0.03% 0.04% 0.04% 
S % 0.001% 0.06% 0.001% 0.0003% 0.0002% 0.004% 0.007% 0.003% 0.003% 0.002% 

Minor Elements 

Ag mg/kg 0.5 < < < < < < < < < 
As mg/kg 2 < 8 < < 4 < < < < 
Sa mg/kg 1 2050 2550 370 490 5200 6400 245 450 370 
Be mg/kg 0.1 2.0 7.2 1.8 0.4 6.0 16.0 0.8 0.3 0.3 
Eli mg/kg 0.5 < < < < < < < < < 
Cd mg/kg 0.5 < 1.0 < < < < < < < 
Ce mg/kg 0.1 460 540 43 19.5 250 780 72 23.5 25 
Co mg/kg 1 82 175 10 2 56 74 < < < 
Cr mg/kg 2 740 860 112 82 490 1600 100 110 116 
Cu mg/kg 1 78 125 6 5 64 130 5 5 6 
Mn mg/kg 1 860 5000 47 35 1900 1500 21 17 24 
Mo mg/kg 0.5 2.5 2.5 2.0 2.0 5.0 1.0 2.0 2.0 3.0 
Ni mg/kg 1 1100 1550 29 11 960 980 18 8 7 
P mg/kg 20 5200 1.35% 1080 120 3800 4900 360 320 220 

Pb mg/kg 2 84 100 4 12 22 94 6 12 16 
51> mglkg 0.2 0.4 0.8 < 0.4 1.8 1.2 < 0.4 0.4 
Sa mglkg 10 < < < < < < < < < 
Sn mglkg 1 1 2 1 1 2 2 < < < 
Sr mg/kg 0.1 280 275 120 49 350 720 68 110 60 
n mg/kg 0.2 0.2 0.8 < 0.6 0.4 < < < < 
V mg/kg 2 68 92 18 8 225 175 24 12 10 
W mg/kg 1 2 4 < 2 5 8 < 2 < 
Zn mglkg 1 84 1000 37 22 340 560 18i 8 10 

Rer. Eartha and Other Metal. - As .. , .... ults In mglkg un .... odMrwIH .pecIfIed 
Au mg/kg 0.5 < < < < < < < < < 
OJ mg/kg 0.2 4.0 5.2 1.2 2.4 4.0 3 1.0 1.4 1.4 
OJ mg/kg 0.1 ; 4.0 5.6 3.0 0.6 33 14 2.2 2.5 3.2 
Er mg/kg 0.1 1.8 2.7 1.4 0.4 26 6.4 0.7 1.1 1.2 
Eu mg/kg 0.1 2.5 3.1 0.7 < 3.7 4.8 1.3 0.5 0.4 
Ga mglkg 1 7 11 3 5 15 14 4 3 3 
Get mg/kg 0.1 7.8 10 3.7 0.6 15.5 15 5.2 2.9 2.0 
Ge mg/kg 0.5 1.5 2.5 1.0 1.5 1.5 1.5 1.5 1.0 1.0 
Hf mg/kg 0.5 3.0 4.0 1.0 3.5 3.0 4.0 1.5 2.0" 2.5 
Ho mg/kg 0.1 0.6 0.9 0.5 < 8.0 2.5 0.3 0.4 0.4 
In mg/kg 0.1 < < < < < < < < < 
La mg/kg 0.1 340 390 19.5 11.4 160 620 32 10.8 11.4 
U mg/kg 0.5 50.0 10.5 7.0 1.5 12.5 6.5 5.0 2.5 2.5 
Lu mg/kg 0.1 0.2 0.3 0.2 < 3.9 0.7 < 0.2 0.2 
Nb mg/kg 0.5 420 470 2.5 2.5 170 580 3.5 2.5 2.5 
Nd mg/kg 0.1 104 125 18.5 5.4 84 180 32 9.4 9.4 
Pd mg/kg 1 < < < < < < < < < 
Pr mg/kg 0.1 38 45 4.8 1.9 25 64 8.4 2.5 2.7 
PI mg/kg 0.5 < < < < < < < < < 
Fb mg/kg 0.2 200 84 25.5 112 76 18 13.5 42 40 
Fe mg/kg 0.2 < < < < < < < < < 
RJ mg/kg 0.5 < < < < < < < < < 
Sc mg/kg 2 14 18 < < 22 28 4 < < 
Sm mg/kg 0.1 11.0 14.0 3.7 0.7 14.5 20.5 5.8 2.1 1.7 
Ta mg/kg 0.2 15.5 20 < < 8.6 28 < < < 
Tb mg/kg 0.1 0.9 1.2 0.5 < 3.5 2.4 0.6 0.4 0.3 
Te mg/kg 0.5 < < < < < < < < < 
Th mg/kg 0.1 88 96 4.3 4.4 39 114 5.6 5.4 6 
li mg/kg 5 3400 4100 500 390 6600 5800 640 360 420 
Tm mg/kg 0.1 0.2 0.3 0.2 < 4.0 0.8 < 0.2 0.2 
U mg/kg 0.1 5.4 6.8 1.9 1.1 11.4 13.5 0.7 1.3 1.5 
Y mg/kg 0.1 16.5 27 17 3.1 280 80 6.8 11 10.8 
'I'b mg/kg 0.1 1.1 1.9 1.1 0.7 25.0 4.3 0.7 1.0 1.2 
Zr mg/kg 1 98 150 31 108 104 J4~ _,-45 64 84 ---

~ 
< sjgnifies element at Of below detection limit in ~ 

,-----



Table 2 conl'd: Multi-element Composition of Ore and Waste Rock samples from the Merlin Project, 
Western Australia 

f-__ ---,=-__ P::.-a::l:.::o:;:m:!:l~d~es Sacra more 

I I 
Units I Det,e, ,ctiOIl Ore Waste Waste 

,limit PK4 PK9 PW5 PW15 SW6 SW12 
Major E1emlll'lls environmental Indicator ... Assay results In mglkg unless otherwls. specified 

ElemenlS 

AI 
Ca 
Fe 
K 

Mg 
Na 
S 

Minor E1emlll'lls 

Ag 
As 
Sa 
Be 
a 
Cd 
Oil 

Co 
Cr 
Cu 
Mn 
Mo 
~ 

P 
fb 
Sb 
Sa 
Sn 
Sf' 
11 
V 
W 
Zn 

Au 
Os 
Dy 
Er 
B.I 
GIl 
Gel 
GEl 
Hf 
Ho 
In 
La 
U 
lu 
Nb 
Nd 
Pd 
Pr 
Pt 
fb 
Fe 
FlI 
Sc 
8m 
Ta 
Tb 
Te 

Th 
Ti 

Tm 
U 
y 

'Vb 
Zr 
~ 

% 
% 
% 
% 
% 
% 
% 

0.002% 1.35% 6.60% 1.40% 
0.001% 16.00% 0.56% 0.066% 
0.01% 2.55% 13.50% 16.50% 

0.002% 0.35% 0.14% 0.23% 
0.002% 7.20% 1.45% 0.22% 
0.002% 0.08% (i.18% 0.08% 
0.001% < 0.007% 0.005% 

mgfkg 0.5 < < 
mgfkg 2 < 4 
mgfkg 1 980 5200 
mgfkg 0.1 0.8 11.4 
mgfkg 0.5 < < 
mgfkg 0.5 < < 
mgfkg 0.1 155 470 
mgfkg 1 31 125 
mgfkg 2 255 1160 
mgfkg 22 135 
mg/kg 780 2000 
mg/kg 0.5 1.0 5.0 
mg/kg 1 430 1200 
mg/kg 20 1080 3000 
mg/kg 2 18 14 
mg/kg 0.2 0.4 0.8 
mg/kg 10 < < 
mg/kg 1 < 2 
mglkg 0.1 490 480 

< 
< 

580 
0.9 

< 
< 

54 
3 

160 

7 
96 
7.0 
29 

520 
6 
< 
< 
< 

130 

1.35% 
0.01% 
0.34% 
0.37% 
0.01% 
0.02% 

0.002% 

< 
< 

295 
0.2 

< 
< 

18.5 

< 
120 .. 
35 
4.5 
5 

200 
68 
< 
< 
< 
26 

1.80% 
3.70% 
3.20% 
0.82% 
9.20% 
0.08% 
0.02% 

< 
2 

540 

12.5 

< 
< 

155 
38 

265 
31 

660 
3.5 

1900 
1300 
34 
0.4 

< 
< 

180 

1.70% 
0.048% 
2.20% 
0.23% 
0.26% 
0.09% 

0.005% 

< 
< 

740 

2.4 
< 
< 
46 

2 
130 
37 
50 
8.0 
22 

1060 
6 

0.6 

< 
< 

185 
mg/kg 0.2 < < < < < < 
mg/kg 2 28 130 
mglkg 1 6 19 
mglkg 1 3.. 520 
Rant EartM Mel Other Me .... • AHa' 
mglkg 0.5 < < 
mglkg 0.2 2.0 ".6 
mg/kg 0.1 I 1.7 16.5 
mglkg 0.1 0.9 9.2 
mglkg 0.1 0.9 3.6 
mglkg 1 .. 14 
mglkg 0.1 3.0 13.0 
mg/kg 0.5 1.0 1.5 
mg/kg 0.5 1.5 ".0 
mg/kg 0.1 0.3 3.2 
mg/kg 0.1 < < 
mg/kg 0.1 114 350 
mg/kg 0.5 88.0 15.5 
mg/kg 0.1 0.2 1.2 
mg/kg 0.5 125 480 
mg/kg 0.1 37 110 
mg/kg < < 

mg/kg 0.1 13.0 39.0 
mg/kg 0.5 < < 
mg/kg 0.2 41 17.5 
mg/kg 0.2 < < 

mg/kg 0.5 < < 

mg/kg 2 6 26 
mg/kg 0.1 4.3 15.0 
mg/kg 0.2 5.4 24.0 
mg/kg 0.1 0.4 2.4 
mg/kg 0.5 < < 

mg/kg 0.1 27 96 
mg/kg 5 1500 5600 
mg/kg 0.1 < 1.2 
mg/kg 0.1 1.6 7.6 

mg/kg 0.1 7.6 104 
mg/kg 0.1 0.7 6.6 
mg/kg 1 46 145 

28 4 38 54 
226 < 
31 5 520 48 

rftUlte In mgIkg u .... odM ...... IIIMCIfI4 
< 

0.8 
8.0 
3.9 

".0 
3 

14.5 
1.0 
1.0 
1.4 
< 

24.5 
5.0 
0.5 
9.5 
35 
< 

6.8 
< 

13.5 

< 
< 
< 

14.5 
0.6 
1.5 
< 

5.4 
660 
0.5 
1.2 
39 
3.2 
32 

< 
0.4 
2.0 
1.2 
0.2 
2 

1.6 
1.0 
1.5 
0." 
< 

9.6 
4.5 
0.2 
2.0 
6.4 

< 
1.8 

< 
16.5 

< 
< 
< 

1.3 
< 

0.3 
< 

4.2 
285 
0.2 
1.3 

11.4 
1.1 
40 

< 
2.6 
2.5 
1.3 
1.1 
5 

3.8 
1.0 
2.0 
0.4 

< 
110 
118 
0.2 
125 
38 
< 

13.5 

< 
70 

< 
< 
8 

4.7 
6.2 
0.5 

< 
28 

1700 
0.2 
3.2 
11.6 
1.1 
70 

< 
1.0 

13.5 
6.0 
3.8 
5 
19 
1.0 
1.5 
2.3 
< 

20 
6.5 
0.8 
3.0 
34 
< 

6.0 

< 
14 

< 
< 
4 
14 
< 

2.6 
< 

4.7 
1000 
0.8 
3.8 

58 
5.0 
56 

< signifies element at Of below detection limit in saJ1"4lle 

1.25% 
0.023% 
0.40% 
0.36% 
0.05% 
0.02% 
0.01% 

< 

< 
760 
0.4 

< 

< 
50 

< 
135 

4 
37 
5.5 
8 

640 
10 
< 

< 

< 
285 

< 
10 
2 
10 

< 
0.6 
5.4 
2.9 
0.9 
2 

5.6 
1.0 
1.5 
1.1 
< 

21.5 
5.5 
0.4 
1.5 

22.5 
< 

5.6 
< 
15 

< 

< 

< 
5 
< 

0.8 
< 

4.2 
265 
0.4 
1.6 
30 
2.4 
41 



Table 3: Geochemiall Abundance Indices of Ore and Waste Rock samples from the Merlin Project, Western Australia 
-

Average Excallbur Pipe Laun!al Pipe 
Elemenls Crustal Ore Waste Ore Waste 

Abundance· EK3 EK10 EWe EW16 lK1 lKl1 lW7 lW13 lW14 
Major Bell** Environmental Indicators - Geochemical Abundance IndlceS# 

AI 8.20% 0 0 0 0 0 0 0 0 0 
ca 4.10% 1 0 0 0 0 0 0 0 0 
Fe 4.10% 0 1 0 0 0 1 0 0 0 
K 2.10% 0 0 0 0 0 0 0 0 0 

Mg 2.30% 0 0 0 0 0 0 0 0 0 
Na 2.30% 0 0 0 0 0 0 0 0 0 
S 0.03% 0 0 0 0 0 0 0 0 0 

MInor Be_ 

Ag 0.1 0 0 0 0 2 0 0 0 0 
As 1.5 0 2 0 0 1 0 0 0 0 
Ba 500 1 2 0 0 3 3 0 0 0 
Be 2.6 0 1 0 0 1 2 0 0 0 
EJ 0.17 1 0 0 0 1 0 0 0 0 
Cd 0.2 0 2 0 0 0 0 0 0 0 
Ce 68 2 2 0 0 1 3 0 0 0 
Co 25 1 2 0 0 1 1 0 0 0 
Cr 100 2 3 0 0 2 3 0 0 0 

Cu 50 0 1 0 0 0 1 0 0 0 
Mn 950 0 2 0 0 0 0 0 0 0 
Mo 1.5 0 0 0 0 1 0 0 0 0 
Ni 80 3 4 0 0 3 3 0 0 0 
P 1000 2 0 0 0 1 2 0 0 0 

fib 14 2 2 0 0 0 2 0 0 0 
Sb 0.2 0 1 0 0 3 2 0 0 0 
sa 0.05 0 0 0 0 0 0 0 0 0 
Sn 2.2 0 0 0 0 0 0 0 0 0 
St 370 0 0 0 0 0 0 0 0 0 
11 0.6 0 0 0 0 0 0 0 0 0 
V 160 0 0 0 0 0 0 0 0 0 
W 1 0 1 0 0 2 2 0 : 0 0 
Zn 75 0 3 0 0 . 2 2 0 0 0 

Rar. &11M and Other Me ..... GeochemiCiI Abundanc. IncIIced 
Au 0.001 0 0 0 0 0 0 0 0 0 
01 3.0 0 0 0 0 0 0 0 0 0 
Dy 6.0 0 0 0 0 2 1 0 0 0 
Er 3.8 0 0 0 0 2 0 0 0 0 
at 2.1 0 0 0 0 0 1 0 0 0 
GEl 18 0 0 0 0 0 0 0 0 0 
Gel 7.7 0 0 0 0 0 0 0 0 0 
Gil 1.8 0 0 0 0 0 0 0 0 0 
Hf 5.3 0 0 0 0 

;, 

0 0 0 0 0 
Ho 1.4 0 0 0 0 2 0 0 0 0 
In 0.049 0 0 0 0 0 0 0 0 0 
La 32 3 3 0 0 2 4 0 0 0 
U 20.0 1 0 0 0 0 0 0 0 0 
lu 0.5 0 0 0 0 2 0 0 0 0 
Nb 20.0 4 4 0 0 3 4 0 0 0 
Nd 38 1 1 0 0 1 2 0 0 0 
Pd 0.0006 0 0 0 0 0 0 0 0 0 
PI' 9.5 1 2 0 0 1 2 0 0 0 
Pt 0.001 0 0 0 0 0 0 0 0 0 
Fb 90 1 0 0 0 0 0 0 0 0 
Fe 0.0004 0 0 0 0 0 0 0 0 0 
A.I 0.001 0 0 0 0 0 0 0 0 0 
Sc 16 0 0 0 0 0 0 0 0 0 
Sm 7.9 0 0 0 0 0 1 0 0 0 
Ta 2.0 2 3 0 0 2 3 0 0 0 
Tb 1.1 0 0 0 0 1 1 0 0 0 
Te 0.005 0 0 0 0 0 0 0 0 0 
Th 12 2 2 0 0 1 3 0 0 0 
Tl 5600 0 0 0 0 0 0 0 0 0 

Tm 0.5 0 0 0 0 2 0 0 0 0 
U 2.4 1 1 0 0 2 2 0 0 0 
y 30.0 0 0 0 0 3 1 0 0 0 

Vb 3.3 0 0 0 0 2 0 0 0 0 
ZI 190 0 0 0 0 0 0 0 0 0 
~ 
II Aller to text for explaination 01 GAl (0 ; not enriched->6 ; highly enriched) 
"Bowen tUM. (1979} Environmental ChemistIy 01 the Elements and Berl<man D.A. & Ryall W.R. (1976) Field Geologists Manual 



Table 3 cant'd: Geochemical Abundilnce Indices of Ore.and Waste Rock samples from the 
Merlin Project, Western Australia 

Average Palomldes Sacra more 

Elements Crustal Ore Waste ~1-~W6WasteSW12 
Abundance" PK4 PK9 PW5 PW15 

Major Elements Environmental Indicators - Geochemical Abundance Indiced 

AI 8.20'Yo 0 0 0 0 0 0 0 
Ca 4.10% 1 0 0 0 0 0 0 
Fa 4.10% 0 1 0 0 0 0 0 
K 2.10% 0 0 0 0 0 0 0 

Mg 2.30% 1 0 0 0 1 0 0 
Na 2.30% 0 0 0 0 0 0 0 
S 0.03% 0 0 0 0 0 0 0 

MInot Elements 

Ag 0.1 0 0 0 0 0 0 0 
As 1.5 0 1 0 0 0 0 0 
Sa 500 0 3 0 0 0 0 0 

Be 2.6 0 2 0 0 2 0 0 
Eli 0.17 0 0 0 0 0 0 0 
Cd 0.2 0 0 0 0 1 0 0 
Ce 68 1 2 0 0 1 0 0 

Co 25 0 2 0 0 0 0 0 
Cr 100 1 3 0 0 1 0 0 

Cu 50 0 1 0 0 0 0 0 
Mn 950 0 0 0 0 0 0 0 
Mo 1.5 0 1 2 1 1 2 1 
Ni 80 2 3 0 0 4 0 0 
P 1000 0 1 0 0 0 0 0 
Pb 14 0 0 0 2 1 0 0 
Sb 0:2 0 1 0 0 0 1 0 

Sa 0.05 0 0 0 0 0 0 0 
Sin 2.2 0 0 0 0 0 0 0 
Sf 370 0 0 0 0 0 0 0 
11 0.6 0 0 0 0 0 0 0 
V 160 0 0 0 0 0 0 0 
W 1 2 4 0 0 0 0 0 
Zn 75 0 2 0 0 0 0 0 

Rare Ear1hs end Other Meta's· Geochemical Abu~ 1ndIc:a .. 
Au 0.001 0 0 0 0 0 0 0 
CB 3.0 0 0 0 0 0 0 0 
Oy 6.0 0 1 0 0 0 1 0 
& 3.8 0 1 0 0 0 0 0 
a. 2.1 0 0 0 0 0 0 0 
GIl 18 0 0 0 0 0 0 0 
Gd 7.7 0 0 0 0 0 1 0 
GIl 1.8 0 0 0 0 0 0 0 
Hf 5.3 0 0 0 0 0 0 0 
Ho 1.4 0 1 0 0 0 0 0 
In 0.049 0 0 0 0 0 0 0 
La 32 1 3 0 0 1 0 0 
LI 20.0 2 0 0 0 2 0 0 
lu 0.5 0 1 0 0 0 0 0 
Nb 20.0 2 4 0 0 2 0 0 

Nd 38 0 1 0 0 0 0 0 
Pd 0.0006 0 0 0 0 0 0 0 
Pr 9.5 0 1 0 0 0 0 0 
PI 0.001 0 0 0 0 0 0 0 
fb 90 0 0 0 0 0' 0 0 
Rl 0.0004 0 0 0 0 0 0 0 
AJ 0.001 0 0 0 0 0 0 0 
Sc 16 0 0 0 0 0 0 0 
Sm 7.9 0 0 0 0 0 0 0 
Ta 2.0 1 3 0 0 1 0 0 
Tb 1.1 0 1 0 0 0 1 0 
Te 0.005 0 0 0 0 0 0 0 
Th 12 1 2 0 0 1 0 0 
Ti 5600 0 0 0 0 0 0 0 

Tm 0.5 0 1 0 0 0 0 0 
U 2.4 0 1 0 0 0 0 0 
y 30.0 0 1 0 0 0 0 0 

'I'b 3.3 0 0 0 0 0 0 0 
Zr 190 0 0 0 0 0 0 0 
~ 
II refer 10 text for explaination cA GAl (0 '" not enridled->S " highly enriched) 
"Bowen H.J.M. (1979) Environmental ChemisIry oJ the Elements and Be!i<man D."'. & Rya. W.R. (1976) Field GeoIogi$ts Manual 



SAMPLES SENT FOR ORFIWASTE CHARACTERISATION 

SAMPLE PIPE & TYPE LOCATION 

LKI Launfal Kimberlite Core sample # 34 [19.90m - 20.20m] from BH545 
Core sample # 36 [30. 10m - 30.25m] from BH545 
Core sample # 38 [49.67m - 49.85m] from BH545 

SK2 Sacramore Kimberlite Core sample # 21 [24.90m - 25.09m] from BH543 
Core sample # 26 [49.90m - 50.02m] from BH543 

EK3 Excalibur Kimberlite Core sample # 48 [32.90m - 33.05m] from BH546 
Core sample # 54 [47.86m - 48.02m] from BH546 

PK4 Palomides Kimberlite Core sample # 9 [21.00m - 21.20m] from BH541 
Core sample # 10 [22.7 4m - 22. 90m] from BH541 

! 

PW5 Palomides Waste Core sample # 2 [4.70m - 5.20m] from BH541 
! 

SW6 Sacramore Waste Core sample # 16 [6.27m - 6.40m] from BH543 

LW7 Launfal Waste Core sample # 29 [5.89m - 6.04m] from BH545 

EW8 Excalibur Waste Core sample # 44 [28.65 - 28.81m] from BH546 

PK9 Palomides Kimberlite Bulk sub sample (1996 Program) - Sample 175-1 

EKI0 Excalibur Kimberlite Bulk sub sample (1996 Program) - Sample 151-2 

LKII Launfal Kimberlite Bulk sub sample (1996 Program) - Sample 175-1 

SW12 Sacramore Waste Grab sample from pit 

LW13 Launfal Waste Grab sample from pit 

LW14 Launfal Waste Grab sample from pit 

PW15 Palomides Waste Gab sample from pit 

EW16 Excalibur Waste Core sample from BHl13 -9m 

F:\DOCS\F-N0TE\067 -MERL 
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Genalysis Laboratory Services Pty. Ltd. 
ANALYSTS AND CONSULTING CHEMISTS 

ACN: 008 787 237 

ATTENTION C MARISSEN 
ASHTON MINING LIMITED 
21 WYNYARD STREET 
BELMONT WA 6104 
AUSTRALIA 

Analytical Report 
COMMENTS 
ATTENTION: C MARISSEN .. 
ROCK .... 

JOB INFORMATION 

JOB CODE 
No. SAMPLES 
ELEMENTS 
CLIENT OIN 

DATE RECEIVED 
D:"ITE CO!'1PLETED 

:207.1/970973 
:16 
71 

:97J3 

:171 191 
:0'7 0]/97 

MAIN OFFICE AND LABORATORY 
C.L.VI ;'J/-" \ 1 NCTO;~, ~v/\ 

n .v. :.:;ox :114 L,,(3 VJl\ 6 o 
1:; 9)l,'"i9 90 I'-dl-:: (C9) I) 

hiO') 

JiJ 

LEGEND 

'X' 

'N/R' 
, * . ( )' 

, LIS' 

'1':6' 

LESS THAN DETECTION LIMIT 
SAMPLE NOT RECEIVED 
RESULT CHECKED 
RESULT STILL TO COME 

NSUFFICIENT SAMPLE FOH ANALYSIS 
RESULT x 1,000,000 

KALGOORLIE SAMPLE PREPARATION DIVISION 
I y:EOCH WIY, KlILGOOHLT1': "vA billO 

LlOX :3 8 8 KALGOO}, L L: \J!\ I)) 0 

,1:(00)2128 Fax, (0 0) I 476 

Q genalysis laboratory services pty. ltd. 
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SAMPLE DETAILS 
SAMPLE STATE(S) & SAMPLE PREPARATION(S} 

Rock Chip Sample(s} 
Crush 
Mix & Split,Single Stage Mix & Grind (chrome steel bowl), Quartz Wash 

SAMPLE STORAGE DETAILS 
GENERAL CONDITIONS 
SAMPLE STORAGE OF SOLIDS 
Bulk Residues and Pulps will be stored for 60 days without charge. After 

s time all Bulk Residues and Pulps will be stored at a rate of 
$1.20/cubic metre/day un I your written advice regarding collection or 
disposal is received. Expenses related to the return or disposal of 
samples will be charged to you at cost. 

SAMPLE STORAGE OF SOLUTIONS 
Samples received as liquids ,waters or solutions will be held for 6 weeks 
free of charge then disposed of ,unless written advice for return or 
col tion is received. 

(I genalysis laboratory services pty. ltd. 
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NOTES 

Please Note in followong report ... 

The Acid Neutralising Capacity (ANC:/VOL) is expressed as 
percent CaC03. 

The Nett Acid Generation (NAG:/VOL) is expres as kg of 
H2S04 per tonne of sample. The pH and EC of this extract 
is reported as NAGpH & NAGeC. 

The Nett Acid Ping Potential (NAPP) repor below is 
calculated and expres as kg of H2S04 per tonne of sample. 

S 

EK03 
EKI0 
EW08 
EW16 
LKOI 
LKII 
LW7 
LW13 
LW14 
PK04 
PK09 
PW05 
PW15 
SK02 
SW06 
SW12 

Number NAPP 

-262.5 
-14.5 
-0.85 
-0.35 
-5.75 
-3.25 
-0.85 
0.15 
0.15 

-515 
-11. 4 
-2.35 
0.15 

-220 
-2.35 
-0.35 

<II genalysis laboratory services pty. ltd. 
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ANALYSIS Part 1 / Page 1 

ELEMFNTS Au Li Be Na Mg At P S K Ca Sc 
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 

DETECT [ON 0.5 0.5 0.1 20 20 20 20 10 . ('0 10 2 
METHOD AIMS AIMS AIMS AIDES AIDES AIDES AIDES AIDES AIDES AIDES AlOES 

SAMPLE NUMBERS 
1 EK03 0.5 50.0 2.0 720 5.80% 2.65% 5200 620 1.80% 8.80% 11-. 

2 EK10 0.5 10.5 7.2 440 1.50% 3.60% 1.35% 60 8800 2.551., 18 
3 &/08 )( 7.0 1.8 260 1180 1.08% 1080 30 5000 720 2 
4 E1416 )( 1.5 0.4 940 540 2.80't, 120 20 2.90',/, 140 2 
5 LKOl X 12.5 6.0 660 8800 5.00% 3800 40 2.50% 1200 22 

--------- --------------- --------- --------- ------------- --------------
6 LKll 0.5 6.5 16.0 1300 8000 6.40% ~900 70 2000 360 28 
7 L\.I07 X 5.0 0.8 260 1450 1.95% 360 30 2150 230 ~ 

8 L1413 X 2.5 0.3 400 340 1.70% 320 30 1.06% 110 2 
9 L1414 X 2.5 0.3 420 340 1.40% 220 20 1.00% 120 2 

10 PK04 X 88.0 0.8 840 7.20% 1.35% 1080 X 3500 16.00·,(,* 6 
----~--------- ---------- -------------------------------- ---------

11 PK09 0.5 15.5 11.4 1750 1.45% 6.60% 3000 700 1400 5600 26 
12 P\.I05 X 5.0 0.9 820 2150 1.40% 520 50 2300 660 2 
13 P\.i15 X 4.5 0.2 200 140 1.35% 200 20 3700 100 X 

14 SK02 X 118.0 12.5 820 9.20% 1.80% 1300 200 8200 3.70% 8 
15 S1406 X 6.5 2.4 900 2550 1.70% 1060 50 2300 480 ~ 

-----------~-----------------------------------------------------------------------------------------------

16 S1412 X 5.5 0.4 160 460 1.25% 640 100 3600 230 2 
Ch.0001(EK03 J 0.5 50.0 2.0 720 6.00% 2.60% 5200 620 1.85% 8.80% 12 

STD: SY3 2.90% 1.50% 6.00% 2350 520 3.50% 5.80% 12 
STD: SY3 90.0 23.5 
STD: LECOS 

--------

STD: PD-l 

(II genalysis laboratory services pty. ltd. 



207.1/9~O973(O7/03/97) " J of 

ANALYSIS Part 2 / Pac 1 

ELEMENTS Ti V Cr Mn Fe Co Ni ~;J In Ga Ge 

UNITS ppm ppm ppm ppm % ppm ppm ;:);.Jffi ppm ppm ppm 

DETECTION 5 2 2 1 0.01 1 1 1 1 0.') 
METHOD AlOES AIDES AlOES AIDES AIDES AIMS AIDES AIDES AlOES AIMS AIMS 

SAMPLE NUMBERS 

1 EK03 3400 68 740 860 4.30 82 1100 78 84 7 1.5 
2 EK10 4100 92 860 5000 * 15.50 175 1550 i2S 1000 * 11 2.5 
3 Bl08 500 18 112 47 0,96 10 29 6 37 3 1.0 
4 Bl16 390 8 82 35 0.98 2 11 :; 22 5 1.5 
5 LKOl 6600 225 490 1900 6.40 56 960 6L. 340 15 1.5 

---- --------- --------------------------- --------

6 LKll 5800 175 1600 1500 15.00 7L. 980 130 560 14 1.5 
7 L\.-I07 640 24 100 21 1. 04 1 18 - 18 4 1.5 
8 L\.I13 360 12 110 17 0.43 8 5 8 3 1.0 
9 L\.I14 420 10 116 24 0.40 7 6 10 3 1.0 

10 PK04 1500 28 255 780 2.55 31 430 22 34 4 1.0 
-_ ... _---- ------------

11 PK09 5800 130 1160 2000 13.50 125 1200 135 520 14 1.5 
12 P\.I05 660 28 160 96 1.65 3 29 7 31 3 1.0 
13 1'\.115 285 4 120 35 0.34 1 5 l., 5 2 1.0 
14 SK02 1700 38 265 660 3.20 38 1900 31 520 5 1.0 
15 S\.I06 1000 54 130 50 2.20 2 22 37 48 5 1.0 

-----------------------------
16 S\.-I12 265 10 135 37 0.40 1 8 4 10 2 1.0 

Ch. 0001 (EK03 3600 66 740 880 4.50 86 1080 78 86 8 1.5 
S1O: SV3 900 54 6 2350 4.40 9 20 240 
S1O: SV3 9 29 1.0 
5TD: L EC05 

--------
STD: PD-l 

Q genalysis laboratory services pty. ltd. 
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ANALYSIS Part 3 / Page 

ELEMENTS As Se Rb Sr y Zr Nb Mo Ru Pd Ag 
UNITS PPI11 ppm ppm ppm p;')m ppm ppm ppm ppm ppm ::.;:>m 

DETECTION 2 10 0.2 O. 1 0.1 1 0.5 0.5 . 0.5 1 :.5 
METHOD AIMS AIMS AIMS AIMS AIMS AIMS AiMS AIMS AIMS AIMS AIMS 

SAMPLE NUMBERS 
1 EK03 2 X 200.0 280.0 16.5 98 420.0 2.5 X X 

2 EKlO 8 X 84.0 275.0 27.0 150 470.0 2.5 X X X 

3 E\.J08 2 X 25.5 120.0 17.0 31 2.5 2.0 X X X 

4 EW16 2 X 112.0 49.0 3.1 108 2.5 2.0 X X 

5 LK01 4 X 76.0 350.0 280.0 104 170.0 5.0 X X 0.5 
-----------------~----------------- ------ --------- -----------------

6 LK11 2 X 18.0 720.0 80.0 1L.5 580.0 1.0 X X 

7 LW07 X X 13.5 68.0 6.8 45 3.5 2.0 X X 

8 LW13 X X 42.0 110.0 11.0 64 2.5 2.0 X X 

9 LI-I14 X X 40.0 60.0 10.8 8L. 2.5 3.0 X X 

10 PK04 X X 41.0 490.0 7.6 46 125.0 1.0 X X 

------------------------------------- - ------ - -----------------------------
11 PK09 4 X 17.5 480.0 104.0 145 480.0 5.0 X X X 

12 PW05 X X 13.5 130.0 39.0 32 9.5 7.0 X X X 

13 PW15 X X 16.5 26.0 11.4 40 2.0 4.5 X X X 

14 SK02 2 X 70.0 180.0 11.6 70 125.0 3.5 X X X 

15 Sw06 X X 14.0 185.0 58.0 56 3.0 8.0 X X X 

---------
16 SI-I12 X X 15.0 285.0 30.0 41 1.5 5.5 X X X 

Ch.0001(EK03 2 X 205.0 285.0 17.0 100 440.0 3.0 X X X 

STD: SY3 
STD: SY3 18 X 210.0 310.0 680.0 320 210.0 1.0 X 

STD: LEC05 

------------ -------------------
STD: PD-l 

4A genalysis laboratory services pty. ltd. 
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ANALYSIS Pc - !~ / P6~)e 

ELEMENTS Cd [n Sn Sb Te Cs Ba La Ce Pr Nd 

UNITS ppm ppm ppm ppm ppm ppm ppm ppm P::l"'o ppm ::>pm 

DETECTION 0.5 0.1 1 0.2 0.5 0.2 0.1 o C .• 0.1 0.1 

METHOD AIMS AIMS AIMS AIMS AIMS AIMS AIMS AIMS II/t~S AIMS AIMS 

SAMPLE NUMBERS 

EK03 X X 1 0.4 X 4.0 2050 340.0 460.0 38.0 104. 

2 EK10 1.0 X 2 0.8 X 5.2 2550 390.0 540.0 45.0 125.0 

3 BJ08 X X 0.2 X 1.2 370 19.5 43.0 4.8 18.5 

4 SJ16 X X 1 0.4 X 2.4 490 11.4 19.5 1.9 5.4 

5 LKOl X 0.1 2 1.8 0.5 4.0 5200 160.0 250.0 25.0 Bl..0 

------------- --- ~-------

_ 'c ________ 
~-------- ---------

6 LK11 X O. 1 2 1.2 X 3.0 6400 620.0 780.0 64.0 180.0 
7 lW07 X X 0.2 X 1.0 245 32.0 72. 0 8.4 32.0 

8 Lw13 X X 0.4 X 1.4 450 10.8 23. 2.5 9.4 

9 LW14 X X 0.4 X 1.4 370 11.4 25.0 2.7 9.4 

10 PK04 X X 0.4 X 2.0 980 114.0 155.0 13.0 37.0 

-------------------------- - -----------
11 PK09 X 0.1 2 0.8 X 4.6 5200 350.0 470.0 39.0 110.0 

12 PW05 X X 0.2 X 0.8 580 24.5 54.0 6.8 35.0 
13 PW15 X X X 0.2 X 0.4 295 9.6 18.5 1.8 6.4 

14 SK02 0.5 )( 1 0.4 )( 2.6 540 110.0 155.0 13.5 38.0 
15 SW06 X X 0.6 X 1.0 740 20.0 46.0 6.0 34.0 

-------------------------------------------------------------------~~------

16 SW12 X X 0.2 X 0.6 760 21. 5 50.0 5.6 22.5 
Ch.0001(EK03 ) X X 0.4 X 4.0 2100 340.0 460.0 39.0 106.0 

STD: SY3 
STD: SY3 X 6 0.4 0.5 3.0 420 1250.0 2150.0 225.0 720.0 
STD: LEC05 

-------- ----------------------- ._-------------
STD: PO-l 

@ genalysis laboratory services pty. ltd. 
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ANALYSIS Part 5 / Pac"" 1 

ELEMENTS Sm Eu Gd Tb Oy Ho Er Tm Vb Lu 
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
DETECT ION 0.1 0.1 0.1 0.1 0.1 0.1 0.1 O. 1 . 0.1 0.1 0.5 
METHOD AIMS AIMS AIMS AIMS AIMS AIMS AIMS AIMS AIMS AIMS AIMS 

SAMPL E NUMBfRS 
1 EK03 11.0 2.5 7.8 0.9 4.0 0.6 1.8 0.2 1.1 0.2 3.0 
2 EK10 14.0 3.1 10.0 1.2 5.6 0.9 2.7 0.3 1.9 0.3 4.0 
3 M8 3.7 0.7 3.7 0.5 3.0 0.5 1.4 0.2 1.1 0.2 1.0 
4 EW16 0.7 0.1 0.6 0.1 0.6 O. 1 0.4 O. 1 0.7 0.1 3.5 
5 lK01 14.5 3.7 15.5 3.5 33.0 8.0 26.0 4.0 25.0 3.9 3.0 

---------------~~-----~------ -------- .. - .. _---- ------~---- ~-------------

6 LK11 20.5 4.8 15.0 2.4 14.0 2.5 6.4 0.8 4.3 0.7 4.0 
7 LW07 5.8 1.3 5.2 0.6 2.2 0.3 0.7 0.1 0.7 0.1 1.5 
8 LW13 2.1 0.5 2.9 0.4 2.5 0.4 1.1 0.2 1.0 0.2 2.0 
9 Lw14 1.7 0.4 2.0 0.3 3.2 0.4 1.2 0.2 1.2 0.2 2.5 

10 PK04 4.3 0.9 3.0 0.4 1.7 0.3 0.9 0.1 0.7 0.2 1.5 
-------- -----------------

11 PK09 15.0 3.6 13.0 2.4 16.5 3.2 9.2 1.2 6.6 1.2 4.0 
12 PW05 14.5 4.0 14.5 1.5 8.0 1.4 3.9 0.5 3.2 0.5 1.0 
13 PW15 1.3 0.2 1.6 0.3 2.0 0.4 1.2 0.2 1.1 0.2 1.5 
14 SK02 4.7 1.1 3.8 0.5 2.5 0.4 1.3 0.2 1.1 0.2 2.0 
15 SW06 14.0 3.8 19.0 2.6 13.5 2.3 6.0 0.8 5.0 0.8 1.5 

-------------------------------------- --------------------------------------
16 SW12 5.0 0.9 5.6 0.8 5.4 1.1 2.9 0.4 2.4 0.4 1.5 

Ch.0001(EK03 11.2 2.6 7.8 0.9 4.1 0.6 1.8 0.2 1.4 0.3 3.0 
STO: Sy3 
S1O: SY3 120.0 19.0 118.0 17.0 135.0 29.5 80.0 11.2 68.0 8.4 9.5 
S1O: LEC05 

--- --------------
STD: PD-l 

Q genalysis laboratory services pty. ltd. 
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ANALYSIS Part 6 / Paoe J. 

ELEMENTS Ta W Re Pt Tl Pb Bi Th U ANC S-To\ 
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm % "10 

DETECTION 0.2 1 0.2 0.5 0.2 2 0.5 0.1 . 0.1 0.05 0.005 
METHOD AIMS AIMS Alt1S AIMS AIMS AIMS AIMS AIMS AIMS IVOL fLECO 

SAMPLE NUMBERS 
1 EK03 15.5 2 X X 0.2 8l, 0.5 88.0 5.l, 27.00 0.045 
2 EK10 20.0 l, X 0.5 0.8 100 X 96.0 6.8 1. 50 X 

3 &J08 0.2 1 X 0.5 X 4 X 4.3 1.9 0.10 X 

4 &J16 0.2 2 X 0.5 0.6 12 X 4.4 1.1 0.05 X 

5 lKOl 8.6 5 X 0.5 0.4 22 0.5 39.0 11.4 0.60 X 

--------
6 lKll 28.0 8 X 0.5 0.2 94 X 114.0 13.5 0.35 X 

7 LW07 0.2 1 X 0.5 X 6 X 5.6 0.7 0.10 X 

8 LW13 0.2 2 X 0.5 0.2 12 X 5.4 1.3 X X 

9 LW14 0.2 1 X 0.5 0.2 16 X 6.0 1.5 X X 

10 PKD4 5.4 6 X 0.5 X 18 X 27.0 1.8 52.50 
---------------------~---------------------- ---------------------~---

11 PK09 24.0 19 * X 0.5 0.2 14 X 96.0 7.6 1.'.0 0.070 
12 F'W05 0.6 2 X 0.5 X 6 X 5.l, 1.2 0.25 X 

13 F'W15 0.2 2 X 0.5 X 68 X 4.2 1.3 X X 

14 SK02 6.2 6 X 0.5 0.2 34 X 28.0 3.2 22.50 X 

15 S\.I06 0.2 X 0.5 )( 6 X 4.7 3.8 0.25 X 

-----------------------------~--------------------------

16 SW12 0.2 2 X 0.5 X 10 X 4.2 1.6 0.05 X 

Ch.OD01(EK03 18.0 3 X 0.5 0.2 8l, X 88.0 5.4 25.50 0.0l,0 

STD: SY3 
SID: SY3 28.0 2 1.2 145 0.5 1000.0 660.0 
SID: LEC05 1.850 

-------------------------------------------------------------------------------
SID: PO-1 

@ genalysis laboratory services pty. ltd. 
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ANALYSIS Part 7 / Paw.::: 1 

ELEMENTS S-S04 NAG NAGpH NAGeC S-S2-
UNITS % mS!cm % 

DETECTION 0.01 2 0.1 0.01 0.01 
METHOD X!OES /VOL !METR !METR {CALC 

SAMPLE NUMBERS 
1 EKO) 0.04 x 9.1 0.12 x 
2 EK10 0.02 X 8.6 0.05 x 
3 EW08 x 2 5.7 0.02 x 
4 EW16 X x 5.2 0.02 x 
5 LK01 X x 6.9 0.04 x 

6 LK11 X X 5.8 0.03 x 
7 LW07 X X 5.0 0.02 x 
8 LW13 x x 5.1 0.02 x 
9 LW14 X X 5.4 0.10 x 

10 PK04 X X 8.6 0.18 x 
---------------- -----------~----- -------------

11 PK09 0.06 x 8.8 0.08 0.01 
12 PW05 x 2 5.2 0.03 x 
13 PW15 x x 4.9 0.02 x 
11., SK02 0.01 x 8.8 0.10 x 
15 SW06 x X 5.7 0.03 X 

16 SW12 x x 5.5 0.02 x 
Ch.0001(EK03 0.03 x 9.1 0.10 0.01 

SID: SY3 
SID: SY3 
STD: LEC05 

--------------~--------------------~-~---------------~ --

STO: PO-1 1.,.60 

, 

<II genalysis laboratory services pty. ltd. 
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METHOD CODE DESCRIPTIONS 
A/MS 
Multi-acid digest including Hydrofluoric. Nitric. Perchloric and 

rochloric acids. 
Ana by Inductively Coupled Plasma MeSS Spectrometry. 

A/OES 
Multi-acid digest including Hydrofluoric. Nitric, Perchloric and 
Hydrochloric acids. 
Analysed by Inductively Coupled Plasma Op~ica] (Atomic) Emission 
Spectrometry. 

/VOL 
Analysed 

/LECO 

Volumetric Techn 

LECO Analyser. 

X/OES 
Client Specified Digestion or Extraction. 
Analysed by Inductively Coupled Plasma ical (Atomic) Emission 
Spectrometry. 

/METR 
Analysed using an Electronic Meter (eg or conductivity meter) . 

/CALC 
Results Determined by calculation. from other reported data. 

Q genalysis laboratory services pty. ltd. 
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Proposed Access Road Report on Design 
Requirements 

1. INTRODUCTION 

Gutteridge Haskins and Davey Pty Ltd was commissioned by Ashton Mining 
Ltd to investigate, design, and document the access road as part of the 
Merlin Project The access road extends from the Merlin Project site at 
Boomerang Creek:, to the Carpentaria Highway, intersecting it approximately 
Skm to the west of the McArthur River Mine. 

The access road broadly follows the alignment of the existing access track:, 
and contains two major river crossings, at the McArthur River, and. the 
Glyde River. 

The aim of this report is to set down the basis for design of the access road, 
and provide discussion of the alternatives chosen for the various aspects of 
the work. The contents of the report are understood to be included in the 
Publi~ Environmental Report for the project 

2. BACKGROUND 
, ., 

Ashton Mining Ltd are undertaking a feasibility study into the establishment 
and operation of a diamond mine at Boomerang Creek:, south-east of 
McArthur River, in the NT. 

An integral component of the mine infrastructure is the access road, which is 
currently 70km long, and of a poor standard. In order for operations to be 

. effectively maintained, the access road needs to be upgraded to facilitate 
regular movement of heavy vehicles, in order for supplies to be moved. 
Because of the large investment represented by the road upgrade, this aspect 
has a significant impact on the project. 

The existing access road had received minor repairs and upgrade during the 
project investigation stage. It had also been flown to produce stereo aerial 
photographs, and had been surveyed (including a significant corridor either 
side) for Aboriginal sites. 

Document Number 780 
Jot Numbe, ~:J1iQ192'2JO' 
Author CBG 

p,Of'OS'!<! !\cc"Ss Road 
Report on Design Requif('ments 

1111111111111111111 



--------------------------------------------------------------~:~ 
3. DESCRIPTION OF THE WORKS 

3.1 General 

The existing access track is currently approximately 70 km long. from the 
existing Merlin Project camp to the junction with the Carpentaria Highway. 
The proposed new access road will be approximately 62km in length, 
following the existing track alignment in most areas. The route crosses the 
McArthur River approximately 2.2km from the Carpentaria Highway 
intersection, and the Glyde River some 45km further towards the mine site. 
In between there are numerous minor watercourse crossings. including 
Amelia and Lamont Creeks. 

The alignment is controlled by several factors: 

• Glyde River 

The Glyde River, along a substantial portion of its length adjacent to the 
access road, forms a rocky and impenetrable ravin~ which could only be 
crossed using a substantial bridge structure. Construction, financial, and 
environmental problems associated with a crossing of this nature were 
considered prohibitiv~ and in effect, the Glyde formed a bound to the 
easterly development of the road, prior to the crossing available near 
Bullock Creek 

• Ropky Terrain 
I 

Whilst there is enough relief in the terrain to theoretically align the road 
to ridges and high ground, the steepness and rockyness of the ridges 
precluded this approach on the basis of constructability and cost The road 
alignment selected has needed to balance the need to elevate thei road as 
much as possibI~ whilst avoiding the sharp ridges and escarpments that 
occur throughout the locality. 

• Aboriginal Sacred Sites. 

The entire route for the existing access track had already been surveyed 
by the AAP A, with the AAP A certificate identifying sacred areas. A 
number of these formed controls to the selection of alignment, the most 
obvious of which is the hills either side of Lamont Pass. In addition. the 
presence of the existing cleared corridor provided incentive to maintain an 
alignment within that cleared corridor, so as to avoid the requirement for 
further clearances. 
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3.2 River and Creek Crossings 

As noted above, the proposed access road crosses two rivers, several creeks, 
and numerous drainage channels. 

The design methodology for stream crossings has been to provide a l~vel of 
service commensurate with the design life of the Stage One plant 
(understood to be in the order of2 Y:2 years). To provide uninhibited access 
at all times would be prohibitive, and so an approach was adopted that 
accepted: 

• that closures at major watercourses of up to 5 days at a time would be 
acceptable, 

• that a reasonable amount of maintenance and repair work would be 
acceptable, following the wet seasons. 

The river crossings have been designed as culverts which will maintain 
trafficability during low flow even~ and maintain stability during major 
river flows. The road surfaces will be stabilised, and the embankments and 
approaches afforded some protection, in order to limit deterioration during 
large flow events. 

Alternative crossing designs have been designed and documented, as options 
to be considered should the cost of the original river crossing designs be 
prohi~itivdy expensive. 

The creeks and other minor drainage channels are designed as bed level 
crossings, except for where the natural terrain would require substantial 
earthworks to maintain trafficability. In these instances, pipe culverts have 
been designed. Bed level crossings are generally cement stabili~ except 
where the natural terrain is rocky and not prone to deterioration during wet 
weather. 

3.3 Carpentaria Highway Intersection 

The intersection of the proposed access road and the Carpentaria Highway is 
located some 69km south-west of Borroloola Homestead (approximately 
5km south-west of McArthur River Mine). This will be the main transport 
access to the mine site, but will be subject to very low traffic volumes due to 
the closed (secure) nature of the mine. 

There is currently no existing intersection at the site, as the existing access 
track joins the Carpentaria Highway further to the south. 
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4. HYDROLOGY AND HYDRAULIC ANALYSIS 

4.1 Methodology 

Historic flow records were available for both the McArthur and Glyde 
Rivers, from stream guages maintained by NT Water Resources Branch of 
Department of Lands, Planning and Environment. These were analysed to 
give an indication of the design flows to be used at each crossing. The initial 
target design criteria was that the crossings were not to be rendered 
impassable for more than 5 consecutive days, on an average of once every 
five years (ARI5). 

The data was examined to determine the maximum flow rate for five 
consecutive days for each rainfall event. From these flow rates, a frequency 
analysis was undertaken to provide an estimate of the flows corresponding to 
Average Recurrence Intervals (ARl) of2 to 5 years. 

The design of the river crossings was undertaken using the HECRAS 
modelling program. 

Minor drainage paths that were assessed as requiring culverts, were designed 
to prevent overtopping of the road in the 20 year ARI event. In this way, for 
the small cost oflarger pipe sizes, expensive protection works were avoided. 

i r 
4.2 Results 

4.2.1 McArthur River 

Some 22 years of daily flow records between 1973 and 1995 were avrulable 
at a flow gauging station located approximately 7 Ian from the proposed 
access road crossing. However much of this data was unreliable as there 
were very frequent missing records throughout the data, most of which 
occurred during the wet season. Four years of data between 1980 and 1984 
had to be excluded from the analysis because of the large number of missing 
records throughout this period. The remaining 2 periods were analysed by 
ignoring the missing records, and hence the results of the analysis should be 
viewed as being indicative only rather than dependable or exact. 
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A frequency analysis was undertaken for each period and the results were 
averaged to yield the following: 

A.R.I 

2 

3 

4 

5 

Flow (ml/s) 

300 

500 

700 

850 

According to the HECRAS model of the crossing location, a flow of 
850m3/s corresponds to a flow depth of approx. 5m. To provide for this 
depth of flow, a bridge would be required. Budgetary constraints do not 
allow for a bridge crossing, and a culvert option consisting of 1713000 x 
3000 RCBC + Link Slabs was assessed as being a reasonable compromise, 
and represents an ARI of approximately 3-4 years under the design criteria. 
Allowing for 300mm depth of pavement to be constructed directly above the 
link slabs, the corresponding top of road level would be 35.67m RL. For 
this arrangement, the following results are obtained: 

Flow Upstream Depth Vdocity Velocity 

Water Level Above 

Road 

(ml/s) (mRL) (m) 

500 35.90 0.23 

700 36.63 0.% 

Above 

Road 

(m/s) 

1.4 

2.2 

Through 

Culvert 

(m/s) 

2.S 

2.2 

For this configuration significant scour protection would be required on the 
downstream side of the culvert. An alternative culvert option based on the 2 
year ARI design event was also designed. 

4.2.2 Glyde River 

Approximately 12.5 years of flow records were available from a flow 
gauging station located approx. 20km downstream of the proposed crossing 
location. The extra catchment area contributing to the gauging station is 
significant, resulting in the design flows obtained from the analysis being 
conservative. As with the McArthur River records, there were frequent 
periods of missing data in the flow records, however many of these were in 
the dry season. The results from the analysis are therefore reasonably 
dependable, but they should still be considered approximate due to the 
relatively limited duration of the flow records. 

Document Number:780 
Job Number. 43t/0t9212101 
AuthOl: CBG 

Proposed Access Road 
Report on Design Requirements 

5 

1111111111111111111 



-----------------------------------------------------------------------------~:::lJ? 
The results of the frequency analysis are as follows: 

A.R.I 3 Flow (m Is) 

2 100 

3 160 

4 250 

5 300 

According to the HECRAS model of the crossing location, a flow of 
30Om3/s corresponds to a flow depth of approx. 3.75 m. While using 2.7m 
or 3.Om high culverts would allow the crossing to be used during the 5 year 
ARI event, it is questionable whether the extra expense of the higher culverts 
would be warranted if the budget is tight, considering the McArthur River 
crossing would only be passable during the 3 to 4 year ARI events with the 
recommended culvert option. 

A culvert crossing consisting of 1313000 x 1800 RCBC + Link Slabs is 
recommended. Allowing for 300mm depth of pavement to be constructed 
directly above the link slabs, the corresponding top of road level would be 
76.08m RL. For this arrangement, the following results are obtained: 

Flow 

(m3/s) 

100 

160 

250 

300. 

Upstream 

Water level 

(mRL) 

75.72 

76.46 

76.94 

77.15 

Depth 

Above 

Road 

(m) 

0.38 

0.86 

1.07 

Velocity Velocity 

Above Through 

Road Culvert 

(mls) (mls) 

1.3 

1.8 1.3 

2.0 1.0 

2.2 0.9 

An alternative culvert option based on the 2 year ARI design event was also 
designed. 
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4.2.3 Minor Drainage Structures 

Minor drainage structures were designed on the basis of the .limited 
catchment information available from existing mapping and, aerial 
photography. Without being considered definitive, or precise, the catchment 
assessments are the best possible under the scope of the commission. 

The following culvert sizes were selected: 

Chainage Culvert Size 

1951 312100mm diam 

31245 1I150Omm diam 

34814 211500mm diam 

43650 211200mm diam 

43956 211500mm diam 

44286 112100mm diam 

44739 211500mm diam 

45038 1I1500mm diam 

5. DESIGN CONSIDERATIONS 

5.j Pavement Design 

The design of the access road pavement involved assessment of the 
frequency and nature of traffic, the insitu and available gravel materials and 
a value assessment of design options given the possible life of the road. 

A single pavement design was adopted. The subgrade has been assessed as 
being relatively sound along the entire length of the road, as confirmed by 
reports that traffic currently passes at most times of the year. Nevertheless, 
this will be reviewed as construction proceeds on site. The base course 
gravels available have reasonable strengths for an unsealed gravel road. 

The traffic anticipated will only extend to: 

• a single semi-trailer per week, and 

• a single passenger vehicle per day. 

Document Numbec780 
Job Number. 4311019212101 
AutfJor COO 

Proposed Access Road 
Report 00 Design Requirements 

7 

1111111111111111111 



<mt:> ----------------------------------------------------~----------------- 5 l 

Given that the Stage One plant is to be run for only 2 Yz years, and that the 
road may have a life limited to that, this equates to a very low traffic volume. 

A unifonn 150 thick gravel pavement, cement stabilised in water courses, 
has been adapted throughout 

5.2 Earthworks 

Earthworks for the access road will consist mainly of clearing and cut/fill 
operations. Clearing is required to remove trees, debris and topsoil, but will 
only be required where the existing alignment is not being followed. 
Generally!> the road will be required to be raised above the existing natural 
surface; with table drains and offiets cut Some sections of the alignment will 
be constructed to a grade line which will require cut to fill earth movements. 

Pavement material will be naturally occurring gravels extracted from gravel 
pits along the route. A gravel search has been carried out over a portion of 
the route to identify possible gravel sources. 

It is possible that mine waste material could be ~ provided it meets the 
required engineering specifications. 

5.3 River Crossings 

As discussed earlier!> only moderate velocities are expected within the 
streams at the river crossings. Nevertheless, a moderate amount of protection 
wodes is appropriate for stability of the culvert structures, and to minimise 
the recurrent maintenance requirements. 

Depending on availability of protection materials!> the extent of baiter and 
culvert protection will be reassessed on site. However!> protection works as a 
minimum will be as per the appended documentation. This will include: 

• rubble protection to the stream bed upstream of the culvert, 

• reno mattress protection to the stream bed down-stream of the culvert, 

• stabilisation of the pavement, 

• grouted stone pitching to batters steeper than one in four (V.H) slope. 

Additional protection in the fonn of rubble may be added as the need arises. 
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5.4 Minor Stream Crossings 

Where the stream has a rocky base which is unlikely to deteriorate under 
wheeled traffic in wet weather, no treatment is proposed. Elsewhere, 
however, that part of the pavement likely to be saturated by stormwater is to 
be cement stabilised to prevent erosion and rutting. 

Where culverts are provided, grouted stone pitching is to be constructed to 
protect the pipe surround from the danger of piping failures along the pipes. 

5.5 Intersection Design 

The intersection of the Carpentaria Highway with the access road will be 
subject to very little traffic, however it has been designed to minimise long 
term maintenance requirements. In particular, the requirements of the Nf 
Department of Transport and Works (DTW), have been relied upon for 
direction. 

It should be noted that the plan appended (l9212-C49) is subject to 
imminent revision to reflect some key DlW requirements. In particular, 
these include: 

I 

• bitumising the entire intersection within the road reserve, 

• concreting the drainage invert in lieu of cement stabilisation, 

as w~ll as other minor changes. 

Appropriate traffic control measures will be required during construction, 
and will comply with AS1742. 
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Ashton Mining United 
ACN m,.,L!6096<'l 

~~r:w 

'" 
OCCUPATIONAL HEALTH AND SAFETY POLICY· 

Ashton is committed to establishing and maintaining the highest possible standards of 

occupational health, safety and welfare for its employees. Emphasis is to be given to 

the prevention of accidents, injury and occupational disease. 

Management and supervisors at all levels should regard health and safety at the 

workplace as one of their highest priorities. They have the prime responsibility for 

ensuring that employees are given instruction on correct techniques for performing their 

job; incorporating instruction on safe working practices and procedures, as well as 

ensuring an awareness of all the hazards associated with their work. 

Every employee has a responsibility for accident and injury prevention and will be 

encouraged to actively participate in improving standards of workplace health and 

safety. 

Safety committees are to be established at the various workplaces throughout the 

Company and management will regularly consult and co-operate with their groups of 

employees on matters relating to workplace health and safety_ 

Our objective is to create a co-operative approach to improving occupational health and 

safety. To be effective, it should be seen as a responsibility by all employees of 

Ashton. 

¥rr¥ch. 
R. J. Robinson 

Chief Executive and Managing Director 
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QUALITY SYSTEM 
CERTIFIED TO 

CLIENT NAME 
ADDRESS 

llTTENTION: 

.ti'AX NO: 

JRDER NO: 

;AMPLED BY: 
I . 

CERTIFICATE OF 
ANALYSIS 

TESTING FACILITY: PERTH 

Ashton Mining Ltd 
PO Box 1068 
Cloverdale 

WA 
6105 

Michael Bohm - Project Manager - Merlin 

334 6480 

9718 

AS RBCEIVED 

ISO 9002 
WA/SA REGION 

REGN. No. 6608 

JOB No. 970435 

~ER OF SAMPLES 
)ATE RECEIVED 

2 
21/02/97 

mSSAGES 

~~ 

This certificate covers the analytical results for the above 
samples and comprises this release cover and the following 
pages. 

MPL Value their Clients 
For further interpretation of results or free advice on 
occupational and environmental issues do not hesitate to 
contact our specialists on (09) 3172505. 

t , P t...AA ki:."(r1 
Approved Signatory 
06/03/97 

0: 

Environments are our business - To be outstanding is our mission 

WAiNT 
Phone (09) 317 2505 

Fax ((~)) :1 17 2.1t\~ 

SA 
Phone (OR) !l+lJ glKXl 

Fax (oX) ~I~J X003 

ACTINSW 
Phone ((6) 188 2884 

Fa, (00) 287 I !JJ7 

VIC 
Phone(OJ19J15 1900 

Fa, 1m) 'P15 371 
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CERTIFICATE OF 
ANALYSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
r \TE RECEIVED: 21/02/97 

\MPLED BY AS RECEIVED 
JOB NO 

QUALITY SYSTEM 
CERTIFIED TO 
ISO 9002 
WA/SA REGION 

REGN. No. 6608 

970435 

~~ST METHOD: Waters analysis in accordance with the procedures published by 
the American Public Health Association (APHA,1995), MPL 
Laboratories WILAB 5.0 

M001 :'ab No. 
Client ID Camp Bore - Sample A 

20/02/97 

Conductivity 
TDS-Calculated 
Sodium 
Potassium 
Calcium 
Magnesium 
Hardness [CaC03] 
Aluminium (Total) 
Iron (Total) 
Carbonate 
BiCarbonate 
Nitrate (as N) 
Chloride 
Sulphate 
pH 
Total Alkalinity-Calc 
Total Suspend Solids 
Iron (Residue) 
Aluminium (Residue) 

RECOMM. 
MAXIMUM 

780 
500 
180 
N/S 
N/S 
N/S 
200 

0.3 
N/S 
N/S 

250 
250 
6.5 - 8.5 

UNIT 

uS/em 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 
mg/L 

ANALYSIS 
RESULT 

457 
295 

78 
19 
<1 

6 
25 

<0.1 
<0.05 

<1 
18 
<1 
92 
48 

6.65 
15 
<1 

<0.05 
<0.10 

The recommended Maximums are taken from "Australian Drinking Water 
lidelines ll published by NHMRC and ARMC 1996. 
lS = No Specified McJximum 

This rep9rt ~ep~aces report previously issued 

Cl.I~ 
Page 1 of 8 

05/03/97~ ~ 

Approved Signatory 
05/03/97 

Environments are our business - To be outstanding is our mission 

WA/NT 
Phone «)9) }I7 2505 

11m .117 2:lhB 

SA 
Phone (08) 8443 Sin) 

Fax (OR) S+ll XI Kn 

ACTINSW 
Phone (06) 2RS 28R~ 

FJ' ((J(,) 2X7 I'JU 

VIC 
Phone (OJ) 9315 19(K) 
r"x (OJ) 9.115 .171 



~ MPL 

dl\hl~)l1 ill (·1\,,:,'1) Ih)ldlll~" Pt;. Ltd ,,\eN 0(1) ·l4.{) 575 

CERTIFICATE OF 
ANALYSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
\TE RECEIVED: 21/02/97 
\MPLED BY AS RECEIVED 

JOB NO 

QUALITY SYSTEM 
CERTIFIED TO 
ISO 9002 
WA/SA REGION 

REGN. No. 6608 

970435 

~~ST METHOD: Waters analysis in accordance with the procedures published by 
the American Public Health Association (APHA,1995), MPL 
Laboratories WILAB 5.0 

M002 :'ab No. 
Client ID Camp Bore - Sample B 

20/02/97 

Conductivity 
TDS-Calculated 
Sodium 
Potassium 
Calcium 
Magnesium 
Hardness [CaC03] 
Aluminium (Total) 
Iron (Total) 
Carbonate 
BiCarbonate 
Nitrate (as N) 
Chloride 
Sulphate 
pH 
Total Alkalinity-Calc 
Total Suspend Solids 
Iron (Residue) 
Aluminium (Residue) 

RECOMM. 

780 
500 
180 
N/S 
N/S 
N/S 
200 

0.3 
N/S 
N/S 

250 
250 
6.5 - 8.5 

UNIT ANALYSIS 
RESULT 

uS/em 450 
mg/L 290 
mg/L 77 
mg/L 19 
mg/L <1 
mg/L 6 
mg/L 25 
mg/L <0.1 
mg/L <0.05 
mg/L <1 
mg/L 21 
mg/L <1 
mg/L 94 
mg/L 46 

6.62 
mg/L 18 
mg/L <1 
mg/L <0.05 
mg/L <0.1 

The recommended Maximums are taken from "Australian Drinking Water 
.lidelines" published by NHMRC and ARMC 1996. 
IS = No Specified Maximum 

This report ~places report previously issued 05/03/97 

~~ 
~ked Approved Signatory 
Page 2 of 8 05/03/97 

Environments are our business - To be outstanding is our mission 

W!\INT 
1172505 

SA 
Pholle (OR) ~4H XiKK) 

Fax (IiXi X4·fl X!XU 

ACTINSW 
Ph,,"e HlOl 2SR 2RX4 

ht\. dKH :'!X7 1937 

VIC 
Phone (03) 9315 19(X) 
h!\ (in) 'ill:i 'II 
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CERTIFICATE OF 
ANALYSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
~TE RECEIVED: 21/02/97 
\MPLED BY AS RECEIVED 

JOB NO 

QUALITY SYSTEM 
CERTIFIED TO 
ISO 9002 
\VA/SA REGION 

REGN. No. 6608 

970435 

~ST METHOD: Results determined by Inductively Coupled Plasma (ICP) Optical 
Emission Spectrometry (OES) and Mass Spectrometry (MS). 

T.Jab No. 
::!lient ID 

M001 
Camp Bore Sample A 
20/02/97 

ANALYTE 

Copper 
Lead 
Zinc 
Cobalt 
Nickel 
Arsenic 
Boron 
Silver 
Chromium 
Barium 
Berylium 
Bismuth 
Cadmium 
Gallium 
Germanium 
Lithium 
Manganese 
Molybdenum 
Phosphorous 
Antimony 
Scandium 
Tin 
Strontium 

~fuML-
~~ of 8 

RESULT UNIT 

<0.02 mg/L 
<0.05 mg/L 

0.02 mg/L 
<0.02 mg/L 
<0.02 mg/L 
<0.0l. mg/L 

0.04 mg/L 
<0.0l. mg/L 
sQ~02 mg/L 

0 . .30 mg/L 
<0.01 mg/L 
<0.01 mg/L 

<O.l. mg/L 
<0.01 mg/L 

<0.1 mg/L 
<0.0l. mg/L 
<0.02 mg/L 
<0.01 mg/L 

1.0 mg/L 
<0.01 mg/L 
<0.02 mg/L 

<0.1 mg/L 
0.03 mg/L 

~04b~ 
Approved Signatory 
05/03/97 

Environments are our business - To be outstanding is our mission 

WA/NT 
Phone {Or)} 317 ::=50:' 
F\l~ iO')1 ~; 17 ~,~M~ 

SA 
Phone (OX) ~-I.p RIXWI 

Fa., lOX) X-I-I3 XIKH 

ACT/NSW 
Phone (6) 2XX lXX4 

Fa, (06) 2R7 1937 

VIC 
I'hone CO.1) ,)115 I~IXI 

Fa'((O})l)Jt53711 
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CERTIFICATE OF 
ANAl",YSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
\TE RECEIVED: 21/02/97 
\MPLED BY AS RECEIVED 

JOB NO 

QUALITY SYSTEM 
CERTIFIED TO 
ISO 9()02 
WA/SA REGION 

REGN. No. 6608 

970435 

~~ST METHOD: Results determined by Inductively Coupled Plasma (ICP) Optical 
Emission Spectrometry (OES) and Mass Spectrometry (MS). 

T .. ab No. 
:!lient ID 

MOOl 
Camp Bore Sample A 
20/02/97 

ANALYTE 

Vanadium 
Tungsten 
Tantalum 
Yttrium 
Hafnium 
Zirconium 
Niobium 
Lanthanum 
Cerium 
Praseodymium 
Neodymium 
Samarium 
Europium 
Gadolinium 
Terbium 
Dysprosium 
Holmium 
Erbium 
Thulium 
Ytterbium 
Lutetium 
Thorium 
Uranium 
Selenium 

RESULT 

<0.02 
<0.01 

<0.005 
<0.01 

<0.002 
<0.05 
<0.01 

<0.005 
<0.005 
<0.002 
<0.005 
<0.005 
<0.002 
<0.002 
<0.002 
<0.005 
<0.002 
<0.005 
<0.002 
<0.005 
<0.002 
<0.005 
<0.005 

<0.1 

UNIT 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

~ 
ApprOVed Signatory 
05/03/97 

Environments are our business - To be outstanding is our mission 

WAiNT 
Phone (()9) 317 2505 

Fax 109) .'17 210X 

SA 
Ph,me (oS) H-H3 K(X~) 

I'a, lOS) X.J41 X!~I' 

ACTINSW 
Phone (116) 2RR 2&84 

Fax (()(,' 2X7 11)37 

VIC 
Phone (OJ) '1)15 191K) 

Fax (0.1) 'Ill., .171 
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CERTIFICATE OF 
ANALYSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
\TE RECEIVED: 21/02/97 
\MPLED BY AS RECEIVED 

JOB NO 

()UALITY SYSTEM 
CERTIfiED TO 
ISO 9002 
\VA/SA REGION 

REGN. No. 6608 

970435 

r-:!;ST METHOD: Results determined by Inductively Coupled Plasma (ICP) Optical 
Emission Spectrometry (OES) and Mass Spectrometry (MS). 

M001 T.Jab No. 
:lient ID Camp Bore Sample A 

20/02/97 

ANALYTE 

Rubidium 
Indium 
Tellurium 
Caesium 
Rhenium 
Thallium 
Silicon 
Iron 
Aluminium 
Calcium 
Magnesium 
Titanium 
Sodium 
Potassium 
Sulphur 

Page of 8 

RESULT 

0.032 
<0.001 

<0.02 
<0.005 

<0.01 
<0.005 

18 
<0.02 
<0.05 

1.4 
8.7 

<0.05 
67 
12 
17 

UNIT 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

~~~ 
Approved Signatory 
05/03/97 

Environments are our business - To be outstanding is our mission 

WAINT 
Phont: ,Ot)j 317 ::505 

Fa.\ (I') i .1! 7 2'."),M~ 

SA 
Phone 'OX) 8~·1.' gOWl 

"".1\ !i}S~ to L~ :-'OtL1 

ACT/NSW 
Phone (Oil) ~I(S 2HS4 

LI\ (Oh) 2X7 19.17 

VIC 
Phone !(3) 9.'15 l'IlK) 

hl\:: 10:;) i)y15 J71 
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CERTIFICATE OF 
ANALYSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
~TE RECEIVED: 21/02/97 
~PLED BY AS RECEIVED 

JOB NO 

SYSTEM 
CERTIFIED TO 
ISO 9002 
WA/SA REGION 

REGN. No. 66m~ 

970435 

~-~ST METHOD: Results determined by Inductively Coupled Plasma (lCP) Optical 
Emission Spectrometry (OES) and Mass Spectrometry (MS). 

T.Jab No. M002 
=:lient lD Camp Bore - Sample B 

20/02/97 

ANALYTE 

Copper 
Lead 
Zinc 
Cobalt 
Nickel 
Arsenic 
Boron 
Silver 
Chromium 
Barium 
Berylium 
Bismuth 
Cadmium 
Gallium 
Germanium 
Lithium 
Manganese 
Molybdenum 
Phosphorous 
Antimony 
Scandium 
Tin 
Strontium 

C 

RESULT 

<0.02 
<0.05 

0.02 
<0.02 
<0.02 
<0.01 

0.04 
<0.01 
<0.02 

0.30 
<0.01 
<0.01 

<0.1 
<0.01 

<0.1 
<0.01 
<0.02 
<0.01 
<0.5 

<0.01 
<0.02 

<0.1 
0.03 

UNIT 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
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CERTIFICATE OF 
ANALYSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
1 \TE: RECEIVED: 21/02/97 

\MPLED BY AS RECEIVED 
JOB NO 

QUA,LlTY SYSTEM 
CERTIFIED TO 
ISO 90()2 
WA/SA REGION 

REGN. No. 660X 

970435 

~ST METHOD: Results determined by Inductively Coupled Plasma (ICP) Optical 
Emission Spectrometry (OES) and Mass Spectrometry (MS). 

M002 T.Jab No. 
:!lient ID Camp Bore - Sample B 

20/02/97 

ANALYTE 

Vanadium 
Tungsten 
Tantalum 
Yttrium 
Hafnium 
Zirconium 
Niobium 
Lanthanum 
Cerium 
Praseodymium 
Neodymium 
Samarium 
Europium 
Gadolinium 
Terbium 
Dysprosium 
Holmium 
Erbium 
Thulium 
Ytterbium 
Lutetium 
Thorium 
Uranium 
Selenium 

~ 
8 

RESULT UNIT 

<0.02 mg/L 
<0.01 mg/L 

<0.005 mg/L 
<0.01 mg/L 

<0.002 mg/L 
<0.05 mg/L 
<0.01 mg/L 

<0.005 mg/L 
<0.005 mg/L 
<0.002 mg/L 
<0.005 mg/L 
<0.005 mg/L 
<0.002 mg/L 
<0.002 mg/L 
<0.002 mg/L 
<0.005 mg/L 
<0.002 mg/L 
<0.005 mg/L 
<0.002 mg/L 
<0.005 mg/L 
<0.002 mg/L 
<0.005 mg/L 
<0.005 mg/L 

<0.1 mg/L 

AP~v~atory 
05/03/97 
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CERTIFICATE Ot' 
ANALYSIS 

TESTING FACILITY: PERTH 

CLIENT Ashton Mining Ltd 
~TE RECEIVED: 21/02/97 

. ~PLED BY AS RECEIVED 
JOB NO 

QUALITY SYSTE:\! 
CERTIFIED TO 
ISO 9002 
WA/SA REGION 

REGN. No. 660!{ 

970435 

~ST METHOD: Results determined by Inductively Coupled Plasma (ICP) Optical 
Emission Spectrometry (OES) and Mass Spectrometry (MS). 

T~ab No. 
::::lient ID 

M002 
Camp Bore - Sample B 
20/02/97 

ANALYTE 

Rubidium 
Indium 
Tellurium 
Caesium 
Rhenium 
Thallium 
Silicon 
Iron 
Aluminium 
Calcium 
Magnesium 
Titanium 
Sodium 
Potassium 
Sulphur 

RESULT 

0.034 
<0.001 

<0.02 
<0.005 

<0.01 
<0.005 

17 
<0.02 
<0.05 

1.5 
8.6 

<0.05 
66 
13 
17 

UNIT 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
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SITE OATE LATITUDE LONGITUDE AELElf SLOPE TOP SOIL 

Overy hlOh > 300 m oLE < 1% COLOUR 
o hlOh 90 - 300 m o VE 1·3% o whilish 
[) "IUh 30 • 90 m o GE 3·10% o ureyish 

LOCALITY o very low 30 • 90 m o MO 10·32% o mauled 
o extremely low < 9 m o ST 32·56% o yellow 

o VS 66·100% o yellow/ulown 
o PR > 100% o ulown 

STIIUCTU/IAL fOI\MAnOf~ ALTITUDE SLOPE POSITION 111<,,1 

o orut I} ulack 
o ridoe eresl 
o wax. upper slope 

ItEIGltT CALCULA nON o wanlno mld·slope ASPECT TEXTURE . 
SPECIES (LAYER) % HI STR. IIEIGlfT o simple slope o nil o clay 

o waxlno up-slopa o norlh o clay loam 
o max_ lower slope o sOUlh Il sill 
o min. mld·slope o aast o loam 
o lIal Ll wesl o sanely 108111 
o open depression o sandy 

{l stony 

PRIMARY GBIl OTliER GBH 
j 

SPECIES GBII SPECIES GBII 

LANDfORM ELEMENT NOTES: (illchulill!J lilly dislll.hilllCllsl 
I 

n bank (I swamp 
o beach o Iit/ul /hll 
o baach rldue 
o cUlt 10ols/ope 
o dam 

PIIOTOS 
o dralnaoe daprasslon 
o dUlle 
o footslope 
o foredune 
o oully 
o hillcrest 
o hlllsiopa 

COllECTIOlj tw: o lovaa 
o OX-bow 
o plain 
o scalp foolsiope 
o sueam bed 
o Iwale 

I 
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II/U 
SIIE: SAMPLE: 0.0. IE "ECD'S: MAP: T2 SJ£M DU4511Y 11.0. 

LOCALITY: 

LA I: lOUD: lANDFORM SLOPE NilI' AU 

lilT HE PIN POS CLASS 

SOILS OEOlOOY 

oes. "EL. CODE ADD 1'.1'. FORM OIUi "n CODE COOl ADO H.UNIT 

101' rEX 
SOL 

DIS rURIIM4CE SUM DENSHY II" MINFOREST .. 
COMP lEA' COMP OI'lTII 

T3 SllM DENSITY IIA 

II&W pllU 1'1I0TO pTN 

S 

E TI 12 TJ 51 52 Q 

III 

E II 12 T3 II n Q .. SUM DENSITY 11.0. 
PCC 

ASSOC 

(MElIOWI SUM DENSITY IIA 

II ITEM DENSity II" 

12 STEM DENSITY IA 
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Ue5criplion: Description: 

Silt /I: Dale: GPS Localion: Sitell: Dale: GI'S Location: 

Alli!ude: Pholo /I : , Altitude: Photo II : 

Aspect: Topsoil Color: Asped: Topsoil Color: 

Slope: Topsoil Tex!ure: Slope: Topsoil Texture: 

Slope I'asllion: LanMarm: Slope P051110n: Landform: 
Disturhanccs; I Disturbances: 

La)'er: Jleighl: ICSR: Layer: lIelght: /csn: 
SPECIES FM /I I ha SI'ECIES FM II 711a SPECIES FM " "/lla SPECIES FM II /I I ha 

Layer: lleigh!: /csn: Layer: lJeight: /CSn.: 

SPECIES FM /I I ha SI'ECIES FM II I ha SPECIES FM " I ha SPECIES 10'1\1 II I ha 

I 

Layer: Ileigh!: ICSR: Layer: lIelght: ICSR: 

SPECIES FM /I I ha SI'ECIES FM II Ilia SPECIES . __ ll'''~ ~Ji'la SPECIES FI\I /I I !la 



Key to Growth Form of Plant Species 

EMe 
EMd 
TRe 
TRd 
PM 

SHa 
SHpe 

SHpd 
SHpaa 
FOa 
FOpe 
FOpaa 
CLa 
a..pe 
CLpd 
CLpaa 
EP 
AQ 
GRa 
GRp 
sea 
SEp 
FEa 
FEpe 
FEpaa 

PAr 
PAa 

= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

Emergent tree; woody plant with a single stem within Z metres of the ground; evergreen. 
Emergent tree; woody plant with a single stem within 2 metres of the ground; diciduous. 
Tree; woody plant with a single stem within 2 metres of the ground; evergreen. 
Tree; woody plant with a single stem within Z metres of the ground; diciduous. 
PI am; usually single stemmed woody plants with a tuft of feather or fan shaped leaves arising from the apex. From 
the family Araceae (true palms), Cycadaceae or Pandanaceae. 
Shrub; woody plant with multiple stems arising within 2 metres of the base; annual. 
Shrub; woody perennial plant with multiple stesm arising within 2 metres of the base; evergreen, including leafless 
plants. 
Shrub; woody perennial plant with mUltiple stems arising within Z metres of the base; deciduous. 
Shrub; woody perennial plant with multiple stems arising within 2 metres of the base; annual. 
Forb; herbaceous or slightly woody plant; noc a grass; annual 
Forb; herbaceous or slightly woody plant; not a grass; perennial, evergreen. 
Forb; herbaceous or slightly woody plant; not a grass; perennial with annual aerial pans. 
Oimber/Vine; climbing. twining or sprawling plant, usually with a woody stem; annual. 
Oimber/VinC; climbing. twining or sprawling plant. usually with a woody stem; perennial, evergreen. 
Oimber/Vine; climbing. twining or sprawling plant. usually with a woody stem; perennial. deciduous. 
OUnber/V .... ne; climbing. twining or sprawling plant, usually with a woody stem; perennial with annu.al aerial partS. 
Epiphyte; plants growing on another plant for support ect. 
Aquatic; plants growing predominantly in water. 
Grass; plants of the family Poaceae; annual. 
Grass; plants of the family Poaceae; perennial. 
Sedge; herbaceous plant normally with tufted habit and from the family Cyperaceae or Restionaceae; annual 
Sedge; herbaceous plant normally with tufted habit and from the family Cyperaceae or Restionaceae; perennial 
Fern; herbaceous plant usually with succulent feathery leaves from the Phylum Pteridophyta; annual 
Fern; herbaceous plant usually with succulent feathery leaves from the Phylum Pteridophyta; perennial evergreen. 
Fern; herbaceous plant usually with succulent feathery leaves from the Phylum Pteridophyta; perennial with annual 
aerial parts. 
Parasite; root. 
Parasite; aerial. 

Key to Landscape Descriptors 

lANDFORM ELEMENT SLOPE POSITION TOP SOlL 
• Bank Crest 
• Beach Ridge Colour 
• Beacb ridge • Upper slope 

Oiff footslope Mid-slope • Whitish 
Dam Lower slope Greyish 
Drainage Depression • Flat . Mottled 
Dune Open depression Yellow 

• Footslope YellowJBrown 
Foredune SLOPE Brown 
Gully LE <1% • Red 
Hillcrest • VE 1-3% • Black 
Hillslope GE 3-10% 
Levee MO 10-30% Texture 
Ox-bow ST 30-55% 
Plain VS 55-100% Oay 
SC3Jll fOOlS lope PR >100% Oay loam 
Scream bed Silt 
Swale ASPEcr Loam 

Nil Sandy Loam 
RELIEF North Sandy 

30Om+ Soulh GraveUy 
10Om+ E:1st l...lteritic 
501ll+ West Stony 
10m+ Bare Rock 
101ll-



Key to Structural Classification of Vegetation Communities (after Walker & Hopkins, 1990). 

Oown Separation 

(Crown Diameters Apart) 

Percentage Foliage Cover 

(l1 Trees 

Over 35m 

20-35m 

12-2Ora 

6-I2m 

3-6m 

I-3m 

(5) Shrubs 

6-I2m 

3-6m 

I-3m 

OS-1m 

0.26-0Sm 

Under O.2Sm 

(G) Grass 

3-6m 

I-3m 

OS-1m 

0.26-0Sm 

Under O.2Sm 
--............... -.~-

Abbreviations Used 

Height 

ET - Extremely TaU 
vr - Very Tall 
T TaU 
MH - Mid-High 
L Low 

--

Touching Touching 
Overlapping 

<1) 

>75 

ETCF 

vrCF 

TCF 

MHCF 

LCF 

DCF 

ETCS 

vrcs 

TCS 

MHCS 

LCS 

Des 

ETCG 

vrCG 

TCG 

MHCG 

LeG 

Densitie:5 

CF - aased Forest 
OF - Open Forest 
W Woodland 

Slightly 

0.0.25 

50-75 

ETOF 

vrOF 
TOF 

MHOF 

LOF 

DOF 

ETS 

vrs 

TS 

MHS 

LS 

DS 

ETG 

vrG 

TO 

MHG 

La 

OW - Open WOOdland 
IT Iso13ted Qumps of Trees 
CS - Oased Shrubland 
S Shrubland 

aearly 
Separated 

0.25-1.0 

25-50 

ETW 

vrw 
TW 

MHW 

LW 

DW 

ETOS 

vros 
TOS 

MHOS 

LOS 

DOS 

ETOG 

vrOG 

TOG 

MHOG 

LOG 

WeU Isolated 
Separated Single 

1-20 >20 

0.25-25 <1).25 

ETOW EITf 

vrow vrrr 
TOW TIT 

MHOW MHIT 

LOW lIT 

DOW Drr 

EISS EnS 

VISS VIlS 

TSS TIS 

MHSS MHI~ 

LSS US 

DSS DIS 

EISG EnG 

VISG VIlG 

TSG nG 

MHSG MHIG 

LSG UG 

OS - Open Shrub land 
SS Sparse Shrub land 
IS Isolated Shrub, 
leS - Isolated Oumps of Shrubs 
SG - Sparse grassland 
IG Isolated Grass Tussocks 

Isolated 
Qump:! 

>20 

<1).25 

EnCf 

VIler 

ner 

MHICf 

UCf 

DICf 

EnCS 

VIlCS 

ncs 

MHICS 

UCS 

DICS 

EnCG 

nCG 

VIlCG 

MHICG 

UCG 

ICG - Isolaled aumps of Grass Tussocks 

I 
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Appendix G - Flora Species List, Merlin Poject 

FamiiV""!" Genera Species Common Name Status Mine 2 i 3 I 4 6 I I i 7 I 8 • I 10 ! 11 I 12 ! 13 

~:;:~!:··········l·~~;;i;;;;~a." ... ",.······+~~~!~ci:~pi;a····· ...................... .1. ........................................... ..l§~~!!!!!!~ ...... L ... !! ............... . 
x 

. 1 I f i I rxl : 1 I ···· .. ···t·· .. ····· ...................... · .... ··t ........ T .. · ...... I .. · .... ··1·········t·· .. · ......... ;(' .. ! ........ . 
)(! x I x r· Pj nn rXT·nmr··r-·Tnmnl Farmers Friend Introduced 

lesser Joyweed )( 

·~~~~m;~~~ .... ·f~~~;~~~;· .. ··· .. ·· .... ··f~~:rJ:!Y.l.i~ .................... ·· ............ +G;;mP;;re;;aW;ed .................. I. .. ··· .............. .L .. ···~ .... .. ......... , ........ 1-....... . · ........ ,· ... · ......... ·· .. · .................................. 1 ......... l .... ~ .. J .... !: .. . 
1 1 ! 

Amaranthaeeae I PtilOlus I tusiformis )( I )( I 
Anacardiaceae I Buehanania lobovata I Green Plum )(! I x 

Smith (199(;1 
X 

....... h.~u ..... H ........ . 

x 

)( 

)( 
............... uu •••••••• 

x 
x 
x 

~:f~~~;;~.7 .... · .. ·1:!~:E=!!!!!!~ .......... ··· ·~~~~~!a······ .. ····==· .. ·· .... ······ ~~~~W!!·s ......... · .... ·········tj~~~ced ... l· .. ·~·····t .. ·~···y··; .. ·t .... x .. -j-........ ·~ .. ····~··· .... l···· .. ··I·····K·::y··!!····I .. ·······t····x···8· .. ··· .. ·:· .... ········~······ .. ····· 
Asteraceae T Pterocaulon I serrulatum x )( i x 

)( I I ! i T )( )( ! x 
~r::fl!~~S':l·~!:·········l!:'!!!~!?!!.'?P.!~!!!· .. · .... ···· .. · .~P.; .. ~~:?~!.!..~ ............................... ................................................................................ 1 ........ · .... · .... t .. ··· .............. ' ................... !I .................. .1 .................. l ................... 1.. ..................... !! ............ . 
~;~;~7e ........ Tf;;S~;,1 .... ·· ...... ··lTey~~~u~?3 .................... -.. CaltleBush ..... --.~~ •• )( -_·t·-·-- .... _.-... - -- - t-'-~rl-x: .. . 
Caesalpiniaceae !Chamaecrisla symonii I x 

·~~~!!1~l~i!~~~; .... t~~~~0rt~~~··· ........ ~~~~f~~~~~~· ............ · ........ ·· .. ·· .. ·· ·~~r~ .. !~~~ .... ············ ............................ !: ...... ...; ....... ·x .. ·l··~·· ...... ~ ..... + ....... ; ....... ~ ........ ~ ..... + .. · .... ~ .... I .... !! ........ ~.+ ... ~ .................. ; .......... .. 
Caesalpiniaceae i Senna notabilis Introduced x)( x I I 
Caesalpiniaceae I Senna venus!a x 1 x J x 

~pp..~!.~!:~?~ .......... C?!f!2.T.~ ....................... . ~!~!!!~(~.':l~.................................... .............................................. .................... . ..... !! .... ..! .... !! ............. ! .............. ~ .... L ................. 1 ................... L .. !! ............. L ............. ~ .... !......... .. ........... !! ............ . 
~p~!!!:~ __ . Cleome viscos~._.. Tiekweecl x I -1 .. ~.. _~. I ! )( I !)( x! )( 
Caryophyllaceae Polycarpaea corymbosa )( r- .. ! ! ! I x ! i x 
Caryophyllaceae i Polycarpaea mullicaulis )( )( x 
Caryophyllaceae ! Polycarpaea 
casuii~i~·aC;;a; .. ····ica~~a;;na ........ · .. ···· .. · 
Combrataeeae Terminalia 

COmbretacea~._ .. .l.Terminaiia eanescens •••• ______ -.l t--·--.. t.--)(-.. LL.J._~..l·~-.f-~ ... Lii-)( ... 1 )( I x ! )( F--l..-'.......l.....-l )( 
Combretaeeae I Terminalia carpentariae ······1 I "[ x ! ! 1 I ! x f i 
Combretaeeae !Terminalla 1 platyPhYlla x ! x 
Cornbrelaceae I Terminalia lvolucris x I )( I 
~~~;~~~~m .. ···fg~~?~~ifk: .. ······ .. ·· .... t~~~~[i-!!!············ ........................ j ............................................. + ...... ·········· .... ! ...... ·!:· .. ·+ ...... +····· .. ·,··········f· .. ······f··· .... ··j····· .. · .. I ...... · .. ·I·· .. ·· .. ·t· .... ····l·····~····!····x .. ··I·· .... ···f····~····j .. · .. · .... ·· .. ; .. · .. ······· 
Commelinaceae I Murdannia I graminea I Blue Murdannla x 1 )( I )( 

Convolvulaceae i Bonamia I pannosa )( 1 x I 1)( I I )( ! I x x I )( 

~:;:~i:~;~· .... ·I~j;o~~a .... =::::::::= i:~::::::::=:::::::::::=:=:::::=:::: §!~=.~~~~!! .. ==:::::::::::::::: .. :=::::::::. .. .... ~ ........................ t .. ·!:· ... ::::::::/:-.. !!.:: ..... ~.+ ... L ..... X'.+ .................. 1::::::::: .. ···x·J .. · ...... t ............ ·~ ........ ·· .. : 
Convolvulaceae Merrernia sp. NMS 3773 i ! ! ! ! I x 
Convolvulaceae Polymeria ambigua )( )( )()( )()( !)( ! )( )( 

.C?:!~~~~.~.:~~~ ....... l :?!!~!~~.~ ........................ !~~~~~.~ .......................................... ~!~~ .. ~.!!e!! ......................................................... !: ... .. 
Cueurbilaceae I Momordica balsamina Balsam Apple x 

Cyperaceae ! Bulbostvlis barbala I 
I Cvoeraeeae I Cvoerus I carinatus )( 



Appendix G - Flora Species List. Merlin PoJeot 

Family Genera Species Common Name Statusl Mlrutl fl 2 f314 I 5 • 1 7 8 • I 10 I 11 I 12 ! 13 I Smith 11996} 
X 

.. nn ..... ~HU.U_unn~ 

)( 

holoschoenus )( 
I Cyperaceae leyperus IneMJlosU5 x l)( x 

~~~;·· .. ·······t~b~;iYijs ..... ·mm··"·f~~iC~i~~~~?·?·~··""'···· ................... j ............................................ ·+··· .. ····· .. · ..... ·+· ... ·x .. ·+ .. ····+ ...... + .... ···+· .... +·······+·······+ .. ·····+ ..... +···=i .. ······-}··x···t···· .. · .. t····x···j .............. ; .......... .. 
Cyperaceae ! Frimbristylis I acuminata )( x I )( 

Cyperaceae I Frimbristylis I miliacea I Uncertain x 

~~::····· .. ··· .. I~~·~::~:::·· ... ·· .. · ...... ·::'!~~~·~;~:··· .... · .. · .. ·· .......... ·· ... ·I·· .......... · .. · .... · .... ·· ............ · ...... t .. · .. · ...... · ....... t ...... ~ .... ·1= ...... t=t ...... mj .......... I .. · ...... ·t· ........ t· .... · ... l ..... ····y··· ..... I .... ··· .. t .. · ...... l ..... · ... Y .. ~ .. ·t ..... ·· ...... : .. · ......... ·1 

Cyperaceae !Frimbristylis Isp. NMS 3777 x 

x 
Cyperaceae I Fuirena I eiliaris I x x 

I Cyperaceae !Seleria Isp. NMS 3779 x 

.~.~.~~!!~........... :?H!~(~~ ......................... ~p.;.t:!.'£~ .. ~!.~.9 ................................................................................................................. : .......... j ........... ! ............ 1 
Dilleniaceae Hibbertia lepidota x 
Dilleniaceae Hibbertis sp. NMS 3782 x 
Droseraceae i Drosera I indica I Indian Sundew x r x '--I ! x I x 

E uphorbiaceae i Anlidesma palVifohum x I J I x x i x 

x 
Euphorbiaceae I Euphorbia Ilannensis I Desert Spurge x x 

!·~~=:~:::·· .. =t!=~~ .... · ............. ~lZ~5 .... · ........ · ........ · .. m •• ~=:.~~~:~: ................................................... ~ ...... ~ :=;=t=~= '=:=4=;= =i ................................ · .... t ............ ~ ....................... ; ............ . 
I Eupho~iaceae Flueggea vlrosa White Currant )( x ! x x x !)( )( i x I x x 

I·g~~~~mf~~;~~· .... · ~:=:;i~~: .. ····· .......... · i:~:~r:·~·~ .. ·· .. · ............ · .. · .... ····· .. · .~~~ ........................................................ ; ......... x· ........... + .................................... "/" ............................... ~ .... ! ................. + ...................... ; ........... . 
Euphorbiaceae Pela!osligma pubescens Quinine Tree x 1)( )( L 1 1 
EuphOrbiaceae-lPe:tatostigma !quadriloculare IQulnlne BUSh )()( I )( I )( I I)()( I )( 

~~~~~~~::·:· .. · .. ·j~~~i~~m~~ ........ ······ .. t~~;·~MS·3782 .............................. ~ ............................................. ·t· .... ·· ............. t···· .. ~ .... J.R ...... · .. · ·:· .. ····t .. · .. :·l .. ~· ...... ··~ .. · .... · · .. :· ... ·t ...... ::t .. · ...... Fl .... ·· .... · ...... + ........ F ... ·~·· .. I··········I· .......... ··~ ........ · .. ·· ~ _____ . ________ .... . L __ __ __ -_+---- -. 
Euphorbiaceae ,Sauropus sp. a. )( I r ! ! )( 
Euphorbiaceae ISauropus Isp. NMS 3763 )( 
Euphorbiaceae Sauropus sp. NMS 3764 ' ·Fa·t;ac;;ae···· .. ····· .. · Abrus .... ······ ............ · .. · precaioii.:is············· ........ · .. ·· .. ·· ...... ·Crai):s:e;e .. ···· .. · .... ·· ........ · ................................. ·x .. · .. 
Fabaceae Aesehynomene indica Budda Pea )( 
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Family Genera Species Common Name Status Mlnel11231416 IT 7 8 II 10 11 I 12 13 I Smith 119961 ...... ~ .... + ....... + ...... + ... ; ... J. ......... I. ... ~ .. . 
x ~i~! .............. ·I·~~~:· .............. · .... l·~~:i~=""""""""""·"·""""ttt~~;iiiep;;d"""""""·"""·""""······"···· .... ~ .. u •••• _ ........... l ...... ~ •• '" .. .. · .. ··t· .. ·····+· .. ~· .. + .. ·~ .. + ............ ~· ...... · .. .. x 

Fabaceae I Crotalaria I navae-hollandae x x x x )( 

Fabaceae JCrotalaria Iso. NMS 3786 x 

;:·~~ ...... ··· .... ·t~~l~~"·""""·""I~~~~chYUm··""·"""·""""·"""j .. · ........ · .. · ...... · ........ · .... · .......... +·_ .... · .. · .... · .. +· .. ···:-.. ···t .. · .................................................................... . .... "uh .............. 4 ........ nu ..... "un .. . 
x 
x 

.uu" .. "" ....................... ~ ...... _ ...... .. 
)( 

Fabaceae IGlycine --·-·-·~NMS3787------I-----------------
x 

x 
Fabaceae !GOmp~Olobium jSUbulatum U] 1 X .. ..1. ....... 1= .... + ............................... , ....... .. 

x 

· .. · .... ···· .. · .. · .. ,· .. ·;···l· .. ··· .. ·t···· .... ·j· .. ··ic"··j ...... · .. t ............. ; ............ . 
Fabaceae I Jacksonia Idilatata ICladode Pea x -T )( )( x 
Fabaceae 1 Jacksonia lodontoclada x x I I x I I x I )( I x 
~!.~~;; .............. f~~~~~ihes ............... I~~~iii~l~.~.~ ................................. j.~~b.!'~!.!:~ ....................... + ............. .-... -j--..... ; .............................................. . 

x ·· .. · ........... ····!····;;· .. + ... x ... t·· ..... ·+ .... · ... +.· ...... + .. ·x ... f ......... J.. ............ !<. .......... .. 

Fabaceae I Templetonia Ihookeri lfenlplelonla x )( x I IxT---r--T----T XI x 
Fabaceae I Tephrosia IA26284 "McArthur RiVe(' ! x 

~m=: .. · .. ···· .. ···H!~~~:l;; .... ··· .... · .. · .... t~i~~ra1~7i ................................ ···l······ .... ··· .. · ........ · .. ·············· .... ·t"······ ............ . 
.... ____ ......... 1 .• ____ ._ .......... _____ ................. _ .... __ .. +-
Fabaceae I Tephrosia ftammea 

.. ·· .. ~ .... ·+ .... ·.· .. 1 .. ··· .... t .. · ...... l .. ······1 ........ i···· ... ··f·· ....... j .......... / .... q; ........ ·· .. ·~ .. · .. ····J·····~····!··· ...... t .. ··· ...... ··!! .... ········· 
• .... - ..................... 1 ...... _ ... ... I ~ __ !_. __ . 

, I x I I ! 
Fabaceae lTephrosia Iphaeosperma )( i x x 

~:.~~;~ ............ ··H;~~;~~~ ...... · ............ ·f;i~~c~oila .................... ·· .... ·· .. · .. ·+~~~~!:r.~·~~!.·~~~~~~ .......... · .. I .... ····· .. · ........ + ...... ; .............................................. . .... ·····•···· .. ····I· ....... +· ..... ·t·· .. ~· .. l··········l···· ...... 1· .. ·; .. · • ......................... ~ ••• n~.HH~ 
x 

Fabaceae lTephrosia I spechtii x )( I x 
Fabaceae j Vigna Ilanceolata )( I X x ! x )( 

~i~:·~~ .. · ........ · .. +~;~:·: .. · .. · .. · ........ · .. · .... l-~~f:~·~~ .......... · ...................... .. ······~· .. ··+ ........ ·I···· .. ···t·· .. ; .. + .. ·······I·· .. x· .. )( x · .. · .. ···t .... ··· .. j·····x .... l·· .. ~ .. ·.l. .... ······ .. !!············· 
Flagel1ariaceae i Flagellaria I indica I Water Vine x 1 )( 

Goodeniaceae ! Gooden!a I redacta x ! x )( 

·g~;~f;~m······1f~:~~~·,iia·· .. ···········f~,~~~~··~·?·~·~························· .. · .. r .......... ····· .... ···· .. ··· .. ····· .. · ...... ·I· .. ······· .. · ...... ·r .. · .. ;··· .. +····· .... ,··· .. ·····• ................... . ·········~····· .. --·r···-" .. · ····~··l· .. ·····+· .. ··· .. +· .. x···f·· ...... + ........ ·· .. ·;·· .... ·····. 
Goodeniaceae i Scaevola I revoluta x 
Haemodoraceae Haemodorum brevicaule X I X 

~~i~~~':Z1·~·7 .. ···I·~~~=~~t .. ·· .. ··· .. ·· ·~~~i~~~s ..... · ...... · .... ·· ... ·············I~!~·~~ .. · ....... ·· .. ······ ......... f .. ····· ............. t ... · .. ~· .... ·I··· .. · .. ·1 ........ ·!i ......... ·t .. · .... ·.L .. · .... i· · .. · .... ·t· .. ·~····I····· .. ··y::·~·· .... ···f ...... ···I·····~· ... I·· .. x· .. L .......... ~ ............ . .. ----.... __ .. _-- .---....... -.-..... - .. _... - ._ .... _- _ ... _ .. J_ I -~---t----+I.....;.;.-IJt----"---1 
Hemionilidaceae Platyzoma microphyllum xli 1 )(, 
Hemandiaceae ! Gyrocarpus I americanis I Shitwood x I )( 

-c!-~i~m······· .. · .. · ~~ift!'·:~······· ........ ·· rt~~i~~:················· .. ·· .. ····· ...... · ·HYpifi······ .. ······· .. · ...... · .. · .. · .. ···· ........................... ·~ .. ···t··· .......... ·x··--!-...... ··· · .. ·x··· ......... · .. · ...... 1 .... · .... · ····· .. ··t····~ .. ·· ·· .. · .... ·1·· .. ;; .... ····· .. ··t· ...... + .... · .... < .. ·········· 
lauraceae Cassytha filiformis Dodder Laurel )( 1)( 1)( x x! x )( 1)( )( I x I x I x 
Lecythldaceae Barringtonia acutangula Freshwater Mangrove I x I ! I ! 

~~~~~~.: ........ ~~~it~o:!!~ .... · ... ········· ·:~~!moiiu;;; .. ·· ... ···· ...... · ........ · ..... ·Ig;;~·~IW!~· .. ····· ... · .. · .. ···· ... ··!·· ...... ·· .. · .. ·· .. ·! ..... ·;t .... I .... !! .. ··I .... ~ ... ! .... ~ ... 1·····~····I····~····I·· .. ·· ... t ..... · ... l··· .. ·····I .... !!···l···x· .. f····x .. ·+·=J···· .. ····f·· .. ·· ...... ·x .... · ...... ·· 
·=L;:.:ilia;;;;ce=a.:.e----+IP;.;.h;:.:tg.;:;e;:.:n.:,.ia---.. - indica --- ·-t ··t t x ..... i--,· .. -t .. ·-I i- --r--t- x ! x" 

Loganiaceae I Mitrasacme I connata x x I x x 

·c~·~·~{~i~;~ ... ·····ft~r:iffi~ .. ········· .. ···· .. ··f;~i~~i:'ta····· .. ·· .... ························1 .. ·· .... ···· .. · .. · ...... · .. ······ .... ······ .. + .................... 1 ... · .. ·:-.... + .. · .... 1· ...... · .. 1 .. ········[·········t·· ...... ·j-· .. · .. ···l ... ··· .. ·l ...... + .... · .. ·j-·········,··········I····; ... f·· ....... j· .. ···········;·· ....... ··· 
Maillaceae i Abelmoschus I moschatus I Native Rosella x I j)( x 
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Family Genera Species Common Name Status Mine 2 I 3 4 ' II • 7 8 • 10 i 11 I 12 I 13 Smith (1996) 
Native Cotton 

x ~i~=·!···········"·I·~ii;f~~~·················j·~~:I;d·U$ .................................. . ······)(·· .. ·r··~··+·······+ .. ·;(··+······+···;··· .. ······· .. I I i · .... ····t·· .... ··· r .... iZ'··j .. ··it· x 
MaNaceae I Hibiscus I setulosis I x x 
Malvaceae I Hibiscus I sturtii I Rare x ! x j 

x ~~~;~ ............. f§·~~~·l!·~······ ...... · ... · ... ·i~~~ja .. ·· ..... · .. ·· ...... · ......... · .. ·· .. ··j·Fi.;iinerweed···· .. ··········· ........ I~~~~···+· .... ;( ... + ... ;( .. +mx ... +m;· ... r .... x .. r .. ;( .. r···:···r ...... · 
Malvaceae Sida macropoda )( i 
MaNaceae Sida I'hombirolia Flannel Weed Introduced x! x )(! x x! x I 

· .... ····,· ...... ···i ...... · .. t· .. ·~ .. · .................... U ...... ~ .. UH ••••••• 

)( 

x 
x j )( ! x 

~i~::!· .... ········· ·§ia.~·m ...... m .............. ·~bS1i!t~!.~~ .. · .... · .... · .. m ............ m ............. m ............................ m .............................. j ......... ··· .. ····t· ...... ·: ·==·j· ... · .... ·/ .... x .. · 
MaNaceae Sida virgala x I ! x • 

! ! I ···· .... ·, .. · .. x· .. ·r ...... · .. · .. · .... ·t· .. ······ ·· .. ·ic .... j .... x .. · 
x I I x I 

x ..... " .. " .................. . 
x 

Meliaceae i(Menia Ivernicosa IEmu Apple x )( )( 1 x x x 

·~~~~c:~~~~ ... tI~~~r-!~ .................... li:~~~;:-...................................... j.~!"!~~~ .. Y.l~ ........................... + ................... + ..... ; .... . · ........ · .. · .. · .. ··I ........ + .. ·!!·+ ...... ·+ ...... + .. ·;· .. ·· .. ;(···1 .. ···~ .. + ...... ·· .... x .. ·f .... ;( .. +···· ........ ·; .... ··· .. · .. 
Mimosaceae i Acacia I chippendalei x x X 1 X 

Mimosaceae i Acacia Idlmldiata x x I X I )( I )( 

Mimosaceae I Acacia galioides Endemic x I I i x I x I x j 

M imosaceae I Acacia I gonocarpa x x 

·~]~;;:~~;··········f~~~~· .... ·· .. · .. · .... ········ ~~~~~~~ ................................... ·C;;nd;;i.;·biiiWiiiii; .............. ··· ..................... · .... ··~ .... ·t··· .............. + ........................... ···· ...... 1 .... ; ................. ; ... ·· .. ·· .. ··1·· .. ·· .. · ····~···t· .. ·;· ................ ~ .......... .. 
Mimosaceae ! Acacia latirolla x! x !! x 
Mimosaceae I Acacia maltoclada x x 1)( 

~:~::::: ........ ·t~~:·~:: ......................... :~::~:~· ........................ · ... ··· ... I ... · ........ · .... · .... · ...................... l ............ · ...... t .... ··~ .. · .. ·t= .... ·l' ...... ·t· ... ~ .. ·I ......... ·I ......... i .. · .. ·· .. t· ... : .. ·l· ........ ·I ...... · .. i .................. r ...... r ... · .. T ........... ·: .... ·· .... · .. 
Mimosaceae ! Acacia I stipuligera )( -1 x 

·~;~m:~~·:::::::::f~~~~:~ ..... ·la·i!!iL:· .... ~J~=ipa .. ···········:·· ... · ... · .. ··· ................................................................................... ~ ... + ........ ··· .. · ... ·l· .. · ..... · ......... +-.. ~.... ··· .. · .... 1 .. ·· .. · .. · .... !! .. ·t· ...... ·· .............. ~ ........... . 
Mimosaceae lAcacia (aflin.) malloclada !! x ! 
Mimosaceae jLeucaena leucocephala Leucaena Introduced x xl! )( 
~~:~~;;.~·: .......... W~~~~::~~· .. · .. ·· .............. ~~:f;;i~f!:~ ................................ ~;~·~r~~·~·!:!~~! .. · ........ · ....................................... ~ ........ x· ............... ·je .. · ................................... "j' ................ J ... ; ............. 1 ...................... ~ ......... . 
Moraceae 'f'FiCuS' ieucotricha Rock Fig '''--'' • • .. - i x Ix' i)(! x 

Moraceae Ficus opposila Sandpaper Fig ! x ! )( x 

Myrtaceae ! Calytrix I exstipulata I Turkey Buell )( )( I I x 1)( I x x I )( -I···· .......... -. i 1" .. 
~8:·::: .. · ...... ·:=~~===~~~~:~·· ...... · ........... · .. · .. · !=~~~~:~=T. .... ....................... · .. : ...... I:~:= .. ~t+ ·:~1· ... : ........ : ....... :--- .............. : ............ ·f~· ........... : .... ! .... ~ ................. : ............ : 
Mvrtaceae I Corymbia ferruginea Rusty BIoodwoOd x I I )( ! )( x 

Myrtaceae ! Corvmbia )( 
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Famllv Genera Species Common Name Status I Mine I 1 I 2 3 I" 5 I-a ! 7 8 8 I 10 ! 11 12 13 Smith (1996) 

Myrtaceae I Eucalyptus I microtheea I CooIibah )( I )( I )( I )( 1)( )( I 

Myrtaceae I Eucalyptus I telradonta I Darwin Siringybark)( )( x 

Myrtaceae I Melaleuca I nervosa )( I )( Xl)( )( I )( 

Myrtaceae )( 
Myrtaceae I Myrtella I relusa )( I )( I 

~~~~~~~~ ....... =:::::t~~~~~~ ................... ~~~~t~~~~ ..... ==:== ........... C~;';;';i;;g~;;;;'Fe~ihe;'Fi~ .................... :=:::; ...... :::=::: .. := ~=:::= ':::-:"+'''i::' ....... ..1 ............................. ·· ...... l+.. ······· .. ····x· .. · ..... ···· 
Myrtaceae "r Xan!hostemon I paradoxus . )(' : 

[NYmphaceae ! Nymphae! violacea Water Lilly)( )( i )( 
~~~~:~~~~···········tt~a:~j;····················· ~~~;rl!~ .............................................................................................................. ; .............. ······· .. ·1 .. ········ .... !! ............ · .. ·· .... T .. · .. ··· ................... ·· .. ·~····I· ........ · ........ ++ ................ ; ........... . 
Opiliaceae !Opilia amenlacea )( i i )( ! )( 
Orchklaceae I Cymbidium canaliculatum )( ! )()( )( ! 

~:~~~~~~~;! ......... ::~~;~~i··· ......... · .. · .. · ·;~~~ii~~~······· .. · ............ · .... ········...l~~~;r~·~·~g·L ..... ··· .. · ...... f·········· .. ·· ... ···L ... · ....... I .. ·· .. ···r .. ::::·lll .. · ..... ·j---···· .. -j--.. ·· .. ··!··· ..... ·f ......... j· ........ ·I .. ·· .... ··l .. ·· .... ·f .. ··;···l.·······:+ .. ·;;· .. l ...... · ...... ;; ...... · .. · .. · 
m _ m' _ f m _ _ _ _ •• ••• + I • l 1 ~--t-. -'"";....-r---~ 
Poaceae I Aristida I holathera I Erect Kerosene Grass)( 1)( )( I )( 

Poaceae i Chyrsopogon I pallidus I Ribbon Grass )()( I I )( )( I )( 

~:~~~: .......... · .. · .. ll~~~~~~ ............... ~~~~~7··········· .. · ................. ···t~~~~~~;~ ............. · .. · .. · .... ·t .. · .. · .... · .. · .. · .. i······~······I··········t··· .... ··t' .... · .... ~·········,······ .. ·t .. ···· .. ·t· ...... · .. I· .... · .... I····~ .... r .. · ...... F ...... I ........ ·+ ........ t ............. ~ ........... .. 
.. ----... -- --- --.--.----.- - --- -_ •• _- -... !-' --i-I---~--.. 
Poaceae j Dactyloctenium radulans Button Grass )( . I j)( i )( 
Peaceae ! Digitaria I bicornis I Hairy Finger Grass !introduced J )( )( I )( I )( I )( 1)( x I )( 

Poaceae SChultzii 
Poaceae ! Elytrophorus I spicalus )( T I Ii )( 
~.~~:~.~ ................ +~~~:~.1?'?9.~.~ ............... J?~!!~~':~ .......................................... 9?~.!!.'?P. .. ~~.~~ ................... .......................... !! ...... j .......... ......... f......... i .............. 1......... .1 ......... i ......... ..... ~ .. .J. ... !! ................. !! ........... .. 
~~~~· .. · .. ······t~;~~~~*~~ ........ · ...... · .. ~~~;ll!: ............................ -.- ~~~::;~;~~6rass--............ _._- -. .; .. -~ ...... · .. ·x .. ·f .... ; .. · :)( ! : ·· .. --t .... _· --~ .. +-: .. ;---.. ~ 
Poaceae IE riachne melicae Wanderrie Grass I I I x 
Peaceae i Eriachne oblusa Northern Wanderrie Grass x ......................................................................................................................................................................................................... ···· .... ·l ........ ·+ .. · ...... f 
Poaceae ! Eriachne trisela )( 
Poaceae . Eulalia aurea Silky Browntop)( )( 
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Fam!!~~ __ ~~~~g!l1!rll L .. ~f>jIC;!II!.:=1.¢:2m!!llln NlI.I!!!_~_~~~L~~~!II~t!!!_JMlri~L~LL~L~ r~~'-T6] sirla el---«n 11 I 12 I 13 I Smith (1996) 

Poaceae j Themeda I avenacea I Native Oatgrass x I I x I x 

::~;;''''''''''''''''!Y:k:i~'''''''''''''''''''-- -~~~~i:iisi;;"""""""'''''''''''''''''''' BUsh·PaiiiC·················· .. ··· .. ··· ...................... ····it·J ······ ... = .. ~.+:::::::: .... :15····1 .. ··· .. · .. · ........ t········· .......... ' .... ;; ....... x .. ·t····~··· ··· .. x .. ·+ .. ·;; ........... -..... ~ ............ . 
Polygalaceae I Polygala longifoha )(! x ; 
Polygalaceae ! Polygala sp, NMS 3791 I j x 

·:~~~f;:~:;···· ... tg~k~,~~~~·· .. · ... ········ .. ~~11;;:~:?·'7:i-~ ................................... ·i-leiiri·Piiiiit ....... · ... · ..... · ....... ·· ............................ ; .............. ··· ....... j .... x... .. .. x· ............................... , ................... 1 ......... · .... x·+·+ ............. ...; .......... .. 
Portulacaceae I Portufacca pilosa ~~_~~~~_~~ ~ ___ ~_ ,x I _L x x 
Proteaceae I Banksia Identala ITroplcal Banksla I x x I x 

Proteaceae GreYIliea pleridifolia Siiver Leaf GreYIllea x I x x I x I x I x )( 
Proteaceae Gravillea refracta Fem Leaf GreYlliea x! x x 'x j x ! x x .P;;ieaceae--.......... Gr;;;,;ii;;.; .. ·· ...... ·· .... · .. ··· ;;.;~khi;m,i· .. -·- .... ---.. · .... · ........ · .... · .. · .......................................................................... ·x .. · ........... ~··~ ..... T .... · .. · ............................ ·· .. ·· .. ·t .... · .......... ·· .. r ........ · .. ··x· .. t ...... · ................ x· .... · .. -.. · 
r Proteaceae Hakea arborescens Hakes x 1 x x ! x i x x 
Proteaceae Persoonia falcata Milky Plum x)( x x I ! x x x x 

i:?~:~:::· ... ~i~~~::·~ ....... -.. · .... ·::~:~::~ .................... · ............... 1~:~;tra~~·· .............. ·· ........... t ........ · .... · .. · .. ·t ...... ;··=I:=~=:i= .. : .. ·t= .. : .. ·t ..... · .. ·I ... ·: ... .... ~ ... i=l· .. · ...... I·· .. ~ .. ··I· ... x .. ·t .... · .. ··j· .... ~·j==i· ......... · .. ~ ............ -
i t I ! I 

Rubiaceae I Gardenia I sp, a x 

·~~~f~:::·············f~:i~~~f:·-.. -·-.. ---········-f~~.~b~·~~··~!.~~--.... · .. ················ ...... ! ...... ······ .......... · ........................ , ..................... , ............ .. ........ ·, ...... · .. ·!··· .. · .. ·l ........ t .. · .. · .. +· ........ I ........ ··I· ........ f .... · .... j· .... x .. ··! .... · .... l .. ······t ........ ·L ............ ~ ........... . 
Rubiaceae I Nauclea lorienlalis I Leichardl PineL~_~L)( I .. 1 
Rubiaceae lOtdenlandia galioides x ! I I x I )( I 

I;·~~::::·············I!~:::·····-·--······ ·~~;ma··:··············· .... · .. ·· .. ··· .......................... =:: .......................................... : ................ ===t········: =~ ..... ~ .... ········1·· .. ···· ......... '1' ... : .... ····~ .. ·t= +1····:···· ·············~·········-·-:I 
Rubiaceae ISpermacoce lap, NMS 3793 x 

~~~=;~·············t~;~~· .. · .. ······· .. ·f~~;Z-;§··~·?·~·i .............................. j ............................................. + .... ·· ...... ······ .. l ...... ·x· .. +·· .... ·+ ...... ···j· .. · .. ···-!-······ .. t· .... · .. ·j .. ···· .. ··I·· .. x .... I ........ ·t· .. ·x···j···· .. ····! .. · .... ·+ .. ······f-.. ······j· .... · .. · .. · .. ; .......... ·· 
Rutaceae Boronia lanceolata x I )( x x x 
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Famllv I Genera Species Common Name Status Mine 2 i 3 " 5 I 7 8 • 10 11 12 13 Smith 11996} 

§:i1;i:~:;e"""""'I'~~~;~us""""""'''''' ':~Ui~~~s~""""'''''''''''''''''''''''''''' Src;ad·LeaWirCheny .................................. ·• .. ~·· .... I .... · ...... ··· .... t .... · .. ·· ............................ + .. ~ ................. ~ ..... ····· .. f······ .. J··x·..!. .. ·!: .. · 
Santalaceae ! Santalum lanceolatum SandalINOOd I x x x I I 

x 
x 

Sapindaceae I Atalaya I hemiglauca I Whitewood x I x x I x I x ! 

I Oodonaea 
Sapindaceae 10000naea I ph'f$OCarpa I x x I l( I 

!~:~~::~~~ ... !.~~~::: .................. :~:~~~ ............... · .. ·· ....................... · .. · .. · ... · ................ · ............. t .................... t···· .. :· .... y ...... ··t .... ~···t· ........ j ..... x ... I=~· .... · .. ·t ... · .... ·j ...... · .. y .. :····[····: .. ·t· ........ I .......... I ........ t·· .......... : ..... ··· ... . 
Scrophulanaceae ! Buchnera Ilinearls x x I x x 

brOY./flii 
j Cheilanthes I seiberi x I l( I I x x I x 

Sinopteridaceae iCheilanthes sp. NMS 3795 i T I! x 
s~i~~~;;~;········· .. ·ls~I~·~·~·~··· .......... ········ ·d;.;;;;~;;;· .... ·· .... ··· .. · .. ·· .. ········· ... ·· .. · .............................................. .................... .. .... ~ ........................ ·t .... · .............. 1.......... ......... .. ..................... ~.... I x I ............. ~ ............ . 

·~~!~~~:;······· .. ··t~~i~~G~ .... ··· ........ ··· .. · ~~;·~·MS·3796 ............ · .. · ...... ······ ................................................................................................. · .. · .. I····J: .......... ···t···· .. ··· ...................................... .......... ! .... J: .... •••• .. ···t···· .... · .. · ...... · .. ··x .... ···· .... · 
Stackhousiaceae ! Stackhousia intermedia x x x 
Sierculiaceae I Brachychilon collinus Sandstone Kurrajong i I x x x I i 
Sierculiaceae I Brachychilon diversifolius Northem Kurrajong x! x I x. x! x i x .......................................................................................................................................................................................................................... ., ....................................... t ...................................... ., ................... 1 ..................................... . 
Sterculiaceae .... ~~xchilon paradoxus .__ _ __ --i-L I x x I L---+---;..! __ +-____ ._ 
Sterculiaceae i Helicteres isora x I xl x ! 
Sterculiaceae i M elhania I oblongifolla I x I x 

.~!Y!!~~~~!:~~ ........... l~!x!!~!H:7! ..................... ~p.:.~ ............................................. .T.r!9.~.~!.f.'.!~D.L ........................ ................................... i ............................. + .......... + ........... ~ ........... + ........ ~ 
Taccaceae ! Tacca leontopetaloides Polynesian Arra.vroot I x x 
Thymeliaceae i Thecanthes sanguinea I x 
Tiliaceae i Corchorus sidoides I x I x 1 x] x i x 

~i:~:~~!:··· .. ··· .. ·······i·~~·:;¥etia··················· ·;~;;;l~~i~ ...................................... ~.~.~!!~ ............................. ................... .l ...... ~ ..... + ......... · .... · .. ·t .... ~· ...... ·~ .. ··Il .... !! ........ !! ... l ................... , .... !! ............. f .......... · .... ~ .... I· .. ·J: .. · ............. ~ ............ . 
uimaceae-· .... ········!rrema ...... ··--_ .. ···· .. I!om;ntosa .... · .... · ................ _- Poison Peach --·f .. -x--, f---r ....... · .................. ·_·t-_· i---;- -x-t-.............. j----x 
Verbenaceae ! Clerodendrum I Horibundum I LOlly Bush x I x x I I x I x x 

·~~;:~:~:~~ .. · .. ····t~;i:~·~~· .. · .... ··· .. ·· ........ ~fib;~i:!~ ...... · .............. · .............. · ·Bia~k·P·I~;;;· ........ · .... ·· .. · ...................................... ; ... + .............. ·· .. 1·· ............ ~.+........ i ........ + ............ ~ .... ! .... ~ ........... + ...................... x .......... .. 
Violocaeae I Hybanthus enneaspermus Spade Flower x i xi!! x ! x 
Vitaceae j Ampelocissus acetosa Wild Grape ! x x x! x I 

-..... XI! x ! x I ! ! i x 
_~ ... _.__ .......... _... . .............. · .... ·x·· .... I .......... · ........ r .... ;.;· .. · · ........ T .. ·x.... ! .......... i'......... I .... ·~· .. T .. ·x .......... ·· .. · .. x· .. .. 

XYridaceae--...... ·!Xyris .... __ • .. • ...... • ... ·fc;;mp,anata .... ·_ .. • __ • .. • ...... -1HiiPi;;& ........ ·_·_ ..... ·_ .. t-·.. x -"T"-' .... -r .... · .. · ......... ,.........! ., j "·x·'t x x 

Zygophyllaceae j Tribulopis loentandra x I l( 1)( I x x 





n •• 'ENL .. , H 
TERRESTRIAL FAUNA OF THE MAIN MINE AREA 

SC .. Sandstone Scarp; CfW .. COl}'mbia farruolnaa Woodland; AliT .. Acacia lIammoncJiI Thicket; Eucalyptus miniata Woodland 
OW .. Open Woodland 
Gen .. General site records, recorded whUe travelling between siles; AS .. /<jr Strip; Mar = Escarp and creeks on site margins; Cam" Merlin Camp Area 
M 1 '" late Dry Season Survey Mine Area Sample Site. 
X .. Present at she; Sl .. Spol lighl: PF .. PiUaU Trap; ET .. Elliot Trap; SK .. Skelelal Remains/Skin; HS .. Hair Sample from Scat; TR .. Tracks 
UD .. Ukra sonic Delection (ANABAT II Bal Detector); MN .. Mist Nel; HC .. Hand Cilplure. 
, .. species recorded by Smith (1996) but not recorded during iale dlY season surveys 

LATE WET SEASON (Smith 1096) 
Common Name Scientific Name sc CFW AliT EMW ow GIn AS Mar Camp 

AMPHIBIANS 
Family Myobatrachldae 
Ornate Burrowing Frog LimllodYllastes Ol1lalllS 2 
Froglet Ctinia deseltieola 
Frog Upeloleia illlllldala 1 1 1 
Frog UpelOleia 1i/llOmoda 
Family HylidBe 
Tree Frog" Cyeloralla allsllalis 1 
Green Tree Frog" Liloda eaert/lea 6 
SaxicoUne Tree Frog Ulolla eoplalldi 
Tree Frog Ulotia meitialla 
Brown Tree Frog Liloria ,olhil 3 
Tree Frog Lilol1a tOllliell 1 
Tree Frog Lilolia woljllillmellsis 4 
Family Bufonidae 
Cane Toad 811to malimls 1 t 1 1 1 X 

TOT AL AMPHIBIANS = 12 species 3 2 2 2 4 0 0 1 2 

REPTILES 
Family Gekkonidae 
Clawless Gecko Crelladaelyills ocel/allls 
Spiny-tailed Gecko Diplodaelyills cilia lis 
Northern Dlella GehYla allslralis 1 
Marbled Velvet Gecko Oedula manno/ala 
Zig Zag Gecko Oedura Ihombiter 
Beaked Gecko' RIJynehoedllra ornala 1 
Family Pygopodidae 
Burton's Legless Lizard" Lialls bUitollis 1 
Family Agamidae 
Ring-tailed Dragon Clellophorus eaudieinellls 5 
Draqon Dipolipho/a bennelii 

LATE DRY SEASON 

Ml M2 M3 M·I M~ Cam 

X 
x 

X X 

x 

x 
x 

X 

X 

X 

X x 

2 8 0 0 0 2 

PF 

PF 

X 
SL x 

PF(4) PF(3) 

X x 
PF 



APPENDIX ,~ 
TERRESTRIAL FAUNA OF THE MAIN MINE AREA 

SC '" Sandstone Scarp; CFW = Corymbla farruginaa Woodland; NIT '" Acacia hammondii Thicket; Eucalyplus mlniala Woodland 
OW .. Open Woodland 
Geo'" General sile records, recorded while Iravelling between sites; AS '" Air Strip; Mar" Escarp and creeks on sile margins; Cam .. Merlin Camp Area 
M I ., late Dry Season Survey Mine Aiea Sample Sh. 
X"'Presenl at site; Sl .. Spot light; PF .. PitfaU Trap; ET .. EDlot Trap; SK .. Skeletal Remains/Skin: HS .. Hair Sample from Scat; TR .. Tracks 
UD .. Ultra sonic Detection (ANABAT \I Bat Detector); MN .. Mist Nel; HC .. Hand Capture . 
• :: species recorded by Smith (1996) but 001 recorded during late dry season surveys 

LATE WET SEASON (Smith 1996) 
Common Name Scientific Name so CFW AHT EMW ow Gen AS Mar Camp 

Two-Uned Dragon Dipo'ip/Jola C.F. bilillea/a 1 
Dragon Dipoltpll0la maglla 1 
Gilberfs Dragon Lophogna/hus gl/belli 
Family Varanldae 
Ridge-Iailed Monitor Val'anus stool 
Freckled Monilor Valanus /I/SUS 
Family Sclncidae 
Skink CalJia amal( 
Sklnk Callia'munds 
Skink CIYP/obleplJarus plaglocephalus 
Skink C/ellolus il10maltls 1 
Sklnk Clellolus palllhelillllS 
Skink Clenolus pulchellus 1 
Skink Clello/us strialiceps 1 
Skink Leds'a olienlslis 
Fire-tailed Skink· More/hia llI/ieat/da 1 
Skink Proablephsl'lls lelll/is 1 
Family Typhlopidae 
BUnd Snake" Ramp/lolyphlops 11ll(Jlliroslis 1 
Family Boidae 
Children's Python Liasis childreni 
Otive Python Liasis olivacells 
Black·headed Python Aspidi/es melallOCeplJs/lis 
Family Elapidae 
Gwardar PSBlidollsja nue/la/is 1 

TOT AL REPTILES = 29 species 7 4 0 1 1 0 0 0 0 

BIRDS 
Family Casuarildae 
Emu· Dromaius novaehollandiae X 
Family Phaslanidae 
unidentified Quail 
Family Ardeldae 

- - ----

LATE DRY SEASON 
M1 M2 MJ Mot M5 Cim 

x x 
PF(2) X 

X 

ET 
ET 

X X 
X X X 
X X 

X 
X 

X PF(3) 

X 

PF PF 

X X 
X 

SL SL 

X 

10 9 5 4 6 3 

X 



APPENDIX H 
TERRESTRIAL FAUNA OF THE MAIN MINE AREA 

SC .. Sandstone Scarp; CFW .. Corymbia feffUlJinea Woodland; AHT .. Acacia hammondil Thicket; Eucalyptus minlata Woodland 
OW .. Open Woodland . 
Gen '" General site records, recorded while tral/elling between sites; AS '" Air Strip; Mar .. Escarp and creeks on site margins; Cam'" Merlin Camp Area 
M 1 .. lale Dry Season Survey Mine Area Sample Site. 

X=Present al site; SL .. Spol light; PF" PilfaH Trap; ET'" Elliol Trap; SK '" Skelelal Remalns/Skhl; HS .. Hair Sample from Seal; TR '" Tracks 
UO " Ukra sonic Detection (At'IABAT II Bal Deleclor); MN .. Mist Nel; He .. Hand Capture . 
• = species recorded by Smith (1996) but nol recorded during late dry season surveys 

LATE WET SEASON (Smith 1096) 
Common Name Scientific Name sc CFW AHT EMW ow Gall AS Mar Camp 

While-necked Heron Aldea paCifICa 
Family Acclpitrldae 
Black-breasted BLIzzard Hamlrostra lIle/allostemoll X 
Black Kite Milvus migralls x 
Brown Goshawk Accipiler faselallIs 
Wedge-Iailed Eagle Aquila audal( 
Family Falconidae 
AlIslratian Hobby· Falco IOlJgipellllis X 
Nankeen Kestrel· Falco cellcluoides x 
Family Otidae 
Australian Bus lard Aldeolis allsllalis X x 
Family Burhinidae 
Bush Slone-curlew Blllilinus glallalius 
Family Charadriidae 
Masked Lapwing Vallelilis miles x 
Family Columbldae 
Common Bronzewing Phaps chaleoplel8 x 
Crested Pigeon Ocllyphaps loplloles X 
Spinirex Pigeon Geophaps plmnifel8 . x 
Diamond DOVe Geopelia cuneala X x 
Peacerul Dove Geopelia slliala x 
Family Cacatuidae 
Red-tailed Black-Cockatoo Calyplorll}'"elllls ballksii 
Sulphur-crested Cockatoo· Caeallia oalelila x 
Cockatiel' Nympiliclis Iiol/alldiclis x 
Family Paltlacldae 
Vaned Lorikeet· Psillell/eles versicolor x X x 
NorUlern RoseUa· Plalyeems vellus/lls x 
Budgerigar· Melopsiltacus undilla/lis 
Family Cuculidae 
Black-eared Cuckoo Cluysoeoeeyx osculalls 
Channel-billed Cuckoo Scythmps Ilovaehollandiae 
Family Centrollodldae 
Pheasant Coueal· Cen/mous o/Jasiallimls X 

LATE DRY SEASON 
M1 M2 Ml Mt M5 Cam 

X 
x x X 

x 

x x 

x X x 

X 

X x 
x 

x x x x x 

x x x 

x 

x 
x 



AI-'PENUIX.H 
TERRESTRIAL FAUNA OF THE MAIN MINE AREA 

SC '" Sandstone Scarp; CFW '" CorymbJa fB{(uginaa Woodland; AHT .. Acacia Ilammondii Thicket; Eucalyptus milliata Woodland 
OW .. Open Woodland 
Gen .. General site records, recorded whUe traveRing between sites; AS .. Air Strip; Mar .. Escarp and creeks on ·slle margins; Cam" Merlin Camp Area 
M t '" Lale Dry Sel50n Survey Mine Area Sample Site. 

X"Presenl al sile; SL '" Spot Light: PF .. PitfaU Trap; ET • Elliot Trap; SK .. Skeletal Remains/Skin; HS .. Hair Sample from Scat; TR .. Tracks 
UD .. Ultra sonic Detection (ANABAT II Bal Detector); MN .. Mist Net; IiC .. Hand Capture. 
, .. species recorded by SmUh (1996) but not recorded during late dry season surveys 

LATE WET SEASON (Smith 1996) 
Common Name Scientific Name sc CFW AItT EMW ow Oen AS 

Family Slrlgldae 
SouUlern Boobook OM Nil/ox I/ovaesee/alldiae 
Family Ty10nidae 
Barn OM Tylo alba 
Family Podargidae 
Tawny Frogmoulh' Podarglls slligoides X 
Family Caprimulgidae 
Spoiled Nighljar' Elllos/opodtis arOlis X 
Family Aegolhelidae 
Auslralian Owlet-night jar , Aego/he/es clis/a/lls X 
Falolly Halcyonldae 
Red-backed KIngfisher TodirampllUs pynllopygia X X X X 
Family Meropldae 
Rainbow Bee-ealer MeIDl's omaltls 
Family Coraclldae 
Dollarbird £lIIySlolllUS oliell/alls 
Family Cllmacleridae 
Btack-tailed Treecreeper Climactells me/allIli a X X 
Family Maluridaa 
Variegated Fairy-wren Malurus lambelli X , 
Red-backed Fairy-wren Mail/filS me/allocep/laills X 
Family Pardalolldae 
Striated Pardalole Pardolollls silia/lis 
Wee bill SmiclDmls breviros/lis X 
While-throated Gerygone Gelygolle olivacea 
Family Meliphagldaa 
Spiny-cheeked Honeyea ter Acailihagenys IlIfofJll/alls X 
Sillier-crowned Friarblrd Philemoll argeilliceps X X X X X 
litHe Friarblrd Philemon Ci/IBogl//alis X X X 
Blue-faced Honeyeater £nlomyzon cyanolis X 
Yellow-throated Miner Mallo/ilia navigu/a x 
Singing Honeyeater LJchellos/omlls vlrescens X X X 
White-gaped Honeyeater Lichenos/omus unlcolor 
Grey-fronted Honeyealer Llchenoslomus pllll)lllilis X X X 

Mar Camp 

X 

X 

LATE DRY SEASON 
M1 M2 M3 M4 M5 Clm 

SL SL SL 

SL 

X X 

X 
X X X X 

X 

X X X 

X X 
X 

X 
X X 

X 

X X X X X 
X 
X 

x 

11 

X X X X 
X X X 



APPI:NDIX ti 
TERRESTRIAL FAUNA OF THE MAIN MINE AREA 

SC '" Sandstone Scarp; CFW = Corymbia ferruginea Woodland; AHT .. Acacia llammondil ndcket; Eucalyptus mlniata Woodland 
OW .. Open Woodland 
Gen .. General liiite records, recorded while IravelUng between sites; AS .. Air Strip; Mar .. Escarp and creeks on site margins; Cam .. Merlin Camp Area 
M t .. late Dry Season Survey Mine Area Sample Site. 

X=Pre5ent al 5ile; Sl .. SpOI light; PF .. PitfaH Trap; ET II Elliot Trap; SK .. Skeletal Remains/Skin; HS .. Hair Sample from Scat; TR 0: Tracks 
UD .. Ultra liionlc Detection (ANABAT II Bat Detector); MN • Mist Net; He .. Itand Coplure . 
• '" species recorded by Smith (1996) but nol recorded during late dry season surveys 

LATE WET SEASON (Smith 1096) 
Common Name Sclenlifle Name se CFW AHT EMW ow Gtn AS Mar Camp 

Yellow-tinted Honeyeater Llchenoslomlls flavesceJls X 
White-Uvoated Honeyeater Melililreptlls aibogliialls X 
Brown Honeyealer Llchmel'8 Indlstillcta X X X X 
Bar-breasted Honeyeater Ramsayomls fascia/liS x 
Rufous-Uvoated Honeyeater Conopophila IUfogll/aris 
Banded Honeyeater Ce/tllionyx pec/mslis 
Family Pelrolcidae 
Jacky Winler Microeca fascillalls X X 
Hooded Robin Me/allodryas cllclllla/a 
Family Pomatostolllidae 
Grey-crowned Babbler Pomatostomas tempo/slis X X 
Family Neoslttldae 
Varied Sinela Daphoenosll/a chlysople/a X X X X 
Family Pachycephalldae 
Cresled Bellblrd Oreo/eia gill/ilia lis X 
Rufous Whlsller Paclweeplla/a III/iven/lis X X 
Family Dlc.widae 
Leaden Flycatcher" Myiagla IIIbecllla x 
AlI&lfalian Magpie-lark Graililla cyallolellca 
WlllieWaglaii RllipidUia leucoplllYs X X 
Family Campephagidae 
Black·faced Cuckoo-shrike Co/selna 1I0vaehoilandiae X X 
While-bellied Cuckoo-sluike Coraeilla lellllll'osl//s x 
White-winged Triller· La/age slIelllii X X 
Family Artamidae 
Black-faced Woodswallow Allamus eillerells X X 
Little Woodswallow Allamlls lIlinor X 
Pled Bulcherblrd C/ae/icus lIiglOguia/is 
Australian Magpie Gyml/o/hilla lib/cell X X 
Famil~ Corvldae 
T orresian Crow CO/VIIS 011'11 X 
Famll~ Passerldae 
Double·barred Finch . Taelliopygia bic/lf3ll0vii X 
Long-lalled Finch poeehUa Beulicauda X 

LATE DRY SEASON 
M1 1.12 Ml M-' M~ Cam 

x 

x x 

X X x 
X 

X 

X 

X X 

x x 
X 

X X 
X x x 

x X X X 
X X X 
x X 

X 

X X 

X 

X X X 



APPt:NDIX t1 
TERRESTRIAL FAUNA OF THE MAIN MINE AREA 

SC '" Sandstone Scarp; CFW '" Corymbia feffuglnea Woodland; AliT .. Acacia Ilammondil ThIcket; Eucalyptus mlnlata Woodland 
OW .. Open Woodland 
Gen .. General site records, recorded while travelling between sites; AS '" Air Strip; Mar .. Escarp and creeks on site margins; Cam'" Merlin Camp Area 
Ml -late Dry Season Survey Mine Arel Sample Site. 
X"Prll$enl at site; SL .. Spot light; PF .. PitfaU Trap; ET" Elliot Trap; SK .. Skeletal Remains/Skin; HS .. Hair Sample from Scat; TR .. Tracks 
UD '" Ultra sonic Deteclion (ANA BAT II Bat Detector); MN .. Mist Net; HC "Hand Capture. 
, '" species recorded by Smith (1996) but nol recorded during lale dry season surveys 

LATE WET SEASON (Smith 1096) 
Common Name Scientific Name sc CFW AliT EMW ow Gan AS MAr Camp 

Crimson Finch' Neoehmia p/laeloll X 
Famllv Dlcaeldae 
Mistleloeblrd' Dieael/In hil'llndillaCellln x 
Familv Sv1vlldae 
Rulous Songlark' Cillelolamplllls ma/llewsl X X X 

TOTAL BIRDS '" 75 species 13 10 18 10 12 4 5 14 5 

MAMMALS 
Famllv Dasvurldae 
Nonhern Dibbler Paraflleellltws bilaml 
Familv MacropodJdae 
Euro Maempus IObllsllls 
Agile Wallaby Macropus agilis 
Family Emballonurldae 
Common SheaUltail-bal Tap/Jozolis geoiglalllls 
Family MolossldiH} 
NorUlern Freelail-bat CiJaelepllofl jooellsis 
Baccari's Freelail-bal MOlJnoplems beccalii 
Famllv Vespertlllonidae 
Gould's WalUed Bal Cl1alin%bus gould;; 
Hoary WatUed Bal Cllal/ll%ollS nlgloglisells 
lillie Broad-nosed Bal Scolorepells Oleyii 
Finlayson's Cave Bat Vespadelus finlaysonJ 
Famllv Murldae 
Delicate MOllse Pselldomys delicalli/us 
Common Rock-rat Zyzomys alflU/lis 
FamllV Canidae 
Dingo Canis II/pus dillgo 
Family Felidae 
Feral Cat Fells calus 
Famllv Equldae 
Donkey Eqllus aslmls 
Famllv Bovldae 

LATE DRY SEASON 

M1 M2 "'3 M.t MS Cam 

20 11 15 25 11 16 
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APPENDIX H 
TERRESTRIAL FAUNA OF THE MAIN MINE AREA 

SC '" Sandstone Scarp; CFW .. Corymbia fBffuginBII Woodland; AHT .. Acacia lIammondii TIlicket; Eucalyptus mlnlata Woodland 
OW .. Open Woodland 
Gen .. General site records, recorded while IraveUing between sites; AS .. Air Strip; Mar .. Escarp and creeks on site margim.; Cam'" Merlin Camp Area 
M 1 .. late Dry Season Survey Mine Area Sample Sile. 

X=Presenl al site; Sl = Spot light; PF 0= PitfaU Trap; ET • EUlot Trap; SK .. Skelelal Remains/Skin; HS • Hair Sample from Scat; TR .. Tracks 
UD '" Ultra sonic Detection (ANA BAT II Bat Detector); MN .. Mist Net; HC .. Hand Capture . 
• = species recorded by Smith (1996) but not recorded during late dry season surveys 

LATE WET SEASON (Smith 1996) 
Common Name Scientific Name so CFW AHT EMW ow OaR AS Mar Camp 

Cal1le Bos laUfllsAndiclIs 

TOT AL MAMMALS ;; 16 species 0 0 0 0 0 0 0 0 0 

--

'r 
1 

LATE DRY SEASON 
tA1 M2 MJ M4 MS Cam 

X X 

4 7 1 2 4 4 





APPENDIX I 
TERRESTRIAL FAUNA OF THE ROUTE CORRIDOR 

X=Present at site; SL = Spot Light; SK = Skelelal Remains/Skin; HS = Hair Sample from Sea' 

UD = Ultra sonic Detection (ANABA T II Bat Detector); MN = Mist Net 

LATE DRY SEASON SURVEY ROUTE CORRIDOR SITES IRS) 

Common Name Scientific Name -RS "Hi -ris RS RS RS -AS -iiI Iii 'tts lis RS RS RS RS RS 

1 2 3 4 6 • 7 • II 10 11 12 13 14 16 11 

- 1- - - - - -' - - - - - -
AMPHIBIANS - - - -- - - - .- - .. -- - - - -
Family Myobatrachldaa - c--- - - - - .- -- - - - -- - -- -
Froglel Crinia deseltico/a X 

i-i-I-i-I-
family tlylidae 

Ioreen Tree Frog 
i- - - - - i- - -' 1--' i- - - - -- - --

litoria caeru/aa X X X 
i- - - I-- - 1--- -

Brown Tree Frog Litoria rothil 
i-

X i-
X -. - - - .- -- - - .- --

BUlrowing Frog Cye/orana australis - I- I-
Family Buronldae 

I-- -
Cane Toad Bufo marinus PF - 1--

- - - .- - - 1 - - -- - - -
~OTAL AMPHIBIANS :0 5 species 2 1 0 0 ~ 1 0 0 0 0 0 0 1 1 0 -- - -- - 1--

.. _- -- - _. - - -- --I- -- - - -
REPTILES 

- - - - - -
Family Crocodylldae 

I-- -- - - - - 1-- - - -
Freshwater Crocodile Crocodylus johns/ani X - - - - - - - _. - - - -- - - -

Family Gekkonldaa 
. - - - - .-f-- - I-

_ . -. - - - - - -
Northern Dlella Gahyra aus/ralis X X X X 

1- - - - I-- - --
Gecko Gahyra borroloola X - - - - - - - - L-- - -

Zig Zag Gecko Osdura rhombifsr X 
1-- - - - -

Family Pygopodidae - -
Burton's Legless Lizard Lia/is burion/s X 

i-

Family Agamldaa 
- - - i-

Frilled Uzard Chlamydosaurus kingii 
i- - 1- - I-- - - -

Ring-tailed Dragon C/anophorus caudicinc/ulS 
i-

X X X 
i-1-

Two-lined Dragon Diporiphor8 bitineeta X X 

Rsl RS RS RS RS Rsl RS RS RS RS. RS 
17 18 HI 20 21 22 23 24 25 26 27 

i 

- - - .- - 1-- - - - - -
- - -- --.-.- - - --- - -

- - - - -- - -- - - - -

i-i-i-- 1---

--- --I- 1--i-- i---- -- ....... _._. -.- -- -

i-i- - - '--

1---- - 1--1-1---- --1- - -- -
X 

I- I-i-I- -,- f--

I-I-i-i-- --I- - - f---

X 
- I---!-

1- -"-- I---
0 0 0 0 0 0 0 0 1 0 1 

- .- - -

1- - - - ---i 

- f-- -- - - - -

1- - - - - I-- -
X 

I-- 1--- - -

- - - - - -
- -i 

- - - - - .--
- - - - - - - -. - - -
.- - - --;-- - - -

i-i- - - - I-- - - f---

i-i-i- - - - - - - - '--
X 

I-I-i-i- - -- - - - I-

I-I- I- - i- - I-- - -

Page 1 



APPENDIX ;% 
TERRESTRIAL FAUNA OF THE ROUTE CORRIDOR 

X=Present at sile; Sl = Spot light; SK = Skeletal Remains/Skin: HS,= Hair Sample from Scat. 
UD = Ultra sonic Deteclion (ANA BAT II Bat Detector); MN = Mist Net 

Common Name 
~,\T~!'R."-S~,\S_<:>~ ~,!"-Y~V:!!O,!!E ~C:>Fl'!'~C:>l~'!E-SJ"-SI __ -- _ -- ----~- --- ---- -- - --_1__ --

Scientific Name RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS 
1 2 3 .. 6 • 7 8 a 10 11 12 13 14 15 18 11 18 111 20 21 22 21 24 26 26 27 

Gilbert's Dragon Lophognathus gilberli _E_ X -
X 

I-I-
X x~ X - ..... - - _. _. -- - - - -

Family Sclncldae .. - "--' .- -.. _ .. -- -. --_. ---' -- 1-·_· --- - _. -- ._- _ . . - -~~- 1- --- --. -- - .- - -_. -
Skink Cariia amax X -- --. - -- -- . __ . 

1---· ---I- -- - -- - - .-.- - -- - - - - 1- ._-
Skink Cartia munda X 
Skink Cryptoblephafus 

.. - - ,- - .-1-- -- -_. - .-1- -- --1--1- - - 1--- i- --- -- I .- 1·- -
X X X 

plagiocepl,alus 

Skink Cryptob/ephafus megastictlls 
--1-:-:-- - -- -- - _ .. - _. 1-- 1- - --1--- _ . . _. -- - i-- _. 

~------- - .-1-- -- -
X 

1- - ---' - .- - - 1- - - .-I-~ - --- .~.- j-- - - - ,-
Sklnk C/enolus inomailis X 2- .~ - - - 1- - --I-I-I- -- - -- -- - - -- - - f- t----- f-
Sklnk C/enotus pulchellus ~ X X ~ ---- -- .- - - -- --- - - 1-- - ._- - .- - -_.- .- - - -,-I- -
Fl/e·tailed Sklnk MOfethia fuficauda X - _ •. -- - - 1-- ._-

--~-- --1-- .- -_ .. -- ---- ---I-.- -_. -- 1-- -- -- - 1---'- -
Family Boldae 

1- -.- _. . ,.~ - ......... . _-". "-. -.... ... , .. ' -- ., ... . ---,- -- -- -- - ---- -- -. _._. ., --, - -~ .-- _._- ---
Children'" Python Liasis childfeni X --. ----_. . _-- ._- --- ----- _ .. -... ". -_. _ .... . _--" _." .. .. _, .- .. i· . _ .. . _- - --_ .. .' -_., ,-_. -- --- -- -
Olille Python Liasis of iva celis SK ...... . .. , . .. . .. ~ .... .. _., '--- .- - . ~ ~ . . .. --- ., .... ." , ..- -~ - - 1-- --- - .. --, ._--- --_. -- ----- ...... --- .-. 
Family Elapidae 

1--'"- ,_ ... - - .- -- --' .. -- -- .--. '-'.-' - - 1---· -'-' ._--- ---1-- .- - -- ._- -- -- -. 1- -
Kino Brown Snake PS8udach;s australis X 

1-- i-- ._. - _. - --- -- --- -- .- - - - - - -- - r--- i--I-

I --~. - - - '-- - -- -- - 1- -_.- --- -_. -- - 1-- - - 1- - --- - - 1-- - -
TOT Al REPTILES .. 19 species 3 3 3 3 I 2 1 2 I-~ 0 0 1 1 I-~- 0 2 0 I.J!.. 0 1 0 1 2 1 

I-=- 1-'- .-'-

-. 
BIRDS - 1- - - - - - -- - - -- - - ~ .. ~ - .- -
Family Phasianldae -- - - - - -- - - - - .-
BrownOuail Colum/x ypsilophora y- X - - - - 1- - - -- -- - - ,- .... - - - 1-

Family Anhlngldaa 
- - --- -- - - L •• _.~ .. ~. - -- - .- - - -

Darter Anhinga me/anogastef X - I-f-- - f--I-I- -
Family Ardeldaa 

I-I- f----- t----- - - - - -- I·-
LitHe Egret Egfelta garzalta X 1··-- - - 1-1-- --- _. - I-I- -- - - --0-f- I---
Nankeen Night Heron Nyclicorax ca/edonicus X 

Paga 2 



APPENDIX t 
TERRESTRIAL FAUNA OF THE ROUTE CORRIDOR 

X=Present at slle; SL = Spot Light; SK = Skeletal Remains/Skin; HS = Hair Sample from Scat 

UD = Ultra sonic Detection (ANABA T II Bat Deteclor): MN = Mist Net 

Common Name SclenUnc Name 
!:ATE QRY _S~SC?!!~~y~Y ROUTE CORRIDOR SI!~J@ 
RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS 
1 2 3 .. I 8 7 • II 10 11 12 13 14 15 HI 

Family Acclpitrldae - -- -
Black Kite Milvus migrans X X --- - i- - - --- - - .- - - -
Blown Goshawk Accipiter fascia/lis X - - -- - .. - - ---- - - - ,- - -- -
Family Falconldae - - - f- - - ._- - - -- - - - - -
Brown Falcon Falco berigora - --- - -- -- _. --- -. "---' I-I- - .--~ -- -- --
Family Omldae --', ~.,,-. --.... . _-" -_ . . _- _.- ._-, --.. - --- --_. --- -" --- --- -_. 
Brolga Grus rubicunda X - - - - - - -I-I-

F amUy Olldae - - 1- -
lAustralian Buslard 

---- - - - - - - - - -- --
Ardeolis australis X - - --'- - - - - - - ,-I- - i-I-

Family Charadrildae I- I--- - - - 1- - - -.- -- - --
Masked Lapwing Vane/lus miles X -1---- -- -- - -. '-- i--1--1- --1-- -- -
Family Columbldae 

--~--. 1--
Common Bronzewlng Phaps chalcoplera X X X 

~--. --- --- _._-
~--.. .-. . -.. ~ ._ .. --. 1-- -- ".~. - ----~ 

Spinlle¥ Ploeon Geophaps plumifera X X X X X --.. ..... ~~,- -- '- "- -- .-... .. ~-.~ -- --- - ---
Peacelul Dove Geopelia striata X X .. ~- X 

--- -- --- - -- --- ....... - ---- -- --. -- --
Bar·shouldered Dove Geope/ia humeralis X X X - .-~- ---- -- -- .--~ ~-.. -.--~ -~--" -- -.. - -- I-
Family Cacatuldae .. - --- -- - - - - ~- ..... -.- -~- ....... - ...---~. --- -- - 1-
Red-tailed Black·Cockatoo Calyplorhynchus banksii X --- - - -- - ._- -- -- -- ----I-
Galah Cacatua roseicapilla - - - - !-- - - -- - - -- -- - _. - -
Sulphur'crested Cockatoo Cacatua ga/erita X - - - - - - - - -- ~ - -
Family Pslt1acldae - - - - .-~ -
~arled LOlikeet Psi(feute/es versicolor - - - - - - - --
Red-winged Parrot Aprosmic/us arythropterus X 

r- - - I --- - -- - - -- '-
Northern Rosella Pla/ycsrus venustus X X 

f- -- - r-- --r-- -- - - 1-

Family Cuculldae - I--- 1--
Brush Cuckr,o Cacomantis vario/olus X X X 

1- - - f---1-
Common Koel Eudynamys sco/opacea X X X X 

RS Rs'RS RS RS RS RS RS IRS RS RS 
11 18 1& 20 21 22 23 24 25 26 27 

L __ 1- -
X X 

.- - - - 1·-1-- - --I- -- ,--
X - 1-- --1-- -- - c-- - -- --

- - - - - - - - 1- --i--

I- - ---I- - - ~ X _. 1-- -
--1-1---.- .- -'- -.- - -
- f-1- i--- - -- - - -- - --

'- -' - .-- -. - 1-I-- i-1-

-- - 1--- -- - - - .-- _. 

--i-~ - - - - -
1---

X 
I-I- -- '-- -- -- -- r-

i--· '. -- -!- f-

-_ .. ---~ -'-- --~- .. - . --- --I -- ~ _.- -- -

1-- - --.:... --- --- -- - 1- --- ._-,-
X X X X 

--- --- --- --- --- -- -_. 

'- - -- --- --I~ - - -- -- --
!- --- -- --- --- --~--- ---- - --- -- -
- - -- - 1- -- - i--I--i- -

X -- -- - -.- --- - - c-- - -

--,-I- - --- -' - -- -- - -
- - --- -- - _.-

~- - -- - f--
X - - -- - ,--- ~ - -- - I-

--~- - .. - -- - -- -.~- - _ .. _- _.- -
- I-I- -- - 1--I-I-

-- - - - - - -- -
-1- - - 1-- i __ -

X X 
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APPENDIX --1 
TERRESTRIAL FAUNA OF THE ROUTE CORRIDOR 

X=Present at sile; SL = Spot Light; SK = Skeletal Remains/Skin; HS = Hair Sample from Scat 
UD = Ultra sonic Detecllon (ANABAT II Bat Detector); MN = Mist Net 

L!'r-!'RY SEAS."',! ~~R\I~YJlg~"!E_'-'."'~,!,~!,~~TES IR1'll ___ , ___ 
Common Name Scientific Name RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS 

1 2 3 -4 • 8 7 I 8 10 11 12 13 1-4 15 16 17 18 19 20 

Channel-billed Cuckoo Scythrops novaehollandiae X X 
- - -- - ---- -- -- - - - -- - -- - --

Family Cantropodidaa 
-- -- - --- - -- ---- --- -- --- .--. -- --- -

Pheasanl Coucal Ceniroplis pltasianinus X X X X --- - --- -- .- .. --_ . . -._-- ._--- --_ .. 

family Strlgldaa --- - -- ._ .. - --._- -.-- -- -_.-. 

Barking Owl NinolC connivens -- . __ . -- -- -- ---- -- -- - .•. --. --- --- -- --- --- - -- ---

family Caprlmulgidaa 
-- - --- -- -- - -- - - -- - -- --- -- -- - -- -- - --

Spoiled NlghlJar Euroslopodus argus 
l-

X - - - -- -- - - - - - -- - - -
family Halcyonidae 

- 1--- f---- - - - - - - - --- - - - - - -- -- -

Blue-winged Kookaburra Oacelo leachii X X X - - - - -- - --- - --- -- - --- -- -- - - -

Red-backed Kingfisher Todiramphus pyrrhopygia X X 
1--- X X X ~ X X -- - -- -- - f-- - r-- - -

Sacred Kingfisher Todiramphus sanclus 
'--- -_.- --- ._-- --- - - ---.- --. -- ._-- -- ---- --- ._-.- -- .- - -- --

family Meropldaa 
- - - -- - -- --... --- -- --- .-- - -- -_ .. -- --- -- - - -

Rainbow Bee-ealer Merops ornalus X X X X X X X X X X _ .... ---- -- .. _- -- -- -- ----- .--. .. _-- -- --_. --- ----- - -- - - -
Family Coraclldae --- --- --- - -- - - - - ._.- - -- - --- - -- - - - -

Dollarbird Euryslomus orienla/is X X X X X X -- - - - 1-- - - --- - -- - - -- -
family Cllmacterldae 

- - - -- ---- --- -. - - - - -- -- -
Biack-tailed Treecreeper Climacleris me/anura X X X X X 

- - - - - - - - - - - - - - - -
Family Malurldaa r--.- - - - - - - - - - -
~arlegaled Fairy-wren Ma/urus /amberli X 

- - - - - - -
Red·backed Fairy-wren Ma/urus me/anocepha/us X X X X X X - - - r-- - - - - -- - -- -
family Pardalotidae 

I- - - - - - - --
Slrialed Pardalole Pard%lus slrialus X 1- - - - - - - -
~eebill Smicrornis breviroslris X X 

I- I--
X X X X 

- - I- - I- -- - -- - -

Family Mellphagldae - I-- - >--- - - - - - r-- - - 1- - - I-- -

Silver-crowned Frlarbird Philemon argenliceps 
I-

X I-
X X X X - -- - - - - -- -- --

Blue-faced Honeyealer Enlomyzon cyanolis X 
I--

IWhile-gaped Honeyealer 
- - - - - - - -- - -- -- - -

Ucltenoslomus unic%r X X X X X 

RS RS RS RS RS RS RS 
21 22 23 24 25 26 27 

-- -- --

X X -- --

X 
-- - --- - ---

- -- - - - - c---

- - - - -- - I--

-- - - - - - -

X 
"----- -- - - - -

X 

X 
- - -

- - - >---
X -- -- - - r-- - -

-- - - l......-. 1- - -
X X X X 

- - - - - - -
- - - - -

X X - - - -
-

X 
- f-

- _I - -

- - - - - - I--

- - - f---- f---- - r--
- -- - - - -- -

- - - - - --r--
X X 

-- - - l......-. 1---f- -
X --- - - - - -- -

X 
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APPENDIX' 1 
TERRESTRIAL FAUNA OF THE ROUTE CORRIDOR 

X=Present at site; SL ::;; Spot Light; SK ::;; Skeletal RemainS/Skin; HS ::;; Hair Sample from Scat -

UD = Ultra sonic Delection (ANABAT II Bat Detector); MN::;; Mist Net 

LATE DRY SEASON SURVEY ROUTE CORRIDOR SITES iRS) 

Common Name Scientific Name -iis "Rs- -RS R8 . R8 RS RS RS Rs RS RS RS ~s- As -RS RS 

1 " :. 4 I • 7 • 8 10 11 12 13 14 16 18 

Grey-fronted Honeyeater Uchenostomus p/umulus 
I-i- t-

X ~ r-- --
l'eUow-Unted Honeyeater Lichenosiomus navescens X - - - - - - --- --r-- -- - - - -
Brown Honeyeater Lichmera indistincta - i- - 1-- --I--- - - -- - -
Bar-breasted Honeyealer Ramsayomis fasciatus -- -_. --- --- - --- --- - .. -- -~ _. - -- --- - -- --- --
Rufous-Ulloaled Honayealer Conopophita rufogu/aris X ._- ~- X --- --- -- - ... _ .. - --., --,- --.. ---"- -- -- ---
Banded Honeyeater Certhionyx pecioralis -- --- -- -- - - _. -- - - -- -
Family Pelrolcldae - ---- - -- - --- -- - - -- ,---- -
~acky Winter Microeca fascinans - X --- -- - - - -- -- --- i- - - --- - -
Family Pomalostomldae -- .- 1- ~'-- -- - -- --- - -' --._- ---. -- .-~- 1-
Grey-crowned Babbler Pomaios/omas iemporalis X X X X X -- - -- -- -

Family Neoslltidae --- --~ .. -- - --_. ---. --- ---' .. - ~- _. --- --- ---. _._-- -_. --
Varied Siltela Dapllormositia cllrysoptera 

'- --- ---
Family Pachycephalldae -- -- _. -.---. ~.--~ .......... ., ... -.... "'" ..... . ., . _ .. -- -

Crested BeUblld Oreoicia gllttura/is --- -_. ---- X -- . . -....... -.- - -- -- --- .- -- -- ---- -
Rufous Whl&lIer Pachycephala rufiventris X X X X - -- - --- --- --. -- _. ---- ,--- --- --
lillie Shrike-Uuu5h Colluricinc/a megarlrynclle -- -- --- - - -- -_. -- - ----- -

Sandstone Shrike-Ullush Colluricinc/a woodward; X ---- -~---- - -- -- _. --- -- --- --- -- ,-- -- .-.-

Gley Stllike-Ullush -Colluricinc/a harmonica X - -- -- ---- - - -- - --- --- --- -- --- ---
Family Dicrurldae 

'- - - - - --- - - -- --- - --- -
leaden Flycatcher MylagrIJ rubecula X X - - - - - - - - -
ResUess Flycatcher MyiagrIJ inqu;eta X - - - - ---~ --
Australian Magple-Ialk Grallina cyano/euca ..!... X - X - - - --
~illieWaglali Rhipidura /eucophl)'s X X ~--- - -- - - -
Family Campephagldae .- --

Black-faced CUCkoo-6hrike CorlJcina novaehollandiae - X ~ X i_X_ 
~Ilile·bellied Cuckoo-6hrike 

- -- - - -- -
Coracina ienuirosiris X X ....:..:... '- X ~ i~ 

~hile-wlnged Tllller 
-- -- - - -- - -- - i-

La/age sueuril X 

RS RS RS RS RS RS RS RS RS RS RS 

17 18 18 20 21 22 2l 24 26 20 27 

X :~ - - -- -

-~ X 
- - - - -- - - -- -

- -- -_. -- -- -- -- - - - I~ 
~ ~. X X X -- ---- - -- --

X X 
-- _. --.... - - - - - - -
-- - _. --i- - -- - - -.- -
-~ X .. - --- --- - -- - - -.-
_._- -- --- -_. --- - - - -- '- -

X .~ X 
- - -- --- .- - - -

- --- --- --- ----- --- - -- - -'--
X ~ ! 

---- ---- -----

- - --- --- ._.- -- -- ---. -- -- -_. -- -

-- - --- ---~ -- --- - -- -~ .... --- -
_X_ .~ X ~- _X_ X X -- ~----- -- ---

X 
--- - - -- - -- - - -. - .--
--- -- --- - - --- - - - --- -
--- -.-- ..... ~ .... ---- .-. -- -- -- -- --- -
-_.- - - - -- - - - -
- .- -- --- -- -- .---- - -.. ~ - --
- -- -. - - -- --, - _. .- -

~ _~I X .--. -- -- - - -- -
X 
i- - -- - - I--- - f--

1---- - ---~--- -

- - 1-I--i- - 1-
X 

i-:-, --.. - - 1-i--
X X 
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APPENDIX t 
TERRESTRIAL FAUNA OF THE ROUTE CORRIDOR 

X=Presenl al site; SL = Spot Light; SK = Skeletal RemainS/Skin; HS" Hair Sample from Scat 
UD = Ultra sonic Detection (ANABAT II Bat Detector); MN .. Mist Net 

Common Name 

family Orlolldae 

Ollve,backed Oriole 

Family Artamldae 

Black·faced Woodswallow 

LltUe WoodswaUow 

Pled Bulcherblrd 

uslraUan Magpie 

family Corvldae 

Scientific Name 

Orio/us sagitta/us 

Arlamus emereus 
Arlamus minor 

Crae/ieus nigrogu/aris 

Gymnorhina tibieen 

TOlleslan Claw Corvus orru 

I 

Family Ptilonorhynchldae 

Great Bowerbird 

Family Passerldae 

Zebla Finch 

Double·balled finch 

Long-tailed Finch 

Ch/amydera nllehalis 

LATE DRY SEASON SURVEY ROUTE CORRIDOR SITES 
RilRsI-fiiTRiTiilRirRs IRs'IRiTiiil' RS fRs IRs'IRS 

1 2 J I 4 I • I 8 I 1 • 8 I 10 11 I 12 13 14 

1--1-1--1--1...-..-1-1-.-

-·-,-.-1-1-1--1 
x _._,_I_IY_UU~._ 

XIX 
I I '-'-xl-l-l ~ I_I X 

.I--I--I~'-.-,-

X 1...!.-1_1_1_I_L_I~1 X 

x X X 

--- .. __ .. --1.-1.--

X I X I X I X 

_._,.1<_.1_1 __ 1--

X·I_~ 
X 

x 

x 

RS I RS I RS I RS I RS I RS I RS I RS I RS I RS I RS 
17 18 19 20 21 22 21 24 25 28 21 

X -----

- -. - -
X X X X _. -_. - --

X 

X I X X I - - - -

X X " X 

Ix·I=I= 
- -

XI Ix 

-'-' -- -

XI 

X~~ xr= X 

-' --. ---
.-- -' 

X X X x'--~- --X-
XIX 

IMasked Finch 

Taeniopygia gutla/a 

Taeniopygia bichenovii 

Poephila aculicauda 

Poaphila personala 

Naochmia phaalon 

Naochmia (Ufjeauda 

Ha/aromunia pectoralis 

_d --. ---j---i 
Crimson finch 

af finch 

orella Mannikin 

TOTAL BIROS :: 

MAMMALS 

Family Macropodldae 

74 species 

Macropus robuslus 

Macrol>us 80ilis 

X -1-1--1--1·-1-1·-1-1- _._1---1 X 

-.-1-1-

-1-1-1-- X 

28 I 11 1 12 12 

-,-. I~ ~LLL~ 
X I X 

Page 6 



APPENDIX' 1. 
TERRESTRIAL FAUNA OF THE ROUTE CORRIDOR 

X=Presenl at site; SL = Spot Light; SK = Skeletal Remains/Skin; HS = Hair Sample from Scat. 
UD = Ultra sonic Detecllon (ANABA:r II Bat Detector): MN = Mist Net 

!:ATE DRY SEASON SURVEY R.~l!TE CORRIDO~ SITES RS) 
Common Name Scientific Name RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS RS 

1 2 3 " I • 1 • II 10 11 12 13 '" 15 1fI 

Anliloplne Wallaroo Maeropus anle/opinus .- - - - i- ~-. - - -- _. - - - - - -
Family Emballonllrldae .-. --- - -- _. _. ..- .... i·-- .. -.~ ...... _- - -_. - i-' .- -
Common SheaUllail·bal T aplloIous georgianus MN .~N. MN - -. - - - - i·--- 1--' .- - .- 1- -
Family Molossldae 

f- 1-1-· - -- - - - - -- - .- - 1-
Beccarl's Freetal'·bal Mormoplerus beccarii UD UD ,- I- f- - 1- --I-
Family Vesper1l11onldae 

laould's WalUed Bal 
_. .-- - - - --I-1- - -_. - - - -. 1-- 1·-

Chalinolobus gouldii UD - - -- f-- - - - i-I- f--
arge-footed Myolls Myo/is molluearum UD - - .- - - -- -_. 1--1- - - -- -- - 1---· 1--

LitHe Broad-nosed Bal Se%repens grey;; UD - - - 1-1-- - - - ._- -- .-I-
Finlayson's Cave Bat Vespadelus finlaysoni MN - - - - - - - - - - -
Family Canidae ._. 1-- .- 1-··· 1---- - - - --_. --- -- - ---- _. --,. 
Dingo Callis lupus dingo .~. X X HS --,. __ . 

~~-- -- -_. _. -- ---- ..... 1'-'- - I····· -_. --~. 

Family Equldae -_., --_. .-_. - - ----. --_ .. -- --.- 1--- --- -- - _._- ,.-
Donkey Eqllus asinlls X .f._ X X X 

1-' -- - .- -' --' - I- i- - -- i-
Family Bovldae - '- f---- - - - - I-i- - - -. 
Calde Bas laurus!lndieus 

f-- - >--- - - - -
-. 

~OTAL MAMMALS .. 
- - - 1- - - - f--- 1-

12speclelil 4 2- I....!.. 0 2 0 3 2- 3 1 2 0 0 4 ~ 0 

RS RS RS RS RS RS RS RS RS RS Rsl 
17 11 1i 20 21 22 23 24 25 2. 27 

x ,._.- - -- - -- --- - - .- -
- - - -_. 1- --- - - -

- _. - - - - - -

- I-- - I-- -
f-1--- - - I-I-I-I- -- --

1-- - - - - - I-I-1- - -
I-I-.- -
1- --- _.- - - i-1-- -

I-I-f- - .- - .-.-,- - -
I-f--- -- - - 1-

I--I-I- _. - - - I-I- - I--

I-1- -.~- -- _. - - I-i-I~ -
f- i--1- - - - I-i-i-i- -

X X X 
i-i-1- - - - I-i- -

I-I- - - - - .-,- -

-

X X X X X X 

-!!... ,-.!.. I...!.. 1 0 ....!.. 2 1 2 3 .2/ 
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ABORIGINAL AREAS PROTECTION AUTHORITY 

AUTHORITY CERTIFICATE 

REFERENCE: 

APPLYING TO: 

PROPOSED 
WORK OR USE: 

ISSOEDTO: 

CONDmoNS: 

Issued. In aa:x:nd.ance wfth Section 22 oj the Aborlgfnal Saaed Stte.s Ad 

D89/199;90/1015 (Doc:22357) C97/037 
Amendment to C97/037 

Merlin Mine area as shown on the attached map. 

The area wI1I be subject to various actMties re1atlng to lllIning. 11lis would 
Include. but would not be restrtcted to the erection of plant and 
infrasb:ucture. consb:uction of a camp site. borefteld. tallings and water 
storage fac1l1tles. construction of roads and all actMties assoc1ated with 
mining and processing. 

Ashton MInIng Pty Ud 
21 Wynyard Street 
BELMONT WA 2096 

1. It is the responsibility of the recipient of this Certificate to: 
(I) Include the conditions of this Certtftcate In any subsequent contract or 

tender document commJssfonmg works described in this CertIficate. 
(tt) Otherwise infonn agents and unployees of the conditlons of this Certlftcate 

and obltgatlons under the AborigtnaJ Sacred Sites (NJj Act 1989. 

2. The propoSed use or works covered. by this Certlftcate must commence wtthtn 24 
months of the date of issue. 

3. The information on the map re1ate specJftcally to the areas of the Certificate as marked 
and the fact that sites are not shown in other areas should not be taken as a ~efInlttve 
indication of the existence or lack of existence of sites In these areas. 

4. The map attached to the Certificate forms part of the Certtficate. 

5. There must be no entry to or works upon the three hatched areas labelled 6164-41, 
6164-42 and 6164-44 as shown on the attached map. 

:~ "" 
t-.~ __ 

The COMMON SEAL of lhe 

.... ....·1 
v /~ 

"J' " ,""'~' 
\ ... ~ ~~/ ,~, "". ... ~ 

'~~::::~.:.:-~-. 

ABORIGINAL AREAS PROTECRON AlITHORl1Y 
was herelo affixed on lhe ~ ''0 \v- day of 

A~tu(,~ 1997 . 

(:J c-/L.tJ--
DAVID RJTC:HlE 
Chief Executive Officer 

I 
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Topographic Base Mapping 
Copyright @Commonwealth of Australia, 

AUSUG, Australia's National Mapping Agency. 
All rights resetVed. 
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ABORIGINAL AREAS PROTECTION AUTHORITY 

AUTHORITY CERTIFICATE 
Issued in accordance with Section 22 of the Aboriginal Sacred Sites Act 

REFERENCE: 089/199;90/1015 (Doc: 17701) C96/030 

APPLYING TO: A 2 kilometre wide corridor. centred on an existing accesS track 
between Carpentaria Highway and Boomerang Creek. Borroloola 
diStrict. The corridor is highlighted in yellow on the attached 
map. 

PROPOSED 
WORK OR USE: 

ISSUED TO: 

CONDITIONS: 

Construction of an all weather gravel access track. 

Ashton Mining Limited 
1st Floor. 24 Outram Street 
WEST PERTH W.A 6005 

1. It is the responsibillty of the recipient of this Certificate to: 
(1) Include, the conditions of this Certificate in any subsequent contract or 

tender document commissioning works deSCribed in this Certificate. 
(ti) Otherwise inform agents and employees of the conditions of this Certificate 

and obligations under the Aboriginal Sacred Sites (NI) Act 1989. 

2. The proposed use or works covered by this Certificate must commence within 24 
months of ,the date of issue. 

3. The information on the maps relate specifically to the areas of the Certificate as 
marked and the fact that sites are not shown in other areas should not be taken 
as a definitive indication of the existence or lack of existence of sites in these 
areas. 

4. The map attached to the Certificate forms part of the Certificate. 

5. No damage of the sacred sites highlighted in red on the map attached to the 
certificate. 

6. Minimal disturbance to the existing track through Area 5 (Lamont Pass) as indi­
cated on the map. 

The COMMON SEAL of the 
ABORIGINAL AREAS PROTECTION AUTHORITY 

was .IAer~~o af7xed on the 
V~~ 1996 
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National Trust 
of Australia <Northern Territory) 

Our Ref: 11151 

4 October 1995 

Ms Donna Reynolds 
Tenement Officer 

. Ashton Mining Ltd. 
POBox 962 
WEST PERTH WA 6872 

Dear Donna. 

m 

Re: SEL 8630 • Substantial Disturbance 

NATIONAL TRUST 
GPO Box 3520 
Darwin. 
NT 0801 

Telephone: (089) 81 2848 
Facsimile: (089) 81 2379 

Thank you for your correspondence of 3 October 1995 in which you advised of proposed 
substantial disturbance work at your SEL 8630. Thank you also for the detailed information 
you provided on the location of the proposed works. 

A review of site files held by the National Trust (NT) indicates that there are no recorded sites 
of heritage significance on SEL 8630. However, we are aware that the area in which SEL 8630 
is situated was an important part of the early pastoral endeavours in the Gulf Region of the NT 
and accordingly we would welcome any information that your contractors might provide should 
they locate any remains of these activities 

Such relics would include former yards, homestead or camp sites and surface scatters of 
artefacts. We would be most appreciative of information on these sites in tlle form of position, 
sketch plans and photographs if possible. This would then provide us the opportunity to 
update our files, and importantly, increase our knowledge of the region. 

I trust this ,nformation is of assistance to you and I look forward to hearing from you. 

Yours sincerely, 

Ai;; 
)!trord 

Director 



~erence: 95/495 

30 August 1996 

Ms Melanie Cox 
Dames and Moore 
PO Box 2005 
DARWIN NT 0801 

DearMsCox 

Think you for your enquiry requesting a search of an area in the Northern 
Territory covered by Latitudes/Longitudes 16 degrees 45 minutes to 16 degrees 
55 minutes and 136 degrees 15 minutes to 136 degrees 25 minutes. 

Upon searching our Register Database and maps, W2 listings were found in this 
area. 

If you require any further information, please 4on't hesitate to contact me on 
(06) 2172153. 

Yours sincerely 

Richard Bray 
Register of the National Estate Section 
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APPENDIXL 

Suggested Species for Rehabilitation Purposes 

Family Species Name Common Name 

Bixiaceae Cochlospermum gregorii Kapok 

Cyperaceae Fimbrisrylis squarrulosa a sedge 

Dilleniaceae Hihbertia lepidola a hibbertia 

Euphorbiaceae Pelalosligma quadriloculare Quinine Bush 

Fabaceae Bossiaea bossiaeoides Bossiaea Pea 

Fabaceae Crolalaria medicaginea Trefoil Rattlepod 

Fabaceae Jaclcsonia odonloclada Jacksonia Pea 

Fabaceae Templelonia hoolreri Temp1etonia Pea 

Fabaceae Tephrosia spp. pea species 

Malvaceae Hibiscus leplocladus Native Cotton 

Mimosaceae Acacia aUeniana a wattle 

Mimosaceae Acacia dimidiala a wattle 

Mimosaceae Acacia drepanocarpa a wattle 

Mimosaceae Acacia gonocarpa a wattle 

Mimosaceae Acacia hammond;; a wattle 

Mimosaceae Acacia holosericea Candelabra Wattle 

Mimosaceae Acacia platycarpa a wattle 

Mimosaceae Acacia malloclada a wattle 

Myrtaceae Calytrix exslipulala Turkey Bush 

Myrtaceae Corymbia dichromophloia Small-fiuited Bloodwood 

Myrtaceae Corymbia forruginea Rusty Bloodwood 

Myrtaceae Corymbia selosa Rough-leaved Bloodwood 

Myrtaceae Eucalyptus·herberliana Kalarnburu Gum 

Myrtaceae Eucalyptus miniala Darwin Woollybutt 

Poaceae Heleropogon contorlis Bunch Speargrass 

Poaceae Piectrachne pungens Soft Spinifex 

Poaceae Sorghum limorensis Sorghum 

Proteaceae Grevillea pleridifolia Fern-leaf Grevillea 

Proteaceae Grevilleo refracla Silver-leaf Grevillea 

Rubiaceae Pavella brown;; a shrub 

Rutaceae Boronia lanuginosa a boronia 

Sapindaceae Dislichoslemon hispidulus a shrub 


