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Introduction 

1. This expert report responds to a report authored by Professor Peter Veth and Dr Caroline Bird entitled 

Applicant’s Expert Witness Report, filed in support of Yindjibarndi Ngurra Aboriginal Corporation RNTBC 

(ICN 8721) (YNAC) in their Federal Court of Australia compensation claim1 against Fortescue Metals Group 

(FMG).  

2. This report is confined to my area of expertise, that being archaeology and archaeological heritage 

management.  I do not seek to offer comment or opinion on matters of Indigenous anthropology or spiritual 

beliefs, such subject matter being outside my area of expertise. 

3. I have been instructed by the lawyers for the FMG respondents to provide my independent expert opinion 

in response to the expert archaeology report of Professor Peter Veth and Dr Caroline Bird (Veth and Bird) 

dated 10 June 2024. Copies of my letters of instruction are at Annexure 4. 

4. Professor Veth and Dr Bird were asked to respond to thirteen questions that were put to them by Blackshield 

Lawyers (for the Yindjibarndi claimants), as set out in paragraph 8(a) to (m) on pages 5 to 8 of the 

Blackshield letter of instructions annexed to the Veth and Bird report. My opinions are based on the 

documents provided by A&O Shearman, desktop research and based on my experience working in the 

Pilbara and elsewhere. I have read and complied with the Expert Evidence Practice Note (at Annexure 1) 

and agree to be bound by it.  

5. My opinions are based wholly or substantially on my specialised knowledge arising from my training, study 

and experience. I have made all the inquiries that I believe are desirable and appropriate and no matters of 

significance which I regard as relevant have to my knowledge been withheld from the Court. 

6. In preparing this document I have been provided research support by Dr Christopher Carter, who assisted 

with reviewing the heritage-related material that I was briefed with. The opinions expressed in this report 

are my own. 

Qualifications and Experience 

7. My name is Mr Douglas Williams and at the time of preparation of this document my address is 20 

Brinsmead Street Pearce, ACT, 2607. I have been an archaeologist and heritage manager in Australia for 

32 years.  My qualifications are:  

• Bachelor of Arts (Honours) from the Australian National University (Majors in Prehistory and Australian 
History). 

• Graduate Diploma of Applied Science from the University of Canberra (Cultural Heritage Management). 

• Full Member International Committee On Monuments and Sites (ICOMOS). 

8. My curriculum vitae is provided at Annexure 2. 

 

 

1 Federal Court of Australia/WAD 37/2022 – Yindjibarndi Ngurra Aboriginal Corporation Compensation Claim - Yindjibarndi 
Ngurra Aboriginal Corporation RNTBC (ICN8721) and State of Western Australia & Ors 
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9. My expertise in archaeology and Aboriginal Cultural Heritage Management has been recognised by 

appointments to:  

• ACT Heritage Council – Expert for Archaeology (2014-2020 ,2023-2026). ACT Ministerial appointment. 
In this role I am responsible for assessing nominations to the ACT Heritage Council for inclusion into 
the ACT Heritage Register and am required to do so against heritage significance criteria specific to 
the ACT.   

• Kosciuszko National Park Wild Horse Scientific Advisory Panel (2019-2021). NSW Ministerial 
Appointment, three extensions.   

• Australia ICOMOS Indigenous Heritage Reference Group. 

• ICOMOS International Committee on archaeological heritage management. 

• State Representative to Australian Archaeological Association (NSW-2019, ACT-2020-2023). 

10. I have published scholarly articles in peer reviewed journals (listed in my CV at Annexure 2) on Aboriginal 

archaeology and heritage management, including a paper on a key Pilbara site where I was Director of 

Excavation (Marsh et al 2018). I have also made numerous presentations to national and international 

conferences on similar subjects to the range of publications, including Pilbara archaeology. For one 

presentation in 2011 I was awarded the Laila Haglund Award for Excellence in Consulting Archaeology by 

the Australian Association of Consulting Archaeologists Inc.  

11. I have been involved in Aboriginal and historical heritage assessments and management at all levels of 

importance and significance up to places inscribed on the World Heritage List for Cultural Values.  Notably 

I was the Executive Officer for the Willandra Lakes Region World Heritage Area (WLRWHA) from 2000-

2004.  As part of this role, I was responsible for the management of features in the WLRWHA which were 

of national significance. Subsequently I was engaged to review and update the WLRWHA Plan of 

Management (2005) and later review and analyse historical information with regard to repatriation and 

reburial of human remains, and for references to establishment of a keeping place.  I attended World 

Heritage Management workshops in New Zealand and Australia and a meeting of the World Heritage 

Committee in Cairns, at all of these meetings issues of national and world heritage significance were 

discussed.  

12. From 1998-2000 I was Victoria’s Senior Project Archaeologist, managing the Key Aboriginal Places 

Program.  In this position I was required to visit, record, assess and provide management recommendations 

for Aboriginal places regarded as being of State and national significance within Victoria.   

13. Between 2008-2013 I worked almost exclusively in the Pilbara region of Western Australia on the 

assessment of Aboriginal heritage in relation to proposed and existing open cut mining projects, associated 

infrastructure and telecommunications. In this time I participated in and/or organised archaeological surveys 

of more than 1000km2 of Pilbara landscape both on the Hamersley Plateau and lowland margins, and 

undertook test excavation and salvage excavation of rockshelters and open sites. In the course of this work 

significance assessment was regular task.  I have not worked in the Solomon Hub area, or for FMG but I 

am familiar with the general environment.   

14. I am currently a consultant archaeologist and run Access Archaeology as a sole trader. The assessment of 

heritage significance is a key task in this role – as it has been for the past 32 years.  

15. I acknowledge the statements of qualifications and experience presented by Veth and Bird and record no 

issues with them.  They are both well respected professionals of long standing who have made significant 

contributions to Australia’s archaeology and specifically Pilbara archaeology.    
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Responses to Veth and Bird 

16. I have reviewed the Veth and Bird report. Veth and Bird address 13 questions/issues in 94 pages of 

numbered paragraphs supported by references and attachments. From Veth and Bird’s report I have 

identified a number of matters which I address below. I do not address all the points made by Veth and Bird 

and I should not be taken to necessarily agree with their opinion if I have not expressly disagreed below. I 

have sought to focus on what I perceive to be the main issues raised in relation to the archaeological 

investigations and surveys at FMG’s Solomon Hub Project (SHP).  

17. At paragraphs 28, 47 and 64 Veth and Bird state that they were unable to identify salvage reports for sites 

YIN09-002, YIN11-053, TRYINPAD13-03, TRYINRS12-01, TRYINRS13-11 and TRYINSC13-02. I have 

been provided with copies of the salvage reports relating to those sites.  

18. I have reviewed the reports for the sites relied upon by Veth and Bird as significant and, in particular, I have 

reviewed the salvage reports Veth and Bird note that they were unable to identify. In my opinion, the 

archeological salvage that was undertaken in each of these cases was done competently and has achieved 

the stated purpose of “investigating and assessing all archaeological values contained within the heritage 

place” (Coutant, 2018a:10). In a number of cases, as I explain below, the features of the salvaged sites 

were relatively limited. I also agree with Veth and Bird at paragraph 27 that “a key issue is the work carried 

out at sites to mitigate their loss before disturbance of the area” and their conclusion at paragraph 28 that 

the volume of descriptive reports of artefacts salvaged from rockshelter excavations is high and “represents 

a significant effort to mitigate the loss of cultural materials”. The salvage exercises undertaken by the 

heritage consultants at the SHP, as recorded in the salvage reports, appear to have been carried out 

competently and serve to substantially mitigate the losses associated with those sites that were 

subsequently impacted by mining activities. 

The historical depth of Aboriginal occupation and use of the Warrie (No 2) 
determination area 

Overview 

19. At paragraph 22, Veth and Bird conclude that “the historic depth of occupation and use by Aboriginal people 

of the Warrie (No 2) determination area began by at least 47,000 years ago and possibly earlier”. There is 

heavy reliance on a table provided in a report by Howard and Coutant (2016:17-21) which lists 24 Solomon 

Hub sites and their associated dates. I have had regard to an updated version of that table from Coutant 

(2018b:5-9) which provides additional potential dates of occupation from this group of 24 sites. 

20. In my opinion, the conclusion by Veth and Bird relies on a relatively uncritical analysis of this group of dates. 

The dates for these sites were collected in the course of investigation and mitigation projects, and appear 

to have been collected using a standard and consistent method (notwithstanding attempts to retrieve very 

fine charcoal, as described below). The results have not been put through a rigorous peer-review process 

where the authors have had to defend interpretations of occupation age. The evidence provided in the 

documents does not, in my opinion, contain sufficient justification for the claim by Veth and Bird that 

Aboriginal occupation of the determination area began at least 47,000 years ago. 

21. Discussing this matter requires an understanding of how dates for archaeological sites are determined. 

There are two main techniques of dating used in Australia – Radiocarbon dating (14C dating) and Optically 

Stimulated Luminescence dating (OSL). 14C is an ‘unstable’ isotope and dating with it measures its decay, 

which has a known ‘half life’.  OSL dating dates the last time grains of sand saw sunlight.  The technique of 

thermoluminescence is also used in Australia, but is less widely applied than 14C or OSL, and I do not 
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consider it further in my comments. I have provided further information of these dating methods, and how 

dates may be calibrated and represented, in Annexure 3. 

22. When using the term ‘unreliable’ or ‘unreliability’ below with regard to dating methods, I do not mean to infer 

the techniques themselves produce an unreliable result. I use these terms to infer a lack of confidence in 

the direct spatial/temporal association between a dating result and a cultural object or objects.   

23. The main issue I raise that affects the reliability of results is the process of dating by association, which is 

whether a date for a sample (eg charcoal) can be taken to be a reasonable proxy for a cultural object in 

close proximity at the time of excavation. It is important to understand that both cultural materials (eg a 

stone artefact) and the material that is being dated (eg charcoal) in an archaeological site can move even 

when buried and therefore, it can be uncertain whether a particular date is the actual time at which a cultural 

object was discarded at the site. This movement can occur through a variety of mechanisms which I 

describe in Annexure 3. 

Antiquity of occupation in the Solomon Hub 

24. I consider, based on the suite of reports available the commencement of human occupation would appear 

to be more likely approximately 42,500 years ago.  Occupation of this age is consistent with the earliest 

occupation of a number of sites in the Pilbara region, although there are a few examples which are older. I 

discuss some of these sites later in my report.  

25. While human occupation in the Solomon Hub area is clearly ancient as demonstrated by a number of the 

salvage reports, a commencement date of 47,000 years ago as suggested by Veth and Bird is not 

supportable based on current evidence from the work done at the SHP.  

26. It is my opinion that dates for human occupation presented in archaeological reports, or even published 

papers cannot necessarily be taken to be reliable. Interrogation of site records is often required to determine 

whether claims of antiquity are verifiable and reliable.  

27. My reasoning in support is as follows. 

28. Taking the sites reported in table 5 of Coutant (2018b) the oldest occupation date recorded is from 

TRYINPAD 13-03 being 53,000 +/- 6,000 BP (OSL). TRYINPAD 13-03 is a small to moderate size shelter 

with a deposit 90cm deep at its deepest point, which had no identified features (ie, a hearth or cluster of 

artefacts). A plan area of 2 m2 was excavated and just 22 artefacts were recovered (Curtis et al 2015a). 

There is a diffuse scatter of artefacts through this deposit and given the age of the result the stratigraphic 

integrity of this deposit must be questioned.  

29. The OSL sample dated to ~ 53,000 years was taken from a level containing three artefacts. In my view, the 

stratigraphic integrity of the site is questionable for the following reasons.  First, the overall uniform nature 

of the deposit (very similar Munsell recordings,2 soil descriptions and pH readings) suggests mixing over 

time of the accumulating deposit. It is feasible that artefacts located in the level dated to ~53,000 years ago 

did not originate there, but from higher in the deposit.  Second, while it is broadly acknowledged that 

sediment in Pilbara rockshelters accumulates slowly, the charcoal sample dated to 40,660-38,130 years 

BP (Curtis et al 2015a, page 205) and the OSL sample of ~53,000 years BP were taken less than 5cm 

 

 

2 Munsell colour charts assist with standardisation in recording soil and rock colours.  
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apart vertically.  This is highly suggestive of a mixed deposit. Further, Curtis et al (2015a, page 208) 

themselves question the reliability of the OSL date of 53,000 +/- 6,000, suggesting that if calibrated using 

the minimum age model the result would be in the vicinity of 31,000 BP, similar to the radio carbon results. 

The authors nevertheless state again that an initial occupation date of ~50,000 calBP “may be starting to 

be supported by the growing evidence from the project” by pointing to YIN11-028 14C dating as being 

“49,000 calBP”. I have checked the relevant reports for YIN11-028 and comment further below as to the 

unreliability of this suggested date of 49,000 calBP with regard to human occupation. 

30. It is to be noted that the salvage team observed the entrance to a goanna burrow on the surface of the 

deposit (Curtis et al 2015a:185-6). The creation of this burrow would have caused a corridor of disturbance 

in the deposit, mixing cultural materials from different levels.  It is to be further noted that the shelter deposit 

would have been attractive to this form of burrowing for the entirety of human occupation of the Pilbara.  

31. For these reasons I consider the date of 53,000 years for initial occupation of TRYINPAD 13-03, based on 

OSL, to be highly speculative. At most  the site might be considered to be up to ~31,000 years old, as 

suggested by Curtis et al (2015a), but given the very sparse nature of the archaeology in the site it should 

be regarded as being a negligible data point in the overall suite of information from the Solomon Hub. 

32. YIN11-028 has occupation dates showing a sample from unit 3 as being 40,935 +/- 1,945 BP (Coutant 

2018b, Table 5), with a median calibrated date of 45,662 calBP.  This site was a moderately large rock 

shelter which over a multi-stage investigation yielded 670 stone artefacts (27 recorded in the May 2012 site 

identification report (Rowland and Timms, 2012a) and 643 recorded in the June 2014 salvage report (Curtis 

et al, 2014a)) and a range of dates of occupation.  

33. I have reviewed the salvage report for YIN11-028 (Curtis et al 2014a, pages 175 and 179) which confirms 

that occupation dates were reported as being 40,935 years BP.  When the dates are calibrated, the median 

calibrated age for the earliest dated occupation at YIN11-028 is 45,662 years calBP (Curtis et al 2014a: 

179), with the oldest date in the calibrated range being 49,146 calBP (Curtis et al 2014a, page 175). The 

figure of 49,146 calBP is at one extreme end of the 95.4% probability range and is therefore unlikely to be 

the actual date of this charcoal sample.   

34. Even taking the median date of 45,662 calBP at face value, I share the concerns expressed by Allen and 

O’Connell (2014:87-88) (as cited by Veth and Bird in connection with the date of YIN09-002) as to the 

unreliability of associating diffuse detrital charcoal with cultural materials as a method of dating human 

occupation (I elaborate on this in Annexure 3).  The process of collecting enough charcoal to provide 14C 

dates for YIN11-028 is described at page 177-178 of Curtis et al 2014a. It describes charcoal as being so 

fine and sparse as requiring a particularly special adaptation of the sorting process. In normal 

circumstances, excavated deposit would be passed through sieves, the finest regularly used on site would 

be ~2.5-3mm aperture. At this site, authors noted charcoal fragments were so fine they modified their 

charcoal collection technique by not sieving the first bucket of each spit and removed charcoal from this un-

sieved sample with tweezers while wearing gloves. While this attempt to retrieve charcoal shows admirable 

diligence, the origin of such fine fragments is highly questionable and the finer the fragments, the more 

easily they can be moved overtime.  Consequently, I have a low level of confidence that the stone artefacts 

excavated from the lower levels of YIN11-028 are of the age stated in the report. 

35. The authors of the report note their confidence in the stratigraphic integrity of the site (Curtis et al 

2014a:179) but in my opinion, based on my training and experience such high integrity is not wholly 

demonstrated by the documents provided, particularly with regard to stone artefacts in the lower levels of 

the deposit. The basal dates claimed by the authors for this site rely on the association of stone artefacts 
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with detrital charcoal samples retrieved from the same level. While such associative dating is a common 

practice in Australian archaeology (Allen and O’Connell 2014), it does not produce a date that can be relied 

upon with high confidence, particularly in relatively shallow deposits and in environments in which detrital 

charcoal is common and widespread.  

36. Giving further cause to question the stratigraphic integrity of the lower parts of this deposit was an OSL 

result of 88,000 +/- 11,000 years (Curtis et al 2014a, page 176, Table 20). As the authors note, if this date 

“is accurate then there is an argument for the vertical migration of artefacts within the deposit” (page 176). 

While the authors discount this date with little further consideration (page 178), its presence in association 

with artefacts shows vertical movement of cultural material through the deposit or, conversely, the 

movement of older material upwards and this could easily include fine detrital charcoal. This observation 

adds additional doubt to the reliability of associations between stone artefacts and diffuse charcoal in higher 

levels. 

37. The most secure date for this site is from a hearth feature dated to ~20,000 years ago. For the reasons I 

have discussed above, in my opinion, relying on this site as supporting an occupation date of 47,000 years 

as Veth and Bird do is highly speculative. 

38. YIN09-002 is a large shelter ~14m x 9m in plan area. It was subject to a multi-stage investigation which 

included excavation of a 1m x 1m test pit followed by an additional 1.55m2 of salvage area.  The salvage 

work is reported in Coutant 2018a and Coutant 2018b. The deposit was shallow, around 0.4m deep. 

Between test pitting (19 artefacts Coutant 2018a:18) and salvage (124 artefacts Coutant 2018a:22, 32, 38, 

52) a total of 143 artefacts were recovered from the site. Of these, 128 were recovered from the excavated 

sample areas (19 from the test pit, 107 from salvage units and 2 additional artefacts from re-opening the 

test pit) for an overall average of ~50/m2. The remaining 15 artefacts were recovered from a salvage 

collection of surface artefacts.  A later addendum dating report (Coutant 2018b) records only 97 artefacts 

coming from the salvage units (Coutant 2018b: 3 Table 4) and the reason for this discrepancy of 10 artefacts 

is unclear from the documents provided to me. The oldest date supplied for the shelter is 43,500-41,850 

calBP. This date was obtained from charcoal collected from an in situ feature interpreted as a hearth.  In as 

much as photographs are a useful guide it appears, from reviewing the photographs in the salvage reports, 

reasonable to me that this feature is discrete and discernable within the deposit and exhibits what appears 

to be rubification (red colouring of the sediment due to high temperatures) of the underlying strata.  An 

additional date from the feature yielded a broadly similar calibrated date, and I conclude this is a reliable 

date for occupation at this site.  

39. YIN08-031 is a small shelter ~7m x 5m in floor area. The site has been reported in Rowland and Timms, 

2012a; Rowland and Timms, 2012b; Chisholm et al 2014; Howard and Chisholm, 2016; Howard and 

Coutant, 2016. It was subject to a multi-stage investigation comprising a 1m x 1m test pit followed by an 

additional 1m x 1m salvage pit. The deposit was shallow at ~0.5-0.6m, and the artefact assemblage was 

sparse. Seven artefacts were recovered from both phases of excavation (3.5/m2) and one ‘manuport’3 was 

found on the surface of the shelter. While the salvage component of the project noted ‘good stratigraphy’ I 

note that all of the dated samples were from detrital charcoal and the authors of the salvage report postulate 

bushfires as a reason for charcoal throughout. The oldest date for charcoal in association with artefacts 

 

 

3 A manuport is an object, usually stone, that shows no modification but is in a location where the only plausible explanation 
for its presence is human transport. For example, a river cobble in a rockshelter in a high escarpment, with no cobbles or 
pebbles in the local geology.  
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was 34,895-34,134 calBP (Howard and Chisholm 2016:7). A second occupation event is postulated to have 

occurred 12,420-12,030 calBP (Howard and Chisholm 2016:1). In my opinion there is insufficient cultural 

material in this deposit to draw any clear conclusions regarding occupation and/or abandonment. With a 

total of seven artefacts, no in situ cultural features and widespread charcoal (which probably has an 

environmental origin), this site offers little opportunity to present meaningful interpretation beyond the 

obvious statement that it was occupied at least once during antiquity.   

Conclusion  

40. In conclusion, in my view, there is no strong evidence that sites in the SHP demonstrate occupation at 

~47,000 years ago or earlier. There is only one site in the table relied upon by Veth and Bird with a date 

that can be confidently attributed to greater than 40,000 years, that being YIN09-002 as described above 

with a date of 43,500-41,850 calBP (median ~42,675). The remainder of the sites for which very old dates 

are claimed are, in my view, compromised with regard to bioturbation and/or dates on diffuse detrital 

charcoal, or OSL as opposed to dates on features.  

41. I note that site HD07-3A-PAD13 which I describe below, is a site in the Hope Downs area with a date of 

approximately 47,000 (47.1± 4.8kya) claimed (Law and Cropper 2018).  It might be reasonable to infer that 

occupation at such an age near the SHP coupled with a suite of older dates means it probable the older 

age can be attributed to the SHP.  Nonetheless, as I describe below, I consider the basal date for 

HD07-3A-PAD13 of ~47,000 to be unreliable due to stratigraphic irregularities, but there are other sites in 

the Hope Downs area that have basal dates of ~42,500, which is also the oldest reliable date from the SHP.  

I conclude based on current evidence that it is reasonable to claim occupation of the SHP began around 

42,500 years ago, which is consistent with reliable results from the broader Hamersley Plateau, and not as 

old as evidence from Boodie Cave in the coastal Pilbara. 

National significance 

Overview 

42. Further to my comment at paragraph 2, I am viewing the assessment of significance from a Western 

‘scientific’ lens. I acknowledge that Yindjibarndi people will have their own views on the significance of all 

of the sites in their traditional country and that, in all likelihood, this will differ from a strictly 

scientific/archaeological perspective. I respect the depth of their traditional knowledge and their own way of 

viewing their own country.  

43. At paragraph 33, Veth and Bird state it is not possible to assess the heritage values of sites in the Solomon 

Hub against federal legislation, based on “the level of information for site content” in reviewed reports. 

Nonetheless at paragraph 45 they conclude that 5 rock shelter sites are of national significance “by virtue 

of their great age and repeated occupation through time”. These sites are: TRYINPAD13-03, YIN11-028, 

YIN09-002, YIN10-111, YIN10-014. These two criteria of ‘great age’ and ‘repeated occupation’ would 

appear then, by Veth and Bird, to be the main criteria on which to base such an assessment. Veth and Bird 

specifically exclude assessment of Solomon Hub sites against the nine currently recognised criteria for 

assessment of heritage places to the National Heritage List.4 I consider that in order to make an assessment 

 

 

4 The National Heritage Criteria for a place are any or all of the following: (a) the place has outstanding heritage value to the 
nation because of the place’s importance in the course, or pattern, of Australia’s natural or cultural history; (b) the place has 
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of national significance of Pilbara sites it is necessary to have regard to the criteria which I have listed in 

Table 1 below, which are structured to assist in considering the contribution or potential contribution a site 

may make in answering research questions.  

44. The Solomon Hub is located within the Hamersley Ranges which is in an area where geological conditions 

are conducive to the creation of numerous weathered caverns and overhangs in gullies and at the edges 

of escarpments and mesas. The widespread Banded Iron Formation and Marra Mamba Formation contain 

weaknesses in places where the actions of wind and water have created voids which humans have 

exploited for shelter. The ranges of the entire Hamersley Plateau are replete with these weathered caverns 

and they number in the thousands.   

45. The assessment of significance is a crucial process in archaeological heritage management. As stated by 

Dunnell “no concept in cultural resource management has proved more vexing than that of the significance 

(in a legal and regulatory sense) of archaeological resources” (Dunnell 1984). Significance is normally 

assessed by reference to multiple criteria which vary by jurisdiction and purpose. I also note that there is a 

literature around assessing significance (for a very small selection see Glassow 1977, Sullivan and Bowdler 

1984, Smith 1996, Sullivan 2004, Brown 2008).  

46. Assessment of scientific value or significance is based on either: 

a) the extent to which an area, place or object contributes to or answers timely and relevant research 
questions. It also depends on the importance of the data or information that can be recovered, its quality 
and the degree to which it may be able to address or contribute information on how traditional Aboriginal 
people lived in the past; or  

b) in the case of sites that have yet to be fully investigated, their potential to do so.  

47. The assessment of the object or place must also take into account its representativeness (especially in 

terms of its potential value as an educational place) and/or its rarity. 

48. All Aboriginal archaeological places will possess some degree of scientific value in as much as they 

contribute to an understanding of the spatial distribution of evidence of the past activities of Aboriginal 

people. In the case of flaked stone artefact scatters, larger sites or those with more complex assemblages 

(in terms of the nature and variety of stone and artefact types present) are more likely to be able to address 

questions about past economy and technology, giving them greater significance than smaller less complex 

sites. Sites with stratified and potentially in situ sub-surface deposits such as those found within rock 

shelters could address questions about the sequence and timing of past Aboriginal activity and will be more 

 

 

outstanding heritage value to the nation because of the place’s possession of uncommon, rare or endangered aspects of 
Australia’s natural or cultural history; (c) the place has outstanding heritage value to the nation because of the place’s potential 
to yield information that will contribute to an understanding of Australia’s natural or cultural history; (d) the place has 
outstanding heritage value to the nation because of the place’s importance in demonstrating the principal characteristics of: 
(i) a class of Australia’s natural or cultural places; or (ii) a class of Australia’s natural or cultural environments; (e) the place 
has outstanding heritage value to the nation because of the place’s importance in exhibiting particular aesthetic characteristics 
valued by a community or cultural group; (f) the place has outstanding heritage value to the nation because of the place’s 
importance in demonstrating a high degree of creative or technical achievement at a particular period; (g) the place has 
outstanding heritage value to the nation because of the place’s strong or special association with a particular community or 
cultural group for social, cultural or spiritual reasons; (h) the place has outstanding heritage value to the nation because of the 
place’s special association with the life or works of a person, or group of persons, of importance in Australia’s natural or cultural 
history; (i) the place has outstanding heritage value to the nation because of the place’s importance as part of Indigenous 
tradition. 
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significant than disturbed or deflated sites. Groups or complexes of sites that can be related to each other 

spatially or through time are generally of higher value than single sites.  

49. As a region, the Pilbara is a nationally important part of Australia economically and culturally.  The geological 

structures which give rise to its current economic prominence also resulted in the creation, by weathering, 

of thousands of caverns and overhangs that were used by Aboriginal people for shelter. Mitigating the 

impact of mining iron ore in the Pilbara has led to it being the most intensively studied landscape with regard 

to archaeology in the country and a number of sites have, in their time, been instrumental in demonstrating 

great antiquity of Aboriginal occupation.      

50. There are a number of very broad time periods in Australian prehistory that offer different perspectives on 

human life: 

a) ~65,000-24,000 years ago. This period may address questions of human migration to Australia (antiquity, 
route, rapidity of colonisation) and modes of living subsequently, as well as interactions with and effect 
on megafauna. This period is part of the Pleistocene period (which is 2.6m to 10,000 years ago).    

b) ~24,000-18,000 years ago.  The period of the Last Glacial Maximum (LGM). Australia experienced cooler 
conditions and was consequently hyper-arid and many areas became unsuitable for permanent 
occupation. Aboriginal occupation appears to have been rearranged with retreat to more reliable 
resource zones. Sites which show ‘LGM’ occupation are of interest in answering questions on Aboriginal 
life in this period. 

c) ~18,000-10,000. The terminal Pleistocene, with temperatures warming and sea levels rising by the later 
part of this period. People re-colonised marginal areas. 

d) ~10,000-~6,000 years ago. Early Holocene period, during which Aboriginal people lived within an 
environment we largely recognise today. 

e) ~6,000-present. Current sea level ‘still stand’ around 6,000 years ago, and establishment of today’s 
recognisable weather patterns/environments. In later part of this period there was a pivot to cereals as a 
staple in many regions. Grinding seed becomes more widespread and intensive (Hiscock and Sterelny 
2023). 

51. Age and repeated occupation are important criteria to consider but others would also be considered, 

especially in the context of attributing national significance. The Pilbara, in particular, has a focus of interest 

in both antiquity of occupation of the region (and continent) and also occupation during the LGM.  Sites that 

display evidence of occupation during the LGM are well regarded in terms of their ability to inform us of that 

period of time, although the Pilbara is by no means the only region which yields LGM dates. Sites with dates 

from this period have been found continent wide, with notable examples from Central Australia (Smith 

2006), the Willandra Lakes in south west NSW (Bowler et al 2012), south coast NSW (Lampert 1971), The 

Blue Mountains west of Sydney (Stockton and Holland 1974) and Madjebeebe in the Northern territory 

(Hayes et al 2022), to name a few. 

52. Below I have set out a table of attributes which, based on my training, study and experience, are useful 

when considering site significance. These were attributes I considered when assessing the significance of 

Pilbara sites over the period 2008-2013 when I worked full time on Pilbara projects. 
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Table 1: Significance indicators 

Attribute Description 
Integrity The extent to which a site has undergone post deposit modification or disturbance. Where a site 

has been affected by either natural or cultural post-depositional processes this may reduce its 
ability to answer specific research questions, particularly with regard to dating. 

Complexity An assessment of the number of components of a site. A more complex site may have a greater 
number of artefacts, artefact types, organic cultural materials, raw materials or other cultural 
features.  

Rarity A rare site is one which is uncommon in comparison to other known sites This is assessed both 
on a local and regional scale.  It is either a rare site type or one or more of its characteristics are 
uncommon and such unusual features may have the potential to answer specific research 
questions. 

Representativeness A representative site is one which is typical or represents a good example of a site type or class 
that can be common or rare at either a local and/or regional scale. Note, assessment against this 
criteria strives to find ‘good examples’, so this value is normally assessed with reference to other 
values, especially integrity. 

Dating Importance The contribution of a site to understanding modes of occupation through time, including antiquity 
of occupation. An assessment of the ability of a site and its components to be placed in temporal 
context, and to answer questions which relate to change or continuity of human occupation 
through time. Sites which can be directly dated have the highest temporal analysis potential. 
Surface scatters of artefacts generally have low temporal analysis potential whereas rock shelters 
with accumulated deposit are more likely to have stratigraphy and greater potential.  

Technological 
Analysis Importance 

This is the ability of a site to contribute to understanding of how and why artefacts were made, 
used, maintained and discarded. In the Pilbara this attribute applies most frequently to sites with 
stone artefacts, however it also applies to other types of artefacts such as wooden or shell 
implements. Technological analysis potential generally increases with assemblage size although 
less common artefacts in small numbers can also have a higher potential. The presence of 
knapping floors increases the potential significance of stone artefact scatters through their ability 
to undergo refitting analysis which can reconstruct knapping behaviour. Where stratified 
archaeological deposits are suspected a site may have increased potential due to the possibility 
of placing artefacts in temporal context and for examining technology through time. 

Spatial Analysis 
Importance 

An examination of the distribution of artefacts and sites. It can be undertaken on both on an inter- 
and intra-site scale. A site with high spatial analysis potential may be one which can answer 
questions about the use of specific landscapes and features as well as delineate behaviour events 
and the movement of people. Sites with a perceived high degree of spatial patterning (e.g. an 
artefact scatter with distinct clusters of artefacts or knapping floors or multi-chambered rock 
shelter) may have a higher potential for spatial analysis. 

Microscopic 
Analysis Importance 

The ability or potential of a site to contribute important information using microscopic analyses. 
Microscopic data include residues, use wear, paints, plant remains, micro-debitage and micro-
morphological evidence from sediments. The integrity of a site may impact on this microscopic 
potential significance as weathering or erosion can destroy microscopic evidence. Artefacts and 
sites with high microscopic analysis potential may include subsurface artefacts (for residue and 
use wear analysis), sediments from stratified archaeological deposits, painted rock art and stone 
artefacts perceived to be of exotic raw material (for geochemical or petrographic analysis) 

Economic Analysis The ability of a site to inform on subsistence strategies such as hunting, fishing or collecting other 
foodstuffs or materials.  

Other  Observed or recorded attributes that do not fit those outlined above 
 

53. Beyond dates, there are other characteristics that are evaluated in determining significance. These might 

include those listed at Table 1 above. Importantly, to be considered to be of national significance a site or 

place should hold its particular values at such an exceptional level that sees it as a place which re-defines 

or informs at a national level (Australian Heritage Council 2009). For example, if we considered a 
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hypothetical Pilbara rockshelter (which is a small shallow shelter with very few artefacts but has an 

occupation date of 40,000 years and is an important datapoint for Pilbara archaeology) it is insufficient to 

argue that: 

a. understanding Pilbara archaeology is nationally important,  

b. because the site is important to Pilbara archaeology, and understanding Pilbara archaeology is 

important to the nation,  

therefore the rockshelter is nationally significant.  

54. While sites of such antiquity are comparatively rare nationwide, the information from such a site does not 

change our understanding of human occupation of the Pilbara (there are a number of sites this age or 

older), nor is it a key reference point in our understanding the deep past of the continent (there are scant 

cultural remains to analyse). 

55. To contextualise the assessment of national significance attributed by Veth and Bird to selected sites in the 

Solomon Hub area, I present summary information on a selection of Pilbara region key sites, some of which 

would be considered to have, or had, national significance. I then compare the characteristics of these key 

sites to the five sites considered by Veth and Bird to have national significance. I have collated this 

information in Table 2 below. 

Pilbara region key sites 

Djadjiling Rockshelter  

56. This site is located 75km northwest of Newman on the Hamersley Plateau. It is an east facing large, albeit 

long and narrow, shelter (17m long x 4.5m deep) with a distinct sediment trap of fallen large blocks.  A 

salvage excavation 4.5m2 in area was excavated at the southern extent of the floor.  Excavation extended 

to ~2m in depth, although the lowest occupation recorded was at ~1.7m below surface. A total assemblage 

of 1,315 artefacts was recovered (~292/m2), with 664 (50.5%) coming from layers dated to 41,576-39,189 

calBP (95.4% confidence level). This particular date is significant as it was collected from an insitu hearth 

feature.  Information is presented which gives confidence in the stratigraphic integrity of the site, including 

the presence of distinct layers, multiple hearths, and six conjoins5 of flaked stone artefacts in the 

assemblage associated with this date (Law et al 2010; Law and Cropper 2018). Occupation appears to 

have occurred through the LGM. No organic artefacts were reported for the site, nor faunal remains 

assemblage. 

57. Based on my training, study and experience, I have formed the opinion that Djadijiling Rockshelter, while 

regionally important is not itself of national significance. It is undoubtedly of great antiquity, but while it was 

for a time the oldest known site in the Pilbara it is no longer. It has a moderate artefact assemblage 

compared to other nearby sites and does not exhibit an organic artefact assemblage. As a consequence, 

in my opinion, it is not as informative other sites which have similar antiquity.  

 

 

5 Conjoins are flaked artefacts whose surfaces can be fitted neatly together, akin to a completing a jigsaw puzzle.  As well as 
offering insights into decision making by the person flaking the stone they are an indicator of an assemblage that is not highly 
disturbed.  
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HS-A1 Rockshelter 

58. This site is a moderately large east facing rock shelter located on the Hamersley Plateau. It was subject to 

two phases of excavation which yielded 1,430 stone artefacts from 4m2 of excavation in total (358/m2).  

Compared to other shelters with density of artefacts, the depth of the deposit was shallow, with a maximum 

of 0.82m.  The oldest date published for the shelter is 40,670 + 939 calBP, on detrital charcoal which 

detracts from reliability. The oldest combustion feature (‘hearth’) was dated to 28,200 + 188 calBP (Cropper 

2018). Occupation appears to have occurred through the LGM. No organic artefacts were reported for the 

site, nor faunal remains assemblage. 

59. Based on my training, study and experience, I have formed the opinion that HS-A1 Rockshelter is not of 

national significance. The oldest dates for the site are in my view uncertain although the most reliable 

feature dated means it is still a very old site. It has a moderate artefact assemblage compared to other 

nearby sites and does not exhibit an organic artefact assemblage. As a consequence, in my opinion, it is 

not as informative as other sites which have similar antiquity.  

Jundaru (HN-A9) Rockshelter (Malea shelter) 

60. This site is a small west facing rockshelter in a gully in close proximity to a number of other occupied 

shelters. It was investigated in two phases, once by McDonald Hales and Associates (MHA) in 1994 

(Edwards et al 2001) and subsequently by Australian Cultural Heritage Management Pty Ltd (ACHM).  The 

earlier phase comprised 2m2 of surface area, yielding thousands of artefacts (estimated 30,000 – Edwards 

and Murphy 2003), which were only partly analysed, a significant bone assemblage and a basal date of 

~24,000 cal BP. The subsequent salvage undertaken excavated an additional 5m2, retrieving 26,181 stone 

artefacts and thousands of faunal remains. Taking the 30,000 artefact estimate by Edwards and Murphy, 

and adding the total assemblage excavated by ACHM, the average artefact density across the floor of the 

site is ~8000/m2. The oldest date for the site is from detrital charcoal, although the next oldest date is from 

a charcoal sample selected from within an artefact concentration (~33,250 calBP).  Notably, a significant 

roof fall event occurred at ~18,660 calBP, which would have assisted in preserving lower material from later 

contamination and disturbance (Cropper 2018 in Law and Cropper 2018).   

61. Based on my training, study and experience, I have formed the opinion that Jundaru is of national 

significance. While the site is not as old as others in the vicinity and the region, the stone artefact 

assemblage is outstanding for its density and ability to offer a large sample for comparative analysis from 

a range of time periods. There is no other Hamersley Plateau rockshelter able to demonstrate such a large 

number of stone artefacts from deep antiquity. The presence of cultural organic material adds to its 

importance, and as a consequence of these factors combined it offers insight into the pre-LGM period that 

no other site in the Pilbara can currently provide.   

HD07-3A-PAD13 

62. This site is a small rockshelter located in a shallow gully.  It has a modest floor area and at the time of 

excavation had a low roof. A total of 5m2 was excavated, with depth reaching ~2m. The excavation yielded 

1,718 artefacts. There were no hearth features recorded and charcoal was sparse so the dating of this site 

relies mainly on OSL. Artefacts were found distributed throughout the deposit although heavily concentrated 

in the top 0.5m. Although purported to be of great age, at ~47.1 ka, the site has stratigraphic issues that 

suggest its age estimate is not entirely reliable.  Notable among these is the dismissal of a date of 63.1 ka 

+ 8.4ka in association with artefacts (and in fact 26cm above artefacts), such dismissal being on the basis 

of simply being too old to fit within accepted models. There is no strong evidence presented as to why a 

date of ~47,000 in association with artefacts is any more reliable than a date of ~63,000, one could argue 
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they are equally unreliable. (Cropper 2018 in Law and Cropper 2018).  Occupation appears to have 

occurred through the LGM. No organic artefacts were reported for the site, nor faunal remains assemblage. 

63. Based on my training, study and experience, I have formed the opinion that HD07-3A-PAD13 Rockshelter 

is not of national significance. The oldest dates for the site are in my view uncertain. It has a moderate 

artefact assemblage compared to other nearby sites and does not exhibit an organic artefact assemblage. 

As a consequence, in my opinion, it is not as informative other sites which have similar antiquity. 

Juukan 2  

64. This site was a large rockshelter made infamous by its legally permitted destruction despite showing deep 

antiquity and an unparalleled artefact assemblage.  The main shelter at the site was 10m wide and 10m 

deep and exhibited a large blocky roof fall sediment trap. It was subject to test and salvage excavation, with 

a total of 15m2 opened, although some of these squares were not completed to bedrock.  The deposits 

were ~1.6m deep.  Salvage yielded an artefact assemblage of 7,309 flaked artefacts (487/m2) and six 

grinding implements, a bone assemblage from food remains and other organic remains including paperbark 

and a fragment of human hair belt.  A bone point (a piece of bone shaped into a needle like artefact) was 

also found. The date of earliest occupation was determined to be 42,862-42,170calBP, with cultural material 

found throughout the sequence albeit in varying densities representing variation in intensity of occupation 

(Slack et al 2024). The site is a large shelter with a rich and diverse cultural assemblage, including multiple 

deposit features that are able to be reliably dated. Its place in the national discourse over (dis)respect of 

Aboriginal heritage places adds a layer of significance to the site.  

65. Based on my training, study and experience, I have formed the opinion that Juukan 2 is of national 

significance. It has a well dated and reliable sequence and a large assemblage of artefacts which allows 

analysis of technological change through time.  It has an impressive organic assemblage which includes 

manufactured organic artefacts which are delicate and rare and its faunal assemblage allows investigation 

of local economy. Regardless of the issues surrounding its destruction, I consider it would have national 

significance.  

Boodie Cave 

66. This site is located on Barrow Island which is ~60km off the Pilbara coast near Onslow and Dampier. The 

rock shelter has a floor area of 3,000m2, of which 10m2 was excavated.  The deposit was up to ~1.8m deep 

allowing for a well dated sequence. The assemblage of stone artefacts is substantial, and while density will 

vary across the shelter floor, it is likely the site contains in the vicinity of a million stone artefacts (personal 

calculation from published data).  In addition to the stone assemblage, there was a rich assemblage of shell 

– both food refuse and modified artefacts, notably baler shell, as old as 46.2-42.6ka being made into “knives, 

adzes, chisels and polished edge scrapers”. The site has a rich bone assemblage reflecting hunting of both 

land and sea animals. Within this assemblage bone beads were found. Boodie Cave is not the oldest site 

in Australia, but its initial occupation is firmly dated to at or near 50,000 years BP, it has a very large, deep 

deposit with a very rich and varied assemblage. While currently in a very different environment to most 

Pilbara rockshelters, for all but the last ~7,000 years Barrow Island was part of the mainland before rising 

seas isolated it, and it was abandoned by Aboriginal people. (Veth et al 2017; Hook et al 2024). 

67. Based on my training, study and experience, I have formed the opinion that Boodie Cave is of national 

significance due to its exceptionally large and well-preserved deposit, which demonstrates both great 

antiquity and evidence of human adaptation to sea level rise. It has a dense artefact assemblage, both 

stone and organic, with faunal remains tracking the transition from a land-based economy to one based 
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more on marine resources. While the excavation of the site has been extensive (10m2) there is an immense 

deposit remaining in the cave for future research. 

Watura Jurnti Rockshelter 

68. Watura Jurnti is located ~165km east of Port Hedland in the northern Pilbara on mining leases on Yarrie 

Station. The site was first recorded in 1991 as Shay Gap 4B, and subsequently subject to several phases 

of re-recording and assessment.  The site was subject to extensive salvage in the application of an 

abundance of caution after test excavation indicated considerable antiquity in association with cultural 

material in conjunction with an assessment that the use of explosive ~500m away may destabilise the 

shelter and render it unsafe for entry (pers obs).  The salvage excavation was undertaken in three phases.  

Phase 1 was 12m2 in plan area, excavated to ~400mm.  Phase 2 was a 2m x 2m area excavated within the 

initial 12m2 footprint to reach bedrock.  Phase 3 was a 1m x 1.5m area excavated when it was apparent 

that the phase 2 excavation discovered a step in the bedrock base, with insufficient room to determine its 

depth.  Between test and salvage excavation 731 stone artefacts were recovered, with additional material 

including organic artefacts in the upper deposits (eg, string, animal bone), sheets of paperbark (dated to 

~28,000BP) and several hearth features throughout the deposit.  The deposit was 2.3m deep at its deepest 

point, although the archaeological material ceased approximately 1.4m below surface. The oldest date from 

the shelter indicating the approximate initial occupation was a hearth dated to 42430–44660 calBP 

(Wk33745).  The distribution of artefacts displayed a pattern interpreted as intermittent occupation, 

interspersed with lengthy hiatus, until the late Holocene (Marsh et al 2018).  

69. Based on my training, study and experience, I have formed the opinion that Watura Jurnti is not of national 

significance. While the site is of regional importance it does not inform us of the antiquity of human 

occupation of the continent, and it has a very modest artefact assemblage, from which only a small 

proportion can be attributed to the pre LGM period.  

Bankangarra (Yamararra Ganyjingarringunha Rockshelter 2 – YG-02) 

70. YG-02 is a north facing long shallow shelter 18.5m wide and 7.5m deep. A 2m2 ‘test pit’ was excavated in 

2023 with 1m2 being taken to 1.6m depth and the other to 0.4m depth, neither reaching bedrock. 596 flaked 

stone artefacts were recovered (298/m2) in an essentially continuous sequence, with the earliest in deposits 

dated to 45,000-30,000 years ago.   Organic remains include fragments of baler shell showing contact with 

coastal peoples either directly or through trade.  The site is the subject of ongoing excavation, the results 

of which I do not have access to (Veth and Bird 2024). I am therefore unable to determine, at this point, 

whether YG-02 is of national significance. 

Conclusion 

71. Of these eight very important sites, I consider there are three which could be considered of national 

significance. These are Jundaru, Juukan 2 and Boodie Cave. The latter two sites are both large and have 

exceptional archaeological deposits in terms of artefact density, dateable material and organic artefact 

assemblages, along with evidence of economic activity in the form of food remains. Boodie Cave provides 

the earliest firm date for human occupation of the region at ~50,000 years and has a massive archaeological 

deposit from which further dates may be obtained after the refinement of techniques. Juukan 2, while much 

smaller, also provides a rich and varied assemblage from >40,000 years ago through the more recent past.  

Notably it now has a place in the national psyche by virtue of the issues surrounding its destruction and 

consequent debate on the preservation of Aboriginal heritage places (or lack thereof), but even without this 

notoriety, I would still consider it to be of national significance.  Jundaru Cave is a smaller site, but has an 
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exceptionally large artefact assemblage, with a large assemblage from Pleistocene levels in the deposit.  

Large samples of Pleistocene age stone artefacts from single sites are rare. 

72. The remainder of the key sites described are regionally important but do not, in my opinion, reach the 

threshold to each be considered to be of national significance although some of them may once have.  They 

do not, in of themselves, provide barrier breaking evidence for human occupation of the country, or even 

the region.  Nor do they provide assemblages of artefacts that, in of themselves, significantly change or 

redefine our understanding of human occupation and use of the landscape in the way a site of national 

significance may be expected to.      

73. Following the summary of this reference collection of important regional sites, I examine the features of the 

five sites in the Solomon Hub suggested by Veth and Bird at paragraph 45 to be of national significance. 

Having reviewed those five sites, I do not consider that any of them would be of national significance. 

Sites within the SHP 

TRYINPAD13-03 

Curtis et al 2013b; Curtis et al, 2015a 

74. My concerns with the dating of this rockshelter are noted above. All of the 14C results are on detrital charcoal, 

there being no hearths in the shelter. Further, the assemblage of artefacts totals 22 with no other organic 

or faunal remains or artefacts.  This site cannot be accepted as being in excess of 50,000 years old, and in 

any case has very sparse archaeological evidence for any occupation.  What value the site has for the 

purposes of archaeology have been realised. Given the sparse archaeology and the highly equivocal nature 

of the dates I consider this site to have low archaeological significance. The site is a moderate sized rock 

shelter with some evidence of human occupation, which in the Pilbara region are exceedingly numerous. 

75. The nature and duration of the occupation for this site is not clear given the issues I have discussed 

concerning the dating, which may have an impact on the appropriate conclusions drawn from this data. 

Nonetheless, even taking the comments in the salvage report at face value, the site demonstrates “low 

intensity and brief occupation episodes at this site” (Curtis et al, 2015a:208). Based on these comments, in 

my opinion, this site is not an example of significance being demonstrated by “repeated occupation through 

time” (as raised by Veth and Bird at paragraph 45). 

YIN11-028 

Rowland and Timms, 2012a; Curtis et al 2014a 

76. My assessment of the dating of YIN11-028 is provided above. This site was a moderately large rock shelter 

(17m x 7.8m) which over a multi-stage investigation yielded 670 stone artefacts.  The assemblage contains 

very little bone or other organic cultural assemblage. The most secure date for this site is from a hearth 

feature dated to ~20,000 years ago, and for these reasons interpreting the site as significantly older is highly 

speculative. The artefact assemblage from the site is moderately large, and does provide the basis for a 

useful analysis.  Even allowing for fragmentation there remains sufficient specimens to perform relevant 

comparisons and statistical analyses. Regardless, there are numerous sites in the Pilbara region firmly 

dated to the time period, and given it is stratigraphically questionable attribution of national heritage 

significance cannot be sustained. 

77. The evidence of the nature and duration of occupation appears to be inconclusive or unclear. Taking the 

report at face value, the authors of the salvage report note that the low to medium level of polish on basal 
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grindstones and basal grindstone fragments is evidence that although it is extremely likely grinding occurred 

at this heritage place, it was not extensive, and again implies that this rockshelter was “perhaps a place of 

repeated, temporary occupation” (Curtis et al, 2014a:163). Sporadic temporary occupation without any 

further important features does not, in my opinion, qualify as a site of national significance given the 

uncertainty of the basal dates.   

YIN09-002  

Rowland and Timms, 2012a; Rowland and Timms, 2012b; Coutant, 2018a; Coutant, 2018b 

78. My comments on the dating of YIN09-002 are provided above. The site is a moderately large shelter ~14m 

x 9m in plan area subject to a multi-stage investigation of 2.55m2 in total. The deposit was shallow, around 

0.4m deep, and a total of 143 artefacts were recovered (Coutant 2018a).  Artefacts were found relatively 

consistently throughout the deposit, albeit through sparse artefact numbers and there were no other 

assemblages of faunal remains or organic artefacts. The presence of identifiable hearth features indicates 

a degree of stratigraphic integrity.   

79. This site provides a regionally important data point, but it is not the oldest site in the Pilbara, and the total 

artefact assemblage is small and as a consequence it cannot be a reference site for assemblage 

comparison in the same way that, for example, Juukan 2 is able to be.  The absence of any organic artefact 

assemblage or faunal food remains similarly detract from the significance of the site.   

80. The evidence of the nature and duration of occupation is that the site did not experience any significant 

phases of intensive use. Taking the report at face value, the authors of the salvage report note that the site 

was likely only used as a short term rest location as the artefact assemblage does not evidence intensive 

use or long term visitation events, particularly during the earlier stages of its occupation (Coutant, 

2018a:52). 

81. For these reasons I do not consider YIN09-002 to be of national significance. 

YIN10-111 

Rowland and Timms, 2012a; Rowland and Timms, 2012b; Curtis et al, 2013a; Curtis et al, 2015a 

82. This site is a small shelter with a floor area of ~7m x 7.5m in plan area. It was excavated to ~1.6m, initially 

through excavation of a 1m x 1m test pit and subsequently through excavation of an additional 1.7m2. A 

total of 152 artefacts (~56/m2) were recorded across the three excavation units (Curtis et al 2013a, Volume 

4:5,9,15). An additional 9 artefacts were recovered from the surface of the shelter. Notes on the stage 2 

excavation record root penetration and termite activity throughout the deposit. The deposit was 

homogenous in composition and no hearth remains were recorded in any of the pits. OSL results were 

interpreted to indicate an initial occupation of ~35,000 calBP. While OSL results from Pit 2 are in order, 

other stratigraphic problems with the site (bioturbation, inverted 14C dates, uncharred wood fragments at 

depth) suggest a low level of confidence can be placed on associations with cultural material and the age 

of sediment deposit.   Consequently, in my opinion, an age of ~35,000 for initial occupation for this site is 

unreliable.  

83. The site is small, with a deposit of uncertain integrity, the oldest dates even if considered reliable do not 

approach the oldest dates in the SHP and there is no organic artefact assemblage or faunal food remains. 

As a consequence, I consider this site is not of national significance. 
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YIN10-014 

Curtis et al, 2014b 

84. This site is a moderate sized shelter with a floor area of ~5.3 x 13.6m. It was excavated in two phases with 

a plan area of 2m2 excavated and 35 artefacts recovered (18/m2). The deposit was only ~0.6mn deep and 

there were no firmly identifiable features, with the oldest median date for the site being ~35,155 BP on 

detrital charcoal. Therefore, in my opinion, the date is unreliable based on the nature of the dated sample, 

and shallow deposit.  

85. The evidence of the nature and duration of occupation appears to be inconclusive or unclear. Taking the 

report at face value, the authors of the heritage information submission form note that while the earliest 

date retrieved was 35,155 ± 461, the early Holocene date of 10,423 ± 28 years BP retrieved indicates “a 

period of abandonment within the rockshelter of around 18,000 years” but further questions are raised as 

to whether this reflects a genuine period of abandonment (Curtis et al, 2014b). 

86. The site has a very shallow deposit of uncertain integrity, the oldest dates even if considered reliable do not 

approach the oldest dates in the SHP and there is no organic artefact assemblage or faunal food remains. 

As a consequence, I consider this site is not of national significance. 
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Djadjiling 
Rockshelter 

~40,350 1315 292 2 High Moderate High High 

Moderate 
First use 
+40kya and 
LGM 
evidence 

High Moderate 
Low -
Moderate 

Low-
Moderate 

No 

HS-A1 Rockshelter. ~40,670 1430 358 0.8 
Moderate-
High 

Moderate  Moderate High 

Moderate 
Earliest date 
debateable, 
first reliable 
date ~28kya 

High Moderate 
Low -
Moderate 

Low-
Moderate 

No 

Jundaru  
(HN-A9) 
Rockshelter (Malea 
shelter) 

~35,980 26,1816 5236 1.7 High High High High 

High. 
Has a large 
Pleistocene 
artefact 
assemblage 
(rare) and 
LGM 
evidence  

High Moderate High High Yes 

 

 

6 These figures based on 5m2 excavated by ACHM, and does not include the assemblage excavated by McDonald Hales and Associates (MHA) in 1994.  Edwards and Murphy (2003) report that they estimate the 
2m2 excavated by MHA yielded ~30000-40000 artefacts based on 4577 analysed from a 0.5m x 0.5m quadrat (18,308/m2). 
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HD07-3A-PAD13 ~47,100 1718 344 2 Moderate Moderate Moderate Moderate 

Low 
Only minor 
charcoal, so 
only OSL 
dates, 
evidence of 
artefact 
and/or 
deposit 
movement – 
dates 
unreliable 

Moderate Moderate 
Low-
Moderate 

Low-
Moderate 

No 

Juukan 2 ~42,490 7309 487 1.6 High High High High High High High High High Yes 

Boodie Cave ~46,650 6,002 600 1.8 High High High High 

High 
Oldest 
reliable date 
for 
occupation 
in the Pilbara 
region, LGM 
occupation 

High High High High Yes 

Watura Jurnti 
Rockshelter 

~43,550 730 61 2.3m Moderate High High High 

Moderate 
Extends 
known +40k 
dates to the 
Yandi local 
area, and 
the spread of 
regional 

Moderate Moderate 
Moderate-
High 

Moderate No 
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dates, but is 
within known 
regional 
range. Has 
LGM 
evidence 

Yamararra 
Ganyjingarringunha 
Rockshelter 2 
YG-02 
(Bankangarra) 

~42,490 596**7 298 1.6 High High High High 

Potentially 
High 
Dating a 
work in 
progress. 
High 
resolution 
OSL 
sampling 
may provide 
additional 
confidence. 

High High High High Indeterminate 

               

TRYINPAD13-03 ~53,000 22 11 0.9m Uncertain Low Moderate High 

Low-
Moderate 
Old date, but 
very 
uncertain 

Low Low Low Low No 

 

 

7 Rockshelter YG-02 (Bankangarra) is a work in progress, these figures based on information in Veth and Bird 2024.     
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stratigraphy 
in 
conjunction 
with very 
sparse 
archaeology. 
Unreliable. 

YIN11-028 ~45,660 643 216 1.2m Moderate Moderate High High 

Moderate 
Dates 
throughout 
sequence 
inverted or  
unreliable.  
Oldest 
reliable date 
is ~20k BP 
which is 
LGM 

Moderate Moderate Low Low No 

YIN10-111 ~35,000 152 56 1.6m Moderate Low Moderate Moderate 

Moderate 
Stratigraphic 
issues 
(modern 
wood) and 
oldest date 
on OSL 

Low-
Moderate 

Moderate Low Low No 

YIN10-014 ~35,000 35 18 0.6m Moderate Low Moderate  High 

Low.  
Dates only 
on detrital 
charcoal, no 

Low Low Low Low No 
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LGM 
evidence 

YIN09-002 ~42,670 143 58 0.4m 

Moderate. 
Extant 
hearths, 
but 
deposit is 
very 
shallow 

Moderate Moderate High 

High 
A date +40k 
from a 
distinct 
feature 

Moderate Moderate Low Low No 
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Bangkangarra and the archaeological richness of sites in the SHP 

Overview 

87. The description of the archaeology of YG-02 is fascinating and I look forward to reading further about the results of 

excavation at the site. Veth and Bird describe the preliminary results from a place that is likely to become regarded 

as a signature site for the region. It is a large shelter located less than 1km to reliable water, and is outside the 

active mining lease footprint.  

88. It is clear the site has special qualities, and the fact it is the only shelter of its type and richness yet investigated at 

the locality, noting the potential of YG-01 described by Veth and Bird, underlines the general consistency of the 

remainder of the Solomon Hub archaeological sites with the broader Pilbara region. 

89. Veth and Bird’s conclusion at paragraph 149 that “there is consistent evidence that the area of the SHP would have 

contained equally archaeologically rich sites” as YG-02 “some of which have been destroyed” is, in my opinion: 

a. highly speculative with regard to the direct application of results from elsewhere in the Hamersley Plateau to 

the SHP, and 

b. is not supported from evidence within the SHP itself. 

90.  At paragraph 28, Veth and Bird acknowledge the volume of descriptive reports which represent “a significant effort 

to mitigate the loss of cultural materials”. At paragraph 89(iv), they go on to observe “there generally appears to 

have been a systematic and high number of archaeological surveys to locate archaeological sites and places in the 

SHP and repeated efforts to salvage physical objects”. I agree with this characterisation made by Veth and Bird at 

paragraphs 28 and 89(iv) of the body of archaeological work. 

91. YG-02 is large, visible and has a floor with surface archaeology. From the large number of sites investigated in the 

SHP there are none that compare to YG-02 for an overall combination of depth of deposit, stratigraphic integrity, 

artefact density, artefact diversity and age.   

92. In support of an assertion at paragraph 149 that the SHP would have contained sites equally rich as YG-02, some 

of which have been destroyed, Veth and Bird supply their Figure 7 and note 11 sites excavated in the SHP with 

dates in the Pleistocene and Early Holocene (>5,000 BP). Seven of these sites have been destroyed and 4 are 

subject to heritage restriction zones.    

93. In the above section, notably in Table 2, I have previously provided my assessment of the significance of YIN11-

028, TRYINPAD13-03, YIN10-014, YIN09-002, YIN10-111in comparison to key Pilbara sites, including YG-02. I 

consider YG-02 rates highly across a range of indicators of scientific importance / potential. While each of these 

sites contributes to the overall knowledge of the SHP area, none of these sites are individually comparable to the 

results being obtained from YG-02.  I note that the sites YIN10-014 and YIN10-111 are both subject to heritage 

restriction zones, as shown on ‘Agreed Map 1 Enlargement 3’.  

94. The additional sites included in Veth and Bird’s Figure 7 are: TRYINRS12-01, YIN08-31, TRYINRS13-11, 

TRYINSC13-02, YIN10-120 and YIN10-012. I discuss these below. 

TRYINRS12-01 

Curtis et al 2015b 

95. This is a large, twin chambered rockshelter 17m x 7m in floor area.  Numerous artefacts were noted on the surface 

of the shelter when first recorded. 340 artefacts were eventually collected from the surface. The deposit is ~1.2 - 

1.3m deep, considerably shallower than YG-02.  1,290 artefacts were recovered from the excavation of a 2.25m2 
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footprint (573/m2), and found throughout the deposit to the base. A hearth found at ~20cm depth was dated to 

23,870-23,212cal BP (Curtis et al, 2015b: 282) although other much younger dates were obtained from deeper in 

the soil profile,showing the site does not have good stratigraphic integrity. The deposit contained organic remains 

such as animal bone and paperbark. It has been avoided, remains extant within the SHP and is protected by a 

heritage restriction zone, as shown on “Agreed Map 1, Enlargement 5”. 

YIN08-031 

Rowland and Timms, 2012a; Rowland and Timms, 2012b; Chisholm et al 2014; Howard and Chisholm, 2016; Howard and 
Coutant, 2016 

96. This site is a small shelter ~7m x 5m in floor area. It was subject to a multi-stage investigation comprising a 1m x 

1m test pit followed by an additional 1m x 1m salvage pit. The deposit was shallow at ~0.5-0.6m, and the artefact 

assemblage was sparse. Seven artefacts were recovered from both phases of excavation (3.5/m2) and one 

manuport was found on the surface of the shelter.. While the salvage component of the project noted ‘good 

stratigraphy’ I note that all of the dated samples were from detrital charcoal and the authors of the salvage report 

postulate bushfires as a reason for charcoal throughout. The oldest date for charcoal in association with artefacts 

was 34,895-34,134 calBP (Howard and Chisholm 2016:7). A second occupation event is postulated to have 

occurred 12,420-12,030 calBP (Howard and Chisholm 2016:1).  In my opinion there is insufficient cultural material 

in this deposit to draw any clear conclusions regarding occupation and/or abandonment. With a total of seven 

artefacts, no in situ cultural features and widespread charcoal (which probably has an environmental origin), this 

site offers little opportunity to present meaningful interpretation beyond the obvious statement that it was occupied 

at least once during antiquity.  It has been avoided, remains extant within the SHP and is protected by a heritage 

restriction zone, as shown on “Agreed Map 1, Enlargement 5”. 

TRYINRS13-11  

Curtis et al, 2013a; Curtis et al, 2015a 

97. This site is a small shelter 6m x 6m in area subject to a multi-stage investigation.  A total of 1.7m2 was excavated 

recovering 98 stone artefacts (58/m2) but no additional organic material.  No cultural features such as hearths were 

found and the oldest dates on detrital charcoal were ~12,500 BP. This site has limited potential to inform us of 

Aboriginal life beyond what is already understood about the site.  

TRYINSC13-02 

Curtis et al, 2013a; Curtis et al 2015a 

98. This site is a ‘site complex’ which consists of three related and adjoining rockshelters, one of which contained rock 

engravings which Yindjibarndi elders considered to be culturally significant. 

TRYINSC13-02 RS1 

99. A moderate sized twin chambered shelter ~8m x 10.5m in floor area exhibiting prolific roof fall and animal 

disturbance. The site had a multi-stage investigation which comprised a 1m x 1m test pit followed by surface 

collection of artefacts.  The test pit was less than ~1m deep and yielded 288 stone artefacts (Curtis et al 2015:57). 

No cultural features were noted, no dates were older than ~1,000 years and all were on detrital charcoal.  

TRYINSC13-02 RS2  

100. A moderate sized shelter ~7.5m x 6.5 m in plan area exhibiting prolific roof fall and animal disturbance. The site 

had a multi-stage investigation which comprised a 1m x 1m test pit followed by surface collection of artefacts. A 

Total of 69 artefacts were retrieved with the majority coming from spits 2 and 3 (Curtis et al 2015:59). No cultural 
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features or organic material was reported and all dates were obtained from detrital charcoal. The oldest median 

date was ~1,450 calBP.   An additional 21 artefacts were collected from the surface of the shelter. 

TRYINSC13-02 RS3  

101. This site is a moderate sized rockshelter 14m x 6m in plan area. The site was noted to have prolific roof fall on the 

surface as well as animal disturbance. Of note was the occurrence of 3 pecked engravings on boulders on the 

shelter floor.  

102. The site was investigated through 5 excavation units of varying sizes for a total of 4m2 area (scaled off floor plan). 

A total of 36 artefacts were recovered from the excavations (Curtis et al 2015:61), and despite excavation 

extensions occurring to investigate potential heath features only two were found. The oldest of these features was 

~16,900, and there were inversions in the other dates from the deposit.  The attribution of a Pleistocene date for 

this site is problematic, given the variation of surrounding dates, and the small artefact assemblage gives additional 

cause for caution. The consultants were equivocal stating ‘…determining whether this date [Pleistocene date] is 

part of the initial occupation sequence is difficult…’ (Curtis et al 2015a: 105).  

YIN10-120 

Golden et al, 2013; Curtis et al 2015a 

103. This site is a moderate sized shelter 8.5m x 5m in area, initially recorded with 14 surface artefacts including 3 

grindstones. A scarred tree is located just outside the shelter. The site was subject to a multi-stage investigation 

that completed a total of 7.25m of excavation areas yielding 1,410 artefacts (188/m2) (Golden et al, 2013:202). The 

deposit was ~1m deep and 14 charcoal samples were dated, some from ‘features’ and some from detrital charcoal. 

These dates showed significant inversions / inconsistency, and the oldest median date was ~ 10,000 years calBP.   

YIN10-012 

Curtis et al, 2014b; Golden et al, 2015 

104. This is a moderate sized shelter ~6m x 8m in plan area. The original test excavation was 2m x 1m in area to a 

depth of ~1.4m. Bioturbation agents were noted throughout the deposit. A total of 157 artefacts were found in the 

test pits (79/m2), concentrated in the top half of the deposit.  A date of ~14,000BP was returned from a hearth ~45-

65cm below the surface.  No organic artefacts or faunal remains were noted.  

Conclusion 

105. From the analysis presented above, I conclude that there is no consistent evidence “that the area of the SHP would 

have contained equally archaeologically rich sites” as YG-02 “some of which have been destroyed”.  Of the seven 

sites identified by Veth and Bird that have been destroyed (as represented in Figure 7), none are sites of similar 

significance or archaeological richness to YG-02.  

Survey and site identification methodology used 

106. At paragraphs 83-88, Veth and Bird summarise survey and identification methodology used by Terra Rosa. They 

provide no strong criticisms for most of the processes, and I agree that it follows a relatively standard format.  

107. At paragraph 88, Veth and Bird note objections to the use of a technique called ‘probing’ as a method of determining 

archaeological potential. Noting my earlier comments on the importance of depth of archaeological deposit, 

attempting to estimate the depth of deposit in a rockshelter is an important, but not sole, criterion for establishing 

such potential. While there are non-invasive methods (such as ground-penetrating radar) to determine soil depth 

over bedrock these methods are not practical or accessible for application in large numbers during field surveys 

where they may be needed haphazardly. The simplest method to try to estimate the minimum depth of deposit in 
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a shelter is through the use of a thin spike or probe, which is inserted into the ground. This is a standard and 

widespread method. I note its use by consultants other than Terra Rosa in the Solomon Project Area at a number 

of rockshelters, including by Gavin Jackson in 2022 for the Yindjibarndi Ngurra Aboriginal Corporation and 

Juluwarlu Group Aboriginal Corporation (Ryan et al, 2022).  

108. At paragraph 88, Veth and Bird cite Terra Rosa in describing that probing is not a reliable predictor of depth of 

deposit with a subsequent criticism that reliance on probing results may mean that some sites were not test pitted. 

It is important to note that application of the probing technique is not designed to predict the depth of an 

archaeological deposit, especially in the generally-gravelly conditions encountered in the Pilbara. The technique is 

applied to estimate the minimum depth of deposit that might be encountered and is used in conjunction with other 

criteria to make an assessment of the deposit’s archaeological potential.   

109. The flow chart provided by Veth and Bird (Figure 5), which was taken from Howard and Coutant 2016, demonstrates 

that a multi-faceted process was applied to determining archaeological potential. This chart clearly shows Terra 

Rosa archaeologists were considering potential deposit depth, proximity to other places or objects, obvious human 

occupation on the surface (stone artefacts on the shelter floor, dripline or talus slope, rock walls or cairns inside the 

shelter, and/or rock art) as criteria indicating potential to be a site within the meaning of s 5 of the Aboriginal Heritage 

Act 1972 (WA). Based on my training, study and experience, this approach is a standard and widespread method 

of collating information to inform a strategic approach to identifying sites in any given project area in the Pilbara.  

110. At paragraph 88, Veth and Bird present the opinion that a reliance on probing deposits as a determinant of potential 

means it is likely that important places have not been test pitted. I consider that the criteria (as identified in Figure 

5 of the Veth and Bird report) used in assessing potential in the SHP are standard and widespread in the Pilbara. 

Veth and Bird conclude that the overall result of applying the system used by Terra Rosa is that the recovery of 

datable rockshelter deposits in the SHP is likely to be underrepresented. I understand their use of the phrase 

“datable rockshelter deposits” to mean a deposit with sufficient intact stratigraphy that it preserves at least one 

datable feature, such as a hearth. Given the range of criteria applied to the assessment of deposits in the SHP, I 

disagree with their conclusion for the reasons I have expressed. 

Publication of results 

111. At paragraph 31 Veth and Bird offer a statement to the effect they were unable to locate publicly published 

conference proceedings, monographs or volumes from the extensive salvage work conducted at the SHP over a 

decade. Observations regarding a lack of publications are also made at paragraphs 66 and 96-100. Specifically, at 

paragraph 96(b), Veth and Bird observe that further reports or publications should be produced on the contents of 

these sites for the use of other heritage professionals and the wider public. I disagree with a criticism based on a 

lack of publication. 

112. In Western Australia there is no standard condition of consent that mandates publication of results. To the extent it 

is relevant, while publication of significant results is an ideal outcome, it is comparatively rare in the Australian 

commercial heritage management context to publish the results of a commercial compliance project.  Compliance 

conditions do not dictate the necessity for publication. In 32 years of undertaking archaeological projects in Australia 

with First Nations groups I have never undertaken a compliance project that mandates publication of results in a 

peer reviewed and publicly accessible location (eg, a journal paper, book chapter or monograph). Indeed, at times 

cultural sensitivity and commercial in confidence considerations from developers and/or First Nations groups can 

make publication of results difficult. In fact, the commercial terms of engagement can prevent or hinder further 

publication. In my experience most journals require a statement of cooperation between authors and the First 

Nations groups with whom they are working. Further, as part of the materials I have been briefed with I have noted 

restrictions on the relevant heritage consultants. For instance, reports for YIN10-111 note that Yindjibarndi 

Traditional Owners requested that information regarding the site be kept confidential as it contained culturally 

sensitive material (Curtis et al, 2015a; Curtis et al, 2015b). 
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113. Preparation of publication quality manuscripts from commercial projects is time consuming in terms of conversion 

of commercial data to publishable results and attendant First Nations community consultation is similarly time 

consuming, with no guarantee of approval to publish. These are rarely tasks that consultant archaeologists are paid 

to do.  

114. The above considerations apply in the current context of mining operations and the steps required to achieve 

compliance with the relevant legal framework and are to be contrasted to the position of academic exercises which 

have as their purpose the publication of a paper for wider dissemination and public education. That is not to say 

consultant archaeologists do not publish, there are notable examples of those who do have an impressive 

publication record stemming from commercial projects, but overall they are in the minority. As one example I 

examined authorship of the articles published in the premier archaeological journal for Australian content, Australian 

Archaeology, for the period 2014-2024 (current year of issues presently incomplete). Over that time there were 284 

articles published in total (excluding book reviews, obituaries, notices and other minutiae). Of these, 16 (5.5%) were 

by authors claiming primary affiliation with a consulting company and the balance had affiliations with universities.  

I acknowledge there are many other avenues for scholarly publication where consultants have published papers, 

but in my opinion the calculation performed for Australian Archaeology is a fair proportional representation generally 

across the industry. If there is criticism to be made of for non-publication of results, it is to be made at the level of 

legislation and regulation which does not mandate publication of results, and not of consultants who are not 

remunerated to do so. 

115. In noting the ideal of publication, at paragraphs 97-100 Veth and Bird cite sections of codes of ethics from the 

Australian Archaeological Association (AAA), the Australian Association of Consulting Archaeologists Inc (AACAI), 

the Society for American Archaeology (SAA) and the European Association of Archeologists (EAA). The entries for 

the SAA and EAA are irrelevant.  There are few Australian archaeologists who are members of either of the SAA 

or EAA – a person cannot be held to a code of ethics espoused by an organization they do not belong to.  

116. The passage referred to from the Code of Ethics of the AACAI is:  

2.1  A member will take a responsible attitude to the archaeological resource base and to the best of her/his 
understanding ensure that this, as well as information derived from it, are used wisely and in the best 
interests of the public (https://www.aacai.com.au/about-aacai/code-of-ethics) 

117. This clause is opaque in meaning and is included in a subsection of clauses under a sub heading of DUTY TO THE 

PUBLIC.  None of these clauses mandate publication of results, just that information ‘should be used wisely’.  

118. The Code of Ethics for the AAA is the most specific relevant Australian example, stating:  

4.4.2  Members will disseminate the results of their work as widely as possible using plain language where 
appropriate https://australian archaeological association. com.au/governance/code-of-ethics/ 

119. Even this entry does not mandate publication, but reverts to ‘as widely as possible’, which in the case of many 

commercial projects may only be to the Aboriginal community and the client.  

120. It remains an avenue that could be pursued by any interested archaeologist who wishes to investigate and further 

publish studies of the Pilbara region on these matters to make application to the government department for 

permission to review relevant reports which remain in the ‘grey literature’. 

Conclusion 

121. While I sense Veth and Bird’s frustration with a lack of publication of results from particular sites in the SHP, their 

implied criticism is unwarranted. Based on my training, study and experience in the industry, the publication of 

results from commercial compliance projects is not a consistent occurrence due to factors that I have described 
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above. It is unreasonable to suggest that non-publication of results in this instance is a failure to comply with ethical 

considerations. 

 

 

 

 

Doug Williams 

30 August 2024 
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Annexure 3: Dating measures 

Overview 

1. There are two main techniques of dating used in Australia – Radiocarbon dating (14C dating) and Optically 

Stimulated Luminescence dating (OSL). 14C is an ‘unstable’ isotope and dating with it measures its decay, which 

has a known ‘half life’.  OSL dating dates the last time grains of sand saw sunlight.  The technique of 

thermoluminescence is also used in Australia, but is less widely applied than 14C or OSL, and I do not consider it 

further in my comments.  

2. Dating can be applied in two main ways – direct dating or dating by association.  Direct dating is where a technique 

is applied to a particular ‘dateable’ object or feature.  Dating charcoal extracted from the remains of a fireplace 

provides a direct date for that feature, just as dating a bone or shell dates the death of that animal. Dating by 

association is where a date for a sample is taken to be a reasonable proxy for a cultural object in close proximity – 

a stone artefact for example. Worldwide, stone artefacts are the most widespread and resilient indicators of human 

occupation, but because they are inorganic there exists no reliable method of dating the creation of a single 

specimen directly. They are dated by being in close association with dateable material, such as charcoal in the 

case of 14C or the sand in which they are found in the case of OSL. 14C can be used to apply direct dating to organic 

cultural features or associative dating through proximity of dated samples to other cultural objects. In an 

archaeological context, OSL is mainly used in the context of associative dating.  

3. When undertaking dating by association, it is crucial to be confident that the cultural object being dated (for example, 

a stone artefact) is actually from the same period as the deposition of the dateable material.  A site where this is 

demonstrable, or highly likely, is said to have good ‘integrity’.  Sites such as rock shelters in the Pilbara are dynamic 

environments, even though they appear to be stable and some have held sediment deposit for tens of thousands 

of years.  Biological activity, mainly through burrowing or underground dwelling animals, move soil and gravels up 

and down through the soil profile.  Tree root intrusion can also move items horizontally and vertically. In terms of 

physical properties acted upon by nature, stone artefacts are no different to gravels, and can be (and are) moved 

by these activities. Investigation of an archaeological site should be undertaken very carefully in order to conclude, 

as far as possible, that cultural features like stone artefacts were actually dropped in or very close to the location 

in which they are found or whether they had been moved there subsequently.  The term in situ is used to describe 

cultural material that has not been moved or otherwise disturbed.  

4. The depth of archaeological deposit can be a factor in the integrity of an archaeological deposit. The depth of a 

deposit can be affected by a number of variables including natural sedimentation rate, morphology of the shelter 

and its ability to retain sediment, and the intensity of site use by people. Deep deposits have two important 

advantages over shallow deposits. Firstly, by and large, they allow vertical separation of cultural samples including 

samples for dating, which has higher potential for identifying different phases of human use.  It may be easier to 

see distinct or discrete occupation events in a deep deposit than in a shallow deposit when multiple events may be 

conflated together. Secondly, and although by no means absolute, a deeper deposit may be less prone to ongoing 

high energy disturbance than a shallow one. In my experience, Pilbara rockshelter deposits, even though some 

may be very old, are generally more shallow and have accumulated more slowly than shelters in other parts of the 

country. 

Radiocarbon dating 

Allen and O’Connell 2014 

5. 14C is created in the upper atmosphere as a result of interaction of cosmic rays and nitrogen (14N).  It is disseminated 

through the atmosphere and taken up by every living thing, and while an organism is alive it ingests and/or absorbs 
14C in equilibrium with environmental conditions. When an organism dies it ceases to ingest 14C, and the element 

in the organism’s remains begins to decay.  The half life of 14C is 5,730 years, so by measuring the amount of the 



 

 

isotope present in the organic remains being dated we can estimate the time at which it died.  The most common 

materials dated in Australian archaeology are charcoal, bone and shell as these materials, particularly charcoal, 

are robust and survive well for thousands of years if in protected and/or environmentally stable locations.  

6. Levels of 14C fluctuate through time and environmental conditions and to account for this variation 14C dating results 

must be calibrated to arrive at ‘calendar’ years.   Uncalibrated dates are usually accompanied by the postscript BP 

(Before Present), with the ‘present’ being taken as the year 1950 CE.  Once calibrated, dates in Australia are usually 

presented as ‘calBP’, although the Christian calendar postcripts ‘BC’ and ‘AD’ are also used. Information used to 

calibrate 14C dates is constantly being revised and improved, which means dates become constantly more reliable, 

error margins (the date range) are reduced and previous results can be reviewed and updated using revised 

calibrations.   

7. 14C dates are presented in a range rather than a single date, with a range representing a statistical probability. This 

may be in the form of ‘+’ (eg 5,200 + 98 calBP), or as a date range (eg 5,102-5,298 calBP), and the confidence 

level in that range should be provided as a percentage – usually at 2 standard deviations, or ~95% confidence 

level.   

8. Because 14C dates the decay of the isotope, the older the sample is, the less there is to measure.  Currently, the 

limit of 14C is ~55,000 years (Allen and O’Connell, 2014).  

9. I present below two schematics to illustrate issues of site integrity with regard to dating using 14C.  

 

 

Figure 1: Schematic of cross section of an archaeological deposit 

 

10. Figure 1 shows a hypothetical archaeological deposit. There are two fireplaces (normally termed hearths), one 

dated to 2,520-2630 calBP, the other dated to 25,520-26,300 calBP. The dates are on charcoal fragments taken 

from within the feature.  This is direct dating of an archaeological feature.  Because they are a clear cultural feature 

that cannot move and remain identifiable it is reasonable to infer they date human visitation to the site. In layer 3, 

the hearth is closely associated with stone artefacts.  If no disturbance has occurred to the hearth, then it is 

reasonable to infer the nearby artefacts are probably in situ and so by association are of the same age. In layer 4 

a 14C date of 35,520-36,300 calBP has been determined for charcoal found in the soil but not part of an identifiable 

cultural feature. At many Australian archaeological sites this associative dating is how the oldest dates for sites are 

determined, but great care must be taken to ensure both the artefacts and the charcoal samples are from the same 

time period. Without strong evidence that the deepest artefacts were dropped right there when that level was the 



 

 

surface we could only say that the firm date for human occupation is 25,520-26,300 calBP, and that anything older 

is speculative. 

 

 

Figure 2: Schematic of a cross section of an archaeological deposit – example of potential artefact movement 

 

11. Figure 2 shows the same hypothetical archaeological site, but in this instance a burrowing animal (say, a goanna) 

has burrowed through the deposit.  Stone artefacts in the upper layers have been dislodged from the roof of the 

burrow and have slid or been pushed downwards by animal movement and gravity, while others on the floor of the 

burrow have been scratched upwards when the burrow was dug. If the deposit is very similar colour and texture all 

the way through (as many Pilbara rockshelter deposits are) and the burrow collapses (as they all do eventually), 

the movement of artefacts between levels may be difficult to discern. This process may have occurred many times 

over the time period of human occupation.  This is just one example of how artefacts might move in a deposit.  

Stockton (1973) demonstrated that ‘scuffage and treadage’ could displace artefacts quite quickly – up to 10cm 

below where they were first dropped. Pilbara rock shelter deposits tend to accumulate very slowly – a 10cm variation 

in vertical location could mean 10,000 years of occupation.  Richardson (1992) has demonstrated in excess of 

50cm of vertical movement of artefacts in deposits at Kenniff Cave in Queensland with no obvious vector.  This 

process may also cause organic material to move within a deposit.  

12. Australia has evolved to have, in most regions, a landscape prone to fire and a flora resistant to it.  Environmental 

charcoal is a common component of the organic matter in the landscape. The Pilbara region is an area of weather 

extremes where charcoal can be swept up in strong winds and re-deposited, or washed around the landscape 

carried by runoff. This normally occurs as small pieces of charcoal, and in older deposits, such charcoal can be 

broken and or disintegrate into very small pieces.  This is known as ‘detrital charcoal’. As indicated above, many 

early Australian dates have been determined using detrital charcoal, in fact ‘almost half’ the available 14C data in 

the country is based on detrital charcoal samples (Allen and O’Connell 2014: 87-8). This approach has been 

criticised by Allen and O’Connell (2014:88), who admonish “Radiocarbon determinations from detrital charcoal 

should not be assumed to be automatically associated with the human behaviour being dated”. I agree with this 

conclusion.  

OSL dating 

Allen and O’Connell 2014 

13. The OSL technique dates the last time sand grains were exposed to sunlight.  Energy is stored in particular grains, 

notably quartz and feldspar, not all grains of sand are suitable. The stored energy is dispersed when a grain is 



 

 

‘bleached’ by sunlight. If the grain of sand is sheltered from sunlight, the energy accumulates at a known rate.  If 

the grain of sand can be collected and kept from the sun, its energy can be measured if subjected to a light 

simulating sunlight hitting the earth’s surface.  The most common OSL technique is ‘single grain analysis’. In this 

method 100 grains are selected from a field sample and subject to individual measurement.  Patterns in the results 

are then interpreted to provide a date as x ‘ka’ (x thousands of years ago).  

14. While error margins for OSL are regularly greater than 14C there are two main benefits to the OSL technique.  The 

first is that the date received is not reliant on the presence of organic material.  This has resulted in sites and/or 

layers that were previously undatable to be able to be dated.  Secondly, the substance (energy build up) being 

dated is accumulating as opposed to decaying.  This means that OSL is able to return dates older than the current 
14C barrier of ~50,000 years. 

15. Signals from 100 sand grains are measured to control for the movement of soils over time by a variety of agents, 

collectively termed ‘bioturbation’. While these include macro level disturbance such as that described above, it also 

includes smaller agents such as ants, spiders, termites, worms and others that can move small particles and/or 

created voids that allow water and gravity to also create movement. Where soils have been relatively stable 

samples will regularly return some individual results that are exceedingly old, and some that are very young, but 

there is normally a group of results that cluster at a particular date somewhere in the middle of those two extremes. 

This provides an OSL range.  In this way, OSL provides a ‘best estimate’ of the age of the soil in which cultural 

material is found.  

16. The collection of OSL samples is done via the insertion of a hollow tube into the deposit being dated (Figure 3) – 

normally at night under red lamps to avoid any sunlight light contamination, although more recently dusk and/or out 

of direct light conditions have been deemed acceptable (pers obs).  The samples are bound up and only opened 

in the laboratory under red light similar to working in a photographic dark room. The usual size of an OSL tube is 

~50mm-80mm in diameter and ~200-250mm long.  These tubes are hammered into the side of an excavation and 

then carefully removed, capturing a core of soil within it.  Such a large sample of soil is necessary in environments 

where the requisite crystals are rare, but need not be so large where they are more common.   

 

Figure 3: OSL Tubes (x3 – 1 large, 2 small) inserted into wall of excavation, awaiting extraction. (Morney Plains 1 
quarry, far south west Queensland.  Photograph by D.Williams 2021. 

 



 

 

 

Figure 4: Schematic of archaeological deposit cross section indicating OSL tubes collecting sand grains.  

 

17. The issues of site integrity with regard to artefact provenance described for 14C dating are similar for the application 

of OSL, with regard to the actual relationship between cultural objects and the soil in which they are found (Figure 

4 above).  

  



 

 

Annexure 4: Letters of instruction 
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