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Executive Summary 

Insite Heritage Pty Ltd have been commissioned by Ashton Coal Operations Ltd 
(ACOL) to conduct an Aboriginal archaeological heritage assessment of an area that 
has been selected for the development of the South East Open Cut coal mine (herein 
described as the study area).  

ACOL currently operate the ACP both underground and open cut coal mines 
approximately 14km north of Singleton in the Hunter Valley. The study area adjoins 
the current underground operations east of Glennies Creek and is separated from the 
existing open-cut by the New England Highway.  

The Aboriginal archaeological assessment identified 85 archaeological sites  (artefact 
scatters, isolated finds and scarred trees combined) within the study area. The sites 
have been grouped into landscape units and recorded on site recording cards 
electronically submitted to DECCW (refer Appendix H).  A number of identified sites 
were of low significance, comprising low density open artefact scatters or isolated 
finds, however sites located on the terrace and slopes above Glennies Creek are 
considered to be of moderate to high scientific significance within a local and regional 
context.   

The sites are located on shallow soils and there is low potential for stratified deposits, 
as is typical of open sites in the Hunter Valley.  However, the significance of the sites 
arises from the cumulative contexts, dense site contents and in some cases, apparent 
horizontal integrity of the assemblages.  Should these sites require salvage the 
information will form a data base from which to explore inter and intra loci variability.  
The analysis shall also consider the application of the models arising from Witter’s 
2002 assessment of the area west of Glennies Creek.   

When approved, the proposed development will directly impact on the sites located 
within the study area. Further investigation and the salvage of thee sites is warranted 
on the basis of cultural and scientific significance.  Detailed recommendations are 
contained within the body of this report (refer to Section 7.0 and Appendix D).  Whilst 
the majority of sites will be impacted, the scarred tree located in the area of the dam is 
unlikely to be impacted by inundation (Appendix E & F).   

The area is of significance to many of the stakeholders.  To address the cultural 
significance of the area it is proposed to develop a detailed methodology for salvage 
of the sites with the stakeholders by means of a workshop.   The methodology will 
seek to address the scientific questions arising from the sites as well as the 
stakeholders need to address cultural requirements.  

A geomorphological assessment was undertaken by Dr Philip Hughes (refer Appendix 
G).  The geomorphology fieldwork was carried out on the 26th October 2009 and a 
field day was held with the stakeholders on the 27th October 2009.  The field day gave 
an opportunity for stakeholders to discuss Dr Hughes' findings with him.  The 
assessment did not identify any evidence of Pleistocene landscapes to be located 
within the study area.   



Insite Heritage Pty Ltd                 6

The authors of this report are Angela Besant, Christopher Carter and Elizabeth Wyatt 
of Insite Heritage Pty Ltd.  
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1.0 Project Overview 

1.1 Location  

The study area is located in the upper Hunter Valley, New South Wales, 
approximately 14km north of Singleton adjacent to the New England Highway and 
south of the village of Camberwell.   

The location of the study area is outlined in Figure 1 below and covers an area of 
approximately 400 hectares. 

1.2 Project Details  

The proposed development involves the construction and operation of an open cut 
coal mine with associated surface facilities, access roads, environmental bund and 
conveyor linking the proposed mine to existing processing facilities.  Coal will be 
extracted via open-cut methods within the study area (refer to Figure 2 below).  The 
conveyor will then transport the coal across Glennies Creek, the New England 
Highway and to Ashton Coal surface facilities on the north side of the Highway.   

A power line is also proposed which will take one of two route options.  The routes 
traverse the underground mine area, and then travels on the southern boundary of 
the open cut area.  The proposed routes can be seen in Figure 2.   

1.3 Site Description  

The study area is bounded to the north by the New England Highway and to the west 
by Glennies Creek.  The New England Highway runs along a ridge line with several 
tributaries flowing west from the ridge through the study area to Glennies Creek. The 
majority of the study area is linked via a corridor to the existing facilities of Ashton 
Coal. This corridor runs from the north-west section of the study area crossing 
Glennies Creek to link with the existing mine on the northern side of the New 
England Highway (see Figure 1). 

The study area is currently used for grazing and in part occasional cropping.  At least 
ten residential buildings with sheds, stables and yards are located within the study 
area.  The majority of the land has been cleared with some standing timber within the 
Camberwell Common, along creek lines and in a small area in the south-eastern 
corner of the study area.  The study area has been divided, via wire fencing, into 
numerous paddocks.  Some paddocks have been pasture improved with lucerne 
cultivated in several paddocks in the south-western sector of the study area adjacent 
to Glennies Creek.  A public road (Glennies Road) provides access from the New 
England Highway to properties within the study area. 
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Figure 1 - Plan of Study Area (outlined in dark blue). Glennies Creek bounds area to the west with the New 

England Highway to the north-east. (courtesy Wells Environmental Services).  
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1.4 Community Consultation 

Community consultation for the project was conducted by Wells Environmental 
Services consultants and ACOL. 

Letters of notification of the project and a request for the contact details of Aboriginal 
stakeholder groups who may have an interest in the project were sent to Department 
of Environment & Climate Change (DECC), NSW Native Title Services, Office of the 
Registrar and Singleton Council. 

Letters of invitation to register an interest in the project were sent to all stakeholders 
known to ACOL in accordance with their own register.  Additional stakeholders 
identified by the aforementioned departments were also invited by letter to register.  
The dates of letters and responses can be seen in Appendix B.  

Advertisements of the project, inviting registrations of interest from community 
stakeholder groups and individuals, were placed in the public notices section of the 
Singleton Argus and the Sydney Morning Herald on the 09.10.2008 and 17.10.2008. 

A total of 21 registrations of interest were received for the project. All registrations 
were contacted by mail and invited to participate in the field work. Due to the number 
of registrations field work was assigned on a roster basis, of three days per group 
with the groups indicating preferred days for work. 

The field work was attended by representatives from the following groups: 

Table 1 - List of Community Groups who participated in the field work. 
Culturally Aware Ungooroo Aboriginal Corp. Hunter Valley Cultural 

Consultants 
Ungooroo C.C. Services Giwiir Consultants Wonnarua Nations Aboriginal 

Corp. 
Wattaka Cultural Consultants 
Services 

Upper Hunter Heritage 
Consultants 

Lower Hunter Wonnarua 
Council Inc. 

Wanaruah Local Aboriginal 
Land Council 

Cacatua Culture Consultants Hunter Valley Cultural 
Surveying 

Wonnarua Culture Heritage Hunter Valley Aboriginal 
Corp. 

Yarrawalk Enterprises 

Aboriginal Native Title 
Consultants 

Wonn1 Contracting  

 
Late registrations of interest were received from Yinarr Cultural Services (25 05.09), 
Mr S Franks ( 02.09.09 - Mr Franks was also registered as Biami and has advised 
that all registrations for him are to be listed under Tocomwall Pty Ltd), Mrs. B Foot ( 
via email correspondence from the DECCW on 03.09.09) and Valley Culture 
(19.10.09). 

All registered parties have received a draft copy of the  report for their review and 
comment. In general the community have supported the process to date.  Should 
approval be granted the salvage methodology will be developed in a workshop with 
the community, and their ideas incorporated into the final salvage plan.   

The stakeholders were invited to attend a field inspection of the geomorphology work 
on the 27.10.09.  Dr Hughes explained his results to the community and was 
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available for questions.  At this time the stakeholders were also informed of the 
status and general progress of the project.  

Please refer to Appendices A and B for the community consultation log and project 
advertisements and Appendix D for Community Reports. 
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1.5 Environmental Context 
 
Geology & Soils  

The study area is predominantly located within the Roxburgh and Hunter Soil 
Landscapes adjacent to Glennies Creek (Kovac & Lawrie 1991).  

The generalised geology of the Hunter Valley places the study area within the Late 
Permian Singleton Coal Measures and comprises coal, tuff, conglomerates, shales, 
fluvial and barrier sandstones (Drysdale et al, 2000:12).  The main soil types are 
yellow Soloths on slopes with Earthy and Siliceous Sands on mid to lower slopes. 
Red Soloths, red Solodic Soils and Red Podzolic Soils also occur (Kovac & Lawrie 
1991:254 

Sandstone exposures were noted in several on slopes and crests where sheet 
erosion had removed the upper soil unit. 

The main soil types consist of Red Clays on mid to upper slopes, with Black Earths 
and Grey Clays on mid to lower slopes.  

The soils of the Hunter Soil Landscape are formed from Quaternary alluvium with the 
main types consisting of Brown Clays and Black Earths on former channels and 
tributary flats. Alluvial Soils occur on levees and flats adjacent to the current channel 
with Red Podzolic Soils and Lateritic Podzolic Soils on former terraces and Non-
calcic Brown Soils and yellow Solodic Soils in some drainage lines (Kovac & Lawrie 
1991:212).  

Within the Roxburgh Soil Landscape Yellow Podzolic Soils occur on upper to mid 
slopes with red Solodic Soils on more rounded hills, with Lithosols occurring on 
crests. Where outcrops of conglomerate occur Brown Podzolic Soils occur on slopes, 
with Yellow Soloths also present in some drainage lines (Kovac 1991). 

The flood regime of the Hunter Valley has impacted on the alluvial soils along the 
Hunter River and major tributaries including Glennies Creek (Geary et al, 2000:70).  
Deep cuts along Glennies Creek have exposed alluvial soils of over 4m thick. 

Landform & Topography 

The landform of the study area is characterised by undulating low hills. Elevations 
range from 50m at Glennies Creek with slope gradients range from 4-7% with slope 
lengths from 800-1000m. Local relief ranges from 50-120m. Rounded undulating low 
hills with elevations from 110-130m occur across the eastern sector of the study 
area.   The New England Highway runs along the north-eastern boundary of the 
study area and its route follows a ridge line in this sector.  This ridge line contains the 
highest areas of the study area with elevations between 110m and 130m. 

The Hunter Soil Landscape is located on the level flood plains and river terraces of 
Glennies Creek. Elevations range from 50-60m with slopes from 0-3% and local 
relief less than 10m (Kovac & Lawrie 1991:213). The Roxburgh Soil Landscape is 



Insite Heritage Pty Ltd                 13

located on undulating low hills and undulating hills with local relief from 60-120m and 
slopes from 8-10% (Kovac 1991). 

 
Vegetation 

Local native vegetation comprises open-woodland with main tree species of ironbark, 
yellow box, white box, and eucalypt with a grassy understorey (Drysdale et al, 
2002:25). 

Few stands of native vegetation remain in the study area due to the clearing of land 
for agricultural purposes. 

The creek terraces along the western boundary of the site have been repeatedly 
ploughed for cropping.  Much of the current tree cover has regrown since the 1950’s.  
The 1958 air photo shows the site as a degraded, cleared property.  

Hydrology  

The study area is bounded to the west by Glennies Creek, a permanent (third order) 
stream that is a tributary of the Hunter River.  The confluence of the Hunter River 
and Glennies Creek is approximately one kilometre south of the study area.  Four 
ephemeral streams (first and second order) flow into Glennies Creek within the study 
area.  Their catchment is generally contained within the study area and they rise 
below the ridge crest along the north-eastern boundary.  While these watercourses 
are ephemeral, deep ‘chains-of-ponds’ were noted in several reaches and may have 
held water for extended periods. 

Noble (in Witter,2002:5) quoted Dangar in 1824 when he described Glennies Creek 
as a “...narrow, deep, swift flowing stream full of fresh water fish, mussels and 
waterfowl”.   While Glennies Creek was described as being permanent, the creek did 
run dry in the 1845 drought. 

The 1:100 flood level of the Hunter River covers the low floodplain and first and 
second terraces of Glennies Creek and can deposit sediments up to 50cm thick 
(Mitchell, 2002:7). 
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2.0 Archaeological Context 

2.1 Regional Indigenous Archaeological Context 

In the course of development related studies evidence of Aboriginal occupation has 
generally been dated to the Holocene period (the last 10,000 years).  There have 
been a few examples of sites dated back to the Pleistocene within the Hunter Valley 
to supportevidence found in other parts of NSW proving Aboriginal occupation 
extending back into the Pleistocene.  An  example is the world’s oldest ritual 
cremation at Lake Mungo in western NSW dated to 26,000 year ago (Mulvaney et al. 
1999).  The potential for sites dating back to the Pleistocene in open environments 
such as predominates in the Hunter, is  due to environmental factors.  Other 
Pleistocene dates have been found in other environmental contexts such as Moffats 
Swamp where Baker (1994) found material dating to 17,000 years ago deep within 
the Pleistocene sand dunes. 

Sites from the Holocene (the last 10,000 years) period are far more common in the 
open site context.  Within this period the morphology of the stone artefacts has been 
used to give a general estimate of the antiquity of the manufacturing technique.  
Earlier reduction techniques have been known as the ‘core and scraper tradition’ that 
focused on the initial reduction of cores to produce flake blanks for use as tools 
(Koettig 1990).  The resultant cores were abandoned at the stone source and the 
flake blanks formed at times when relatively large tools size and shape was 
dependant upon the character of the stone.  The replacement of this technological 
approach with the manufacture of microliths that were then hafted to produce a 
functional tool occurred about 5,000 years ago.  The change in manufacturing 
technique replaced the long cutting edges of the previous large flake with a 
composite tool comprised of small artefacts, resin, bindings and wood.  An 
advantage of the change may have been the use of raw material previously too small 
for this purpose (Moore 2000).  Reasons for change in technological characteristics 
have been proposed by Hiscock (1994) who suggested that increased mobility may 
have become necessary during the Holocene, as people occupied areas of unfamiliar 
environmental resources, or as climatic fluctuations rendered the environment less 
predictable.  The extension of stone resources to include small pebbles and small 
outcrops would have increased the amount of time between visits to the stone 
sources previously used.  

Tindale (1974) and Horton (1999) place Camberwell in the area of the Wonnarua 
peoples, bordering the Awabakal to the east and Worimi to the north.  The 
environment of the Hunter Valley has been reviewed by Brayshaw (1984) based on 
the records of early explorers.  The explorers reported areas of rich meadow, thinly 
timbered with deep loam soils.  Food resources included ‘possum, bear, wallaby, 
kangaroo rat, bandicoot, porcupine, flying fox,’ (Dawson in Brayshaw n.d.). Rivers 
were described with abundant fish, also “they were expert hunters of the wild ducks, 
pigeons and brush turkeys.  The gins and children hunted and captured the smaller 
animal, and sought out the hiding places of various grubs and the nests of the native 
stingless bees” (Green in Brayshaw nd).    
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Material culture of the local Aboriginal people included items made of wood, bark, 
plant fibres, stone, shell and bone including such items as spears, clubs, shields, 
dishes, canoes, nets, cloaks, cord and cutting implements.   

The Aboriginal population of the region suffered greatly following the arrival of 
European settlers.  European settlement of the Hunter Valley commenced in the 
early 1800’s which in turn had a catastrophic impact on the local Wonnarua peoples 
and their traditional culture.  Populations were greatly reduced due to the introduction 
of previously unknown diseases and traditional social structures disintegrated.  A 
significant Aboriginal population remains in the area today and they take an active 
interest in their cultural heritage. 

2.2 AHIMS Search 

A search of the AHIMS (Aboriginal Heritage Information Management System) 
register was conducted for an area of 30 square kilometres surrounding the study 
area.  The search identified 50 sites recorded in that area.  Table 2 contains the 
results of the search and Figure 3 displays the location of recorded sites.  

No sites were recorded within the study area.  Sites in the immediate vicinity are 
located on the opposite side of Glennies Creek to the west of the study area.  These 
sites were recorded by Hardy (2001) and Witter (2002).  Figure 4 shows the location 
of these sites.  In that figure, Glennies Creek is shown as ‘Fal Brook’ and the study 
area is to the east of Fal Brook and south of the New England Highway.  The majority 
of sites cluster on the terrace of Bowman’s Creek although a number of sites 
(including the largest) are located on slopes and the ridge above Glennies Creek.  
The ‘Glennies Creek site’ contains over 200 artefacts and three sets of grinding 
grooves and Witter (2002) assessed it as being of high significance. 
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Table 2 - Results of AHIMS search 

Site_No Site Name Site Type 
37-3-0006 Ashton Waterhole Site Artefact Scatter, Grinding Grooves 

37-3-0500 ASH 4 Artefact Scatter 

37-3-0501 ASH 5 Artefact Scatter 

37-3-0502 ASH 6 Artefact Scatter 

37-3-0503 ASH 7 Artefact Scatter 

37-3-0511 ASH 15 Artefact Scatter 

37-3-0512 ASH 16 Artefact Scatter 

37-3-0513 ASH 17 Artefact Scatter 

37-3-0514 ASH 18 Artefact Scatter 

37-3-0515 ASH 19 Artefact Scatter 

37-3-0516 ASH 20 Artefact Scatter 

37-3-0517 ASH 21 Artefact Scatter 

37-3-0518 ASH 22 Artefact Scatter 

37-3-0529 Ashton EWA 24 Artefact Scatter 

37-3-0533 Ashton Peak Ridge site Artefact Scatter 

37-3-0534 Ashton Hunter River slope site Artefact Scatter 

37-3-0535 Ashton EWA 97 Artefact Scatter 

37-3-0536 Ashton High Spur site Artefact Scatter 

37-3-0537 Ashton High Ridge Workshop site Artefact Scatter 

37-3-0538 Ashton Glennies Flats 2 site Artefact Scatter 

37-3-0539 Ashton Glennies Flats site 1 Artefact Scatter 

37-3-0540 Ashton Glennies Bluff site Artefact Scatter 

37-3-0541 Ashton Glennies Creek site Artefact Scatter, Grinding Grooves 

37-3-0543 Ashton EWA  80 Artefact Scatter 

37-3-0544 Ashton EWA 50 Artefact Scatter 

37-3-0545 Ashton EWA 51 Artefact Scatter 

37-3-0546 Ashton EWA 52 Artefact Scatter 

37-3-0547 Ashton EWA 56 Artefact Scatter 

37-3-0548 Ashton EWA 57 Artefact Scatter 

37-3-0549 Ashton EWA 60 Artefact Scatter 

37-3-0550 Ashton EWA 68 Artefact Scatter 

37-3-0551 Ashton EWA 69 Artefact Scatter 

37-3-0552 Ashton EWA 70 Artefact Scatter 

37-3-0553 Ashton EWA 71 Artefact Scatter 

37-3-0554 Ashton EWA 78 Artefact Scatter 

37-3-0555 Ashton EWA 83 Artefact Scatter 

37-3-0556 Ashton EWA 89 Artefact Scatter 

37-3-0557 Ashton EWA 91 Artefact Scatter 

37-3-0562 SC - 1 Artefact Scatter 

37-3-0572 SC - 12 Isolated Artefact 

37-3-0573 SC - 13 Isolated Artefact 

37-3-0577 SC - 17 Artefact Scatter 

37-3-0578 SC - 18 Isolated Artefact 

37-3-0579 SC - 19 Isolated Artefact 

37-3-0580 SC - 20 Artefact Scatter 

37-3-0581 Ashton EWA 93 Artefact Scatter 

37-3-0737 Ashton EWA 77 Artefact Scatter 

37-6-0235 Rixs Creek Artefact Scatter 

37-6-0236 Rixs Creek Artefact Scatter 
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Figure 4 - Map showing location of sites adjacent to the study area 

 (from HLA, 2002) 
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2.3 Local Indigenous Archaeological Context 

A review of previous archaeological assessments in proximity to the proposed 
development was conducted in order to place the study area into an archaeological 
context. 

Research in the Hunter Valley has attempted to address various questions related 
to Aboriginal culture, lifestyles and change over time.  Subjects studied include tool 
manufacture and distribution of stone resources, trade, potential for Pleistocene 
sites, camp site distribution within the landscape, and landscape modelling.   

Koettig (1986 - 1987) excavated a number of sites on the alluvial flats of Glennies 
Creek following a survey for the Glennies Creek to Singleton pipeline. The 
excavations revealed distinct A and B soil units and a geomorphologist who 
investigated this site suggested that the B unit could date from 10,000 to 30,000 
years old.  Of note, one site was radiocarbon dated to over 13,000 years BP and 
contained evidence of a hearth and associated artefacts. This site was located 1m 
below the ground surface within the B soil horizon.  Koettig later suggested that 
other sites of a Pleistocene age within the region were likely to be found at such 
depths in clay deposits. 

Hughes (2009 refer Appendix G) has reviewed Koettig's work site and describes it 
as follows;  
 
 "Archaeological assemblages of claimed Pleistocene age had been 
recovered by Margrit Koettig (1986, 1987) from colluvial and alluvial terrace 
deposits along the upper reaches of Glennies Creek (also known as Fal Brook) 
dating from between about 13,000 and 35,000 years ago.  The consultant has 
visited these sites and is familiar with the reports on them.   
 
It is important to note that they more than 10km away from the study area in a very 
different environmental setting in hilly country away from the main Hunter Valley.  
Where these sites occur, Glennies Creek (Fal Brook) is a well defined permanent 
river in a well defined valley with well defined gently sloping, well drained banks 
along it, all of which were in existence during the Pleistocene as well as the 
Holocene.  As such, the banks of this river would have provided a focus for 
repeated occupation throughout the time Aboriginal people have been in the region, 
thus enhancing the likelihood that Pleistocene artefacts might be detected.  In 
contrast, in most parts of the Hunter Valley, including the study area, it is difficult to 
reconstruct Pleistocene landscapes, let alone identify places which might have 
been foci for Aboriginal occupation during the Pleistocene (for a discussion of this 
see ERM 2004, Chapter 2, and Dean-Jones and Mitchell 1993)." 
 
Koettig (1990 & 1992) located fifty-five archaeological sites within the Camberwell 
lease to the northeast of the current study area.   Prior to the commencement of 
mining within this lease, excavations were undertaken to gain a better insight to the 
variability of the archaeological record at a regional and local level.   These 
excavations revealed the following site types - hearths, heat treatment pits and an 
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oven. Artefact scatters were found to be more extensive and dispersed than 
originally thought but did not have large concentrations as have been found at other 
sites within the Hunter Valley.  The most common material was found to be 
mudstone and artefact types included backed blades, manuports, anvils and 
hammerstones.  It was also determined that much of the silcrete had been heat-
treated. 

Excavation showed that these sites represented discrete activity units, knapping 
floors, ovens, hearths and heat treating areas; distance between these features 
was unpredictable, and their distribution along the creek lines unpatterned. All the 
dated sites found at Camberwell were of the mid-Holocene period (Koettig 1992). 

Rich (1992) salvaged sites at Narama Previous work had found the majority of sites 
to lie close to the creek line however there were a few sites, under thick grasses, 
found on the hill slopes (Rich 1992:18-20). The research focus behind the 
excavation of the sites at Narama  was to determine the density and type of 
materials and distribution, particularly the relationship of sites to creeks.  The 
concentration of archaeological material was found on the central valley floors or 
the alluvial terraces.  

Stuart (1999) surveyed an area for a proposed waste rock dump to the east of 
Glennies Creek and to north of the Camberwell village.  The survey concentrated 
on an area along Station Creek, a tributary of Glennies Creek.  The survey located 
3 artefact scatters and 16 isolated finds.  No sites were assessed as being of high 
significance, one artefact scatter was regarded as being of medium significance 
and the remainder were of low significance.  

HLA Envirosciences (2005) conducted subsurface investigations for the proposed 
extension of the Rail Unloader Facility at Newdell Junction, just north of 
Ravensworth for Macquarie Generation. A previous survey identified three sites 
(MG#1, 2 &3), all open artefact scatters, located on lower slope and in an open 
depression. The main artefact types recorded at the sites include flakes, broken 
flakes, retouched flakes and cores, with raw material types of silcrete, mudstone 
and FGS (fine grained siliceous).  Subsurface testing was conducted at sites MG#1 
and MG#2 and in designated areas of sensitivity across the site. A total of 197 
whole and broken artefacts were recovered from subsurface testing, with the 
majority (156) were identified as flakes. 24 retouched flakes were also recorded of 
which 5 were backed artefacts. 5 cores were also identified. 88 of the artefacts 
were manufactured from silcrete, and 88 from FGS. Small numbers of chert, 
volcanic and quartz were also recorded. The majority of artefacts were recovered 
from areas of testing located on the lower slopes. Only three artefacts were 
recovered from test pits located on the alluvial flat, but it was considered that 
artefacts may have been removed from this area due to flooding or buried deeper 
than the 80cm excavation limit. 

Umwelt (2002) conducted an archaeological assessment for enlargement of a mine 
water storage dam for the Nardell Coal Mine. The survey covered an area of 
approximately 1200 x 300m and was situated on a hill and gently sloping land to the 
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north of the New England Highway and south of the Macquarie Generation coal 
conveyor, north of Ravensworth. The survey identified six sites (N1-N5 and the 
Dam Site) predominantly open artefacts scatters.  

The Umwelt (2002) survey also revisited five sites identified by Stuart (1996) 
located in Nardell Colliery land, north of the Macquarie Generation coal conveyor 
(Nard 8,9,11,12&13). The dominant raw material types were mudstone and silcrete 
with some porcellanite and glass with main artefact types recorded as flakes, 
broken flakes, flaked pieces and cores. The largest site recorded by Stuart and re-
recorded by Umwelt, Nard 12 (37-3-0523), comprises of 150 artefacts in a 50m x 
30m area. Severe sheet erosion and previous disturbances were noted at the site. 

In 2004, Umwelt surveyed land at Glendell for a proposed open cut mine project.  
This area is approximately three kilometres to the north of the study area and 
comprises similar landform units, within the Glennies and Bowman’s Creek 
catchments.  The survey recorded 29 artefact scatters, 7 isolated finds and a quarry 
site.    The majority of sites were within 30m of watercourses (63%).  Three sites 
contained more than 100 artefacts with mudstone being the most commonly utilised 
material followed by silcrete. Two sites were deemed to be of high significance and 
three to be of moderate to high significance. 

In 2008 Insite Heritage conducted an archaeological survey along the route of a 
proposed pipeline corridor from Camberwell to the Liddell and Bayswater Power 
stations.  The southern sector of the corridor is in the vicinity of the study area.  This 
survey located 15 sites however only one (Liddell EW15) was in the vicinity of the 
study area, located approximately 2 kilometres to the west.  Liddell EW15 was an 
artefact scatter of low significance. 

HLA Envirosciences (2001) carried out an archaeological assessment for White 
Mining Ltd at Camberwell for the Ashton Coal Project. This area adjoins the current 
study area immediately to west of Glennies Creek. Vehicle and foot surveys were 
conducted over the 801ha proposed for impact (HLA 2001:16). The survey 
identified twenty four archaeological sites. Twenty of the recorded sites were 
identified as artefacts scatters ranging from 2 to approximately 200 artefacts, with 
the majority containing 4-10 artefacts. Four isolated artefacts were also recorded. 
The majority of recorded artefact types were flaked pieces and flakes with some 
cores and tools, with silcrete and mudstone the dominant raw material with minor 
quartz and quartzite. The majority of sites were located along drainage channels, 
and adjacent creek flats and low ridge lines.   

Witter (2002) resurveyed the area, revisited previously recorded sites and  identified 
an additional 18 sites, 31 isolated artefacts and 6 sets of grinding grooves. Ground 
exposures were targeted from areal photographs and of 285 inspected 102 
contained artefacts (EWA’s).  The EWA’s were then combined on the basis of 
spacing and topographic context and given a collective name.  Three sites 
(Waterhole, Oxbow and Glennies Creek sites) comprised over 200 artefacts in 
numerous loci. These three sites were located on high ground adjacent to a deep 
section of a permanent creek. A similarity in the frequency of artefact type within the 
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assemblage of the three sites were noted with a low component of micro-blade 
technology.  Two sites were associated with grinding grooves.The Ashton Glennies 
Creek site contained over 200 artefacts including numerous implements.  Witter 
described a workshop as “...a single intensive event which belonging (sic) to a 
highly specialised set of activities ... including boring holes and carving.”  

Witter undertook artefact analysis on the three largest sites, the Waterhole Site, 
Oxbow Site and the Glennies Creek site. The debitage attribute analysis looked at 
inter site comparison of debitage terminations and platform types, and flake shape 
and platform modification. The comparison found that the Oxbow and Glennies 
Creek sites were surprisingly similar and collectively the sites could be considered 
the same site type characterised by little microblade production and abundant 
expanded flakes.  Microbalde cores were found (36) however few blades were 
found even considering broken flakes that may have formed proximal or distal parts 
of blades.  Witter interprets this pattern attempts to prepare a core ofor blade 
production with little success.  Of the 36 blade cores 16 were considered trials 
(2002 pp111-115).   

Excluding debitage flakes the assemblages comprised large medium and heavy 
duty tools.  This is based on the frequency of resharpening flakes often expanded in 
shape.  These flakes tend to be intermediate in shape and about half had modified 
platforms.  The expanded flakes indicate the presence of tools of a large size and 
high angle platform which when retouched for sharpening purposes produce flakes 
large enough to be recorded.  However there were few large nuclear tools in the 
Glennies Creek sites which suggests that these tools were removed and possibly 
cached elsewhere such as the Oxbow or Bridge site where large tools were found. 
The Waterhole site also had similar debitage characteristics with evidence of a little 
more microblade production.   

The landscape context of the three sites had the following characteristics; 

All three are located on the creeks where the channel is close to the lower valley 
slope and the channel narrows.  Witter’s hypothesis is that these sections of 
Bowmans and Glennies Creek may have been optimal for the location of fish traps 
and provided long lasting deep waterholes.   

Witter then applied the principles of archaeographic systems to the study area and 
characterised the assemblages within landform units as follows; 

River Valley System – based on the Hunter River – abundant hearth and fire 
cracked rock, varied assemblages with large microblade workshops.  

Brook Valley System – very large artefact concentrations, high proportion of large 
complete flakes, limited microblade workshops.   

Creek Valley System – extensive dense artefact scatters frequent microblade 
production. 
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Central Ridge System – small artefact scatters particularly on flattened spurs and 
ridge crests. Also scatters occur in tributary heads.  Assemblages are varied and 
may include small microblade workshops.  

Northern Ridge system – small artefact scatters with occasional large microblade 
workshops generally in tributary valleys.  

The Brook Valley System and Northern Ridge System are the principle 
archaeographic units applicable to the South East Open Cut study area.   

Mitchell (2002) conducted a geomorphological study on the western side of 
Glennies Creek and Bowmans Creek. A transect of small pits were excavated into a 
terrace on Glennies Creek (Figure 5). At Glennies Creek a small section of elevated 
terrace was subsequently covered by colluviums.  The test pit in this area revealed 
a paleosoil at 500mm below the surface.  Of note, an artefact was exposed in the 
pit wall by rain wash.  This artefact was 550mm below the ground surface within the 
buried soil profile (Mitchell, 2002:22).  Mitchell suggested this buried soil profile may 
be of an early Holocene or possibly a late Pleistocene age. 

Sites dating to the Pleistocene are uncommon in the Hunter Valley and, as such, 
sites with any potential to provide dates of this age are considered to be very 
significant. 

A Subsidence Management Plan Archaeological Impact Assessment (SMP AIA) 
was also undertaken by Insite Heritage Pty Ltd (2008b) on behalf of ACOL for the 
proposed longwall and miniwall panels 5-9, located approximately 1.5km to the 
west of the study area. The project area was located in an area covered by a 
previous archaeological survey undertaken by Witter (2002). The SMP AIA 
identified nine previously recorded sites which were located in the project area.  
These sites comprise of five isolated artefacts and three artefact scatters all of 
which contained less than three artefacts at each site. One large artefact scatter 
(EWA 82 Brunkers Lane Site) was also relocated. Ten artefacts were recorded at 
this site where 2 had been recorded previously.  Witters 2002 assessment that 
subsurface deposits may occur on the creek terraces between Brunkers Lane and 
Bowmans Creek was reiterated.     
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2.4 Predictive Model of Archaeological Potential 

The archaeological record of the Hunter Valley has revealed a distinct site 
patterning for the region.  Previous archaeological investigations have shown that 
archaeological sites are more prevalent in areas in close proximity to water sources 
with the number and density of archaeological sites increasing with the permanence 
of the water resource.  Areas surrounding creek confluences have also been shown 
to be of importance in the region and potentially contain larger and more complex 
archaeological sites.  River terraces have also been noted to have been favoured 
areas for Aboriginal encampments. The preference for occupation close to water 
resources may also lead to the re-deposition of artefacts in alluvial sediments and 
the exposure of subsurface archaeological material as a result of geomorphological 
processes. Whilst these areas can be favoured for larger camp sites, smaller 
artefact scatters may occur in all landscapes, resulting from movement between 
areas and the procuring of resources.   

The following is a brief description of the site types that may occur within the study 
area: 

ARTEFACT SCATTERS: In most archaeological contexts, an artefact scatter has 
been defined as either the presence of two or more stone artefacts within 50 or 100 
metres of each other.  

An artefact scatter may consist of surface material only, which has been deflated by 
erosion, and may involves a sub-surface deposit of varying depth.  Other features 
may be present within artefact scatter sites, including hearths or stone-lined 
fireplaces, and heat treatment pits.   

Artefact scatters may represent the evidence of: 

Camp sites, where everyday activities such as habitation, maintenance of stone or 
wooden tools, manufacturing of stone or wooden tools, management of raw 
materials, preparation and consumption of food and storage of tools has occurred;  

Hunting or gathering events; 

Other events spatially separated from a camp site (eg. tool production or 
maintenance); or 

Transitory movement through the landscape. 

The detection of artefact scatters depends upon conditions of surface visibility and 
ground disturbance and post-depositional change through either sediment 
accumulation or surface erosion.  Vegetation cover and deposition of sediments 
generally obscures artefact scatter sites and prevents their detection during surface 
surveys.  High levels of ground disturbance can also obscure or remove evidence 
of a site. 
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Isolated finds are single artefacts.  They may be representative of simple, singular 
discards or may be all that is visible within a site, with other material either 
obscured from view or buried beneath the surface. 

BURIALS:  Human remains tended to be placed in hollow trees, caves or sand 
deposits.  Usually burials are only identified when eroding out of sand dunes or 
creek banks, or when disturbed by development.  Aboriginal communities are 
strongly opposed to the disturbance of burial sites. 

Burials have been located in the Hunter Valley (pers. obs. Muswellbrook, 2003) and 
at the Bolwarra Burial Site (AHIMS Site No. 36-4-0061).  However, the probability of 
detecting burials during fieldwork is extremely low. 

GRINDING GROOVES:  Grinding grooves are formed in stone where stone hatchet 
or axe ‘blanks’ have had their edges ground sharp.  Suitable blanks are prepared 
by taking flakes off the edges of pebbles then grinding the edge smooth and sharp 
with a repeated, linear motion across the surface of the grind-stone.  Sandstone is 
generally preferred, as the sand particles have excellent abrasive qualities 
particularly when water is introduced onto the grindstone.  Grinding grooves are 
located on the western side of  Glennies Creek (AHIMS Site No. 37-3-0541).   

SCARRED TREES:  Scarred trees contain scars caused by the removal of bark for 
use in manufacturing canoes, containers, shields or shelters.  Mature trees and 
remnants of stands of the original vegetation have the potential to contain scars.   

PLEISTOCENE SITES: Pleistocene sites may be found on Pleistocene surfaces 
which have been subsequently buried.  The preservation of Aboriginal sites that 
date back more than 10,000 years BP, are a rare find in the Hunter Valley, 
particularly in open areas.  The work of Witter 2002 indicates the area of potential to 
be high creek terraces of Glennies Creek.  The assessment for the potential for 
Pleistocene sites to occur on the east side of Glennies Creek has been conducted 
by Dr Philip Hughes, consultant geomorphologist (see Appendix G).     

Based on the archaeographic system applied by Witter to the western side of 
Glennies Creek there are two systems applicable to the South East Open Cut.  
These are the Brook Valley System characterised by very large artefact scatters 
with large complete flakes and some microblade production.   

The Central ridge system applies to the low ridge through the central and eastern 
parts of the study area.  This area is not quite ridge but a series of spurs from the 
main ridge that runs north south to the east of the study area. The elevation is 
similar to the low ridge on the western side of Glennies Creek.  Therefore this area 
should contain small artefact scatters that may include some microblade 
production.  These sites may also occur in the tributary heads.  

There have been few modified trees recorded in the area probably owing to the 
mining and pastoral history of the area.   Grinding grooves may occur in sandstone 
along watercourses. 
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2.5 Historical Aboriginal Context 
 
Despite intensive European settlement of the Hunter Valley region in the 19th 
Century, a number of small Aboriginal encampments still survived in the Hunter 
Valley, one of these decampments was reportedly located at Glennies Creek 
(Blyton et al 2004:57-60). 
 
In the late 19th Century reserves for Aboriginal people were established at Caroona 
and St. Clair or Mt Olive Station near Carrowbrook. The mission at St Clair was 
approximately 60 acres and was reportedly the focus of the Aboriginal community in 
the Upper Hunter during the 20th Century (Blyton et al 2004:57-60). From 1905-
1916 the mission was managed by the Aborigines Inland Mission. From 1916-1923 
the St Clair mission was then operated under the absolute control of the Aborigines 
Protection Board. In 1923 the mission was closed off to the Aboriginal people 
(Blyton et al 2004:57-60). 
 
The mission was located approximately 25km upstream from the study area. In a 
conversation with DECCW, Wannaruah Elder, Ms Barabra Foot recalls walking 
down from the mission to Bowman's and Glennies Creek (refer to Appendix D). The 
area was used for fishing and is an area of very high significance. Ms Foot 
describes that there are fish traps and burials in the area as well as very large sites 
and grinding grooves located at the Waterholes.  
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3.0 Archaeological Survey  

3.1 Survey Objective  

The aim of the survey was to identify any Aboriginal sites or areas of potential 
archaeological deposit within the study area which may be impacted by the 
proposed development.  Survey results were then assessed as to their significance 
and the likely impact of the proposed development.   

3.2 Survey Details 

The survey was conducted between 15-19 December 2008 and was carried out by 
Angela Besant, Elizabeth Wyatt and Christopher Carter (archaeologists) and 
Aboriginal community representatives.  The survey of the study area was 
conducted primarily on foot with some vehicle transects in areas of severely limited 
visibility.  Where vehicle transects were used, systematic sweeps about fifty metres 
apart were used to find any small areas of exposure, for example cattle tracks, ants 
nests or spot erosion.  

The study area was divided into areas to be surveyed based on landform units.  
Figure 5 outlines the Survey Area boundaries.  Details of each survey unit are 
included Table 3 below. 

Survey transects were carried out within the separate landform units – spur/ridge 
crest, slopes, creek terrace and gully, that form the survey units or areas.  Surface 
visibility was limited by vegetation and leaf litter.  The transects were inspected on 
foot by groups of four and six persons, walking parallel in a relatively straight lines 
spaced 8 to 10 metres apart.  Each individual in the transect group could deviate 
temporarily to inspect exposed or disturbed areas more closely.   

Sites were recorded by the following features: 

Location ( Recorded using Garmin GPS 72 hand held GPS, WGS 84 datum )  

Visible Extent - as determined by the extent of the artefact scatter or the extent of 
the visible area of the scatter and the extent of potential archaeological deposit 
surrounding the scatter and the basis for the PAD definition (for example break of 
slope, surrounding sterile exposure or thinning of the soil profile), landform i.e. top 
of creek bank, face of creek margin, base of creek bank, small crest, flat, base of 
minor slope.  

Aspect 

Stone Artefacts - were recorded at a basic level including type, colour, raw material, 
basic dimensions and obvious diagnostic features (eg cortex, edge wear, backing 
etc).   Artefacts were not removed from the area.  
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Sites containing large numbers of artefacts were sampled, that is only artefacts 
within a given area (eg 1sqm) were recorded in detail.  Artefacts outside of this 
arbitrary area were counted.   

Table 3 summarises the survey data and Appendix C contains details of artefacts 
located, within the study area. 

The total area of the study area is approximately 400ha. The majority of the study 
area was covered by the survey, with the exception of some lucerne paddocks in 
the south western portion of the study area which were under cultivation and were 
unable to be accessed. One of these paddocks was able to be surveyed once 
permission was granted from the land holder after it had been ploughed. The total 
effective survey coverage (visible ground surface inspected taking into account 
archaeological visibility) was approximately 30ha or 7.6% of the inspected area. 
General surface visibility ranged from less than 1% over densely vegetated areas to 
100% in several larger exposures.  The effective survey coverage was calculated 
by using an average of the estimated surface visibility. 

At the land owner’s request, recently sown lucerne and millet paddocks in the 
south-western sector of the study area were not surveyed.  While these areas have 
a high potential for containing Aboriginal sites, a representative sample of this type 
of landform unit was surveyed elsewhere.  Additional areas were also surveyed for 
a proposed water storage area and surface facilities, located outside of the study 
area shown in Figure 6 below, adjacent to the eastern boundary. These areas are 
displayed in Figure 2. 

There were few mature trees located within the study area.  All trees of any size 
were inspected for evidence of scarring. Exposures of outcropping sandstone were 
inspected for axe-grinding grooves. 

The lack of surface visibility did restrict the survey and not all artefacts located were 
recorded in detail.  However, the level and nature of survey coverage and recording 
or artefact detail, is considered satisfactory to present an effective assessment of 
the Aboriginal heritage resources identified and those potentially present within the 
study area.  Therefore the survey provides a valid basis for determining the 
probable impacts of the development and formulating recommendations for the 
management of the identified and potential Aboriginal heritage resources. 
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Figure 6 - Survey Area Boundaries 
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3.3 Survey Results 

The survey identified a total of 1,125 artefacts from 85 sites. The details of the recorded sites 
are presented in Table 4 below and their locations shown in Figure 7.  

 
Table 4 - Details of Recorded Sites 

Unit Site Landform Exposure 
(Approx. 
m) 

Visibility Description 

SA1 1 Slope 60 X 5 100% SV 
50% AV 

Artefact scatter: Large exposure formed by 
driveway approaching house from Glennnies 
Road.  B horizon exposed by sheet erosion.  
Ironstone gravel background. 
Artefacts: 5 silcrete, 2 mudstone. 
 

SA1 2 Slope 10 x 6 75% SV 
75% AV 

Artefact scatter:  Exposure of gravels near house 
paddock.  Limited visibility away from exposure 
due to light grass cover.   
Artefacts: 2 mudstone. 

SA1 4 Slope 30 x 10 50% SV 
50% AV 

Artefact scatter: Limited exposures under trees 
in grassed paddocks.  Gravel background.  
Artefacts: 2 silcrete, 1 mudstone 

SA1 5 Slope 6 x 2.5 75% SV 
50% AV 

Artefact scatter: Limited exposure along fence 
line in grassed paddock. 
Artefacts: 2 mudstone.  

SA1 5ST Slope   Historic scarred tree. Tree has been cut, only 
bottom portion of tree remaining. Scar located on 
W side of tree. Tree located on N side on E-W 
fenceline. 

SA1 6 Slope 20 x 15 80% SV 
60% AV 

Artefact scatter:  Exposure with background 
gravels.  
Artefacts: 2 mudstone 

SA1 7 Slope 5 x 4 80% SV 
50% AV 

Artefact scatter: Exposure in ant’s nest in open 
woodland. 
Artefacts: 2 mudstone 

SA1 8 Slope 4 x 14 90% SV 
70% AV 

Artefacts located in trackway. Located NE of 
SA11.6 
Artefact: 1 silcrete, 5 mudstone 

SA1 9 Slope 45 x 30 <10% SV 
<10% SV 

Artefact scatter:  Well grassed paddock with 
limited exposures.   
Moderate potential for sub-surface material 
Artefacts:5 mudstone, 3 silcrete 

SA1 10 Slope 1 x 1 <10% SV 
<10% AV 

Isolated find: Well grassed paddock with limited 
exposures.   
Artefact: 1 FGS 

SA1 11 Slope 1 x 1 <10% SV 
<10% AV 

Isolated find: Well grassed paddock with limited 
exposures.  Two artefacts located approx. 20m 
apart. 
Artefacts: 2 mudstone 

SA2 1 Spur crest 20 diam. 50% SV 
90% AV 

Artefact scatter:  Exposed area on hill side under 
open eucalypt and casuarina woodland 
(replanted).  Visibility limited by leaf litter and 
light grass cover.  B horizon exposed by sheet 
erosion. 
Artefacts: 1 silcrete. 1 mudstone 
 

SA2 2 Spur crest 50 x 3 75% SV 
50% AV 

Isolated find: Exposure along track running 
across hill side.  Exposed area on hill side under 
open eucalypt and casuarina woodland 
(replanted).   

SA2 
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Unit Site Landform Exposure 
(Approx. 
m) 

Visibility Description 

Artefacts: 1 mudstone 

SA2 3 Spur crest 5 0 x 50 50% SV 
75% AV 

Artefact scatter: Exposure on hill top.  Visibility 
limited by leaf litter, gravels and light grass 
cover.  Exposed area on hill side under open 
eucalypt and casuarina woodland (replanted).  
Numerous artefacts across site but numbers 
decrease on slopes.  B horizon exposed in part 
due to sheet erosion.  80m above ephemeral 
creek line. 
High potential for sub-surface material.  
Artefacts: 11 mudstone, 8 silcrete (10 x 10 area 
recorded in detail) 
                  91 mudstone, 47 silcrete, 1 quartz 
(count only outside  of sample area) 
 

SA2 4 Spur crest 30 x 15 90% SV 
75% AV 

Artefact scatter: Exposure on hill top.  Exposed 
area on hill side under open eucalypt and 
casuarina woodland (replanted).  Visibility 
restricted away from exposure.   
Artefacts: 4 mudstone, 2 silcrete 
 

SA2 5 Spur crest 2 x 2 75% SV 
50% AV 

Artefact scatter: Small exposure on hill slope.  
Exposed area on hill side under open eucalypt 
and casuarina woodland (replanted).   
Artefacts: 1 mudstone, 1 volcanic. 
 

SA2 6 Spur crest 20 x 10 75% SV 
75% AV 

Artefact scatter: One of a number of exposures 
on gentle hill slope below crest, under open 
eucalypt woodland (replanted).  Thin layer, light 
sandy soils with clay B horizon exposed in part 
due to sheet erosion.   
High potential for sub-surface deposit.   
Artefacts: 26 mudstone, 3 silcrete.  
Concentration and number of small (<10mm) 
flakes suggest this may have been a knapping 
floor.   
 

SA3 1 Gully 40 x 10 75% SV 
75% AV 

Artefact scatter: Exposure alongside small dam 
in gully, possible sub-surface deposits.   
Artefacts: 2 mudstone 
 

SA4 1 Slope 5 x 5 75% SV 
75% AV 

Isolated find:  Limited exposure on  slope under 
scattered eucalypt woodland (replanted).  Heavy 
grass cover away from exposure. 
Artefacts: 1 mudstone 
 

SA4 2 Slope 2 x 1 75% SV 
75% AV 

Isolated find: Small exposure amongst dense 
grass. 
Artefacts: 1 mudstone 
 

SA4 3 Slope 7 x 3 50% SV 
50% AV 

Isolated find: Small exposure in house paddock, 
heavy grass cover away from exposure.  Few 
sandstone exposures. 
Artefacts: 1 mudstone 
 

SA4 4 Slope 30 x 5 80% SV 
25% Av 

Isolated find: Exposure around small dam. 
Artefact: 1 volcanic 
 

SA4 5 Slope 1 x1 80% SV 
50% AV 

Isolated find: Small exposure in ditch adjacent to 
access road. 
Low visibility away from track. 
Artefact: 1 mudstone 
 

SA4 6 Slope 6 x 2 75% SV 
50% AV 

Artefact scatter: Mid slope in grassed paddock 
with heavy stock treadage 
Artefacts: 1 mudstone, 1 silcrete 
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Unit Site Landform Exposure 
(Approx. 
m) 

Visibility Description 

SA4 7 Slope 5 x 5 50% SV 
50% AV 

Isolated find: Mid slope in grassed paddock, 
sheet erosion 
Artefacts: 1 mudstone 
 

SA4 8 Slope 15 x 3 80% SV 
60% AV 

Artefact scatter: Mid slope adjacent to  exposure 
along fence line. 
Artefacts: 2 mudstone 
 

SA4 9 Slope 2 x 2 80% SV 
60% AV 

Artefact scatter: Mid slope in grassed paddock, 
sheet erosion 
Artefacts: 2 silcrete, 1 mudstone  
 

SA4 10 Slope 15 x 5 50% SV 
50% AV 

Artefact scatter: Upper slope in grassed 
paddock, sheet erosion 
Moderate potential for sub-surface deposit. 
Artefacts: 6 mudstone,  2  FGS, 1 silcrete, 1 
chert 
 

SA4 11 Slope 50 x 20 60% SV 
80% AV 

Artefact scatter: Upper slope in grassed paddock 
with scatter of casuarinas. 
Moderate potential for sub-surface deposit. 
Artefacts: 9  silcrete,  2 mudstone 
 

SA5 1 Gully 500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away 
from creek line. 
Artefacts: 2 mudstone, 1 silcrete 
 

SA5 2 Gully 500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away 
from creek line. 
High potential for sub-surface deposit. 
Artefacts: 11 silcrete, 10 mudstone  
 

SA5 3 Gully 500 x 10 50% Sv 
80% AV 

Isolated find: On creek line, continuous 
exposures due to erosion along bank, dense 
grass cover away from creek line. 
Artefacts: 1 silcrete 
 

SA5 4 Gully 500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, continuous 
exposures due to erosion along bank, dense 
grass cover away from creek line. 
Artefacts: 7 mudstone,  1 volcanic 
 

SA5 5 Gully 500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away 
from creek line. 
Artefacts: 6 silcrete, 1 mudstone 
 

SA5 6 Gully 500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away 
from creek line. 
Artefacts: 1 silcrete 
 

SA5 7 Gully 500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away 
from creek line. 
Artefacts: 2 mudstone, 1 silcrete, 1 quartz 
 

SA5 8 Gully 500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away 
from creek line. 
Artefacts: 3 mudstone, 1 silcrete, 1 quartz 
 

SA5 9 Gully 500 x 10 50% SV 
80% AV 

Scarred tree: Possible.  Outside of main study 
area in area of proposed dam, 3.5m long scar, 
ironbark, 3m girth, 200mm bark regrowth over 
scar. 
 

SA5 10 Gully 500 x 10 50% SV Artefact scatters:  On creek bank.  Exposures 
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Unit Site Landform Exposure 
(Approx. 
m) 

Visibility Description 

80% AV caused by erosion along both banks.  
High potential for sub-surface deposit. Mudstone 
AF also located further east along bank at 
321385 6403640 
Artefacts: 21 silcrete, 7 mudstone.  
 

SA5 11 Gully 100 x 50 75%SV 
50% AV 

Artefact scatter: Along eroded sections of both 
sides of creek bank.   
High potential for sub-surface deposits. 
Artefacts: 10 mudstone, 1 silcrete 
 

SA6 1 Slope 20 x 20 20% S V  
50% AV 

Artefact scatter.  Limited exposure  over approx . 
20m on slope, 100m above creek line.  
Scattered replanting of eucalypt in the area.  
Visibility limited by grass and leaf litter.   
Shallow  A1 horizon washed off exposing 
artefacts, moderate  potential for sub-surface 
material. 
Artefacts: 5 mudstone, 1 silcrete. 
 

SA6 2 Slope 35 x 4 90% SV, 
10% AV 

Artefact scatter.  Exposure along wall of dam 
20m south of creek line.   Visibility away from 
dam wall limited by grass and leaf litter.  
Moderate potential for sub-surface material 
below dam wall on creek bank.  
Artefacts: 5 mudstone, 3 silcrete, 1 chert. 
 

SA6 3 Slope 22 x 3 25%SV  
25%AV 
 

Artefact scatter.  Limited exposure (stock trail)  
along fence line.  Heavy grass away from 
exposure. 40m south of creek.  Some potential 
for sub-surface deposit. 
Artefacts: 3 mudstone, 1 silcrete 
 

SA6 4 Slope 10 x 6 50%  SV 
75% AV 

Artefact scatter:  Exposure in track 20m south of 
creek line below dam wall.   
Artefacts: 4 mudstone 
 

SA6 5 Slope 50 X 3 75% SV 
25% AV 

Artefact scatter:  Exposure along contour bank in 
open eucalypt woodland.  Ironstone gravel 
background.  Leaf litter and light grass cover off 
track. 
Artefacts: 2 mudstone, 1 silcrete 
 

SA6 6 Slope 20 x 2 75% SV 
25% AV 

Isolated find: Exposure at base of dam wall.  
Leaf litter and light grass cover away from 
exposure. 
Artefacts: 1 mudstone 
 

SA6 7 Slope 2 x 2 50% SV 
50% AV 

Isolated find: Exposure near track.  Heavy grass 
cover away from track. 
Artefacts: 1 mudstone 
 

SA6 8 Slope 15 x 5 80% SV 
25% AV 

Artefact scatter: Exposure along contour bank 
running into dam at base of slope.  Open 
paddock with several mature eucalypts along 
creek at base of slope.  Low integrity of site 
although potential  for sub-surface material 
above contour bank. 
Artefacts: 6 silcrete, 2 mudstone 
 

SA6 9 Slope 20 x 4 75% SV 
75% AV 

Isolated find: Exposure along track through 
cleared paddock.  Heavy grass cover away from 
track. 
Artefacts: 1 mudstone 
 

SA6 10 Slope 20 x 3 75% SV 
25% Av 

Artefact scatter:  Exposure along track at base of 
slope.  Heavy grass cover away from slope. 
Artefacts: 3 mudstone, 1 silcrete. 
 

SA6 11 Slope 50 X 3 50% SV Artefact scatter:  Exposure along track leading to 
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Unit Site Landform Exposure 
(Approx. 
m) 

Visibility Description 

50% AV stock yards, dense grass cover away from track.  
At toe of slope overlooking Glennies Creek 
floodplain. 
High potential for sub-surface deposit. 
Artefacts: 12 mudstone, 6 silcrete.  
 

SA6 12 Slope 100 x 0.3 75% SV 
25% Av 

Isolated find: Exposure along narrow stock track.  
Dense grass cover away from track.  In similar 
locale as previous site – potential for sub-surface 
material. 
Artefacts: 1 silcrete 
 

SA7 1 Gully 5 x 3 80% SV 
80% AV 
 

Artefact scatter: Exposure on creek bank.  
Dense grass cover away from bank. 
Artefacts: 3 silcrete, 1 chert 

SA7 2 Gully 10 x 5 80% SV 
80% AV 
 

Isolated find  : Exposure on creek bank.  Dense 
grass cover away from bank. 
Artefacts: 1 mudstone  

SA7 3 Gully 50 x 20 50% SV 
50% AV 
 

Isolated find: Exposure on creek bank under 
open casuarina woodland.  Dense grass cover 
away from bank. 
Artefacts: 1 silcrete 

SA7 4 Gully 5 x 4 50% SV 
50% AV 

Isolated find: Exposure on creek bank in ant’s 
nest.  Dense grass cover away from bank. 
Artefacts: 1 mudstone 
 

SA7 5 Gully 3 x 3 50% SV 
50% AV 

Isolated find: Small exposure on edge of 
drainage channel near larger exposure. 
Artefacts: 1 mudstone 
 

SA7 6 Gully 100 x 15 70% SV 
60% AV 

Artefact scatter:  Large exposure (erosion scour) 
under open eucalypt woodland.  B horizon 
exposed by slope wash.   Moderate potential for 
sub-surface deposit.  6 distinct loci. 
Artefacts: 12 silcrete, 10 mudstone, 1 volcanic  
 

SA8 1 Slope 20 x 3 80% SV 
25% Av 

Isolated find: Large exposure around dam – 
disturbed context.  Dense grass cover away from 
exposure. 
Artefacts: 1 mudstone 
 

SA8 2 Slope 10 x 5 80%SV 
25% AV 

 Isolated find: Large exposure around dam – 
disturbed context 
Artefacts: 1 mudstone 
 

SA8 3 Slope 20 x 4 80% SV 
25%AV 

Artefact scatter: Exposure along dam overflow 
channel - disturbed context. 
Artefacts:2 mudstone, 1 silcrete 
 

SA8 4 Slope 10 x 5 80%SV 
25%AV 

Artefact scatter: Exposure along dam cut - 
disturbed context.  
Moderate potential for sub-surface deposit away 
adjoining  disturbed area. 
Artefacts: 9 mudstone, 2 volcanic 
 

SA8 5 Slope 30 x 15 40% SV 
100%AV 

Artefact scatter: Exposure in gravel extraction 
area.  Dense gravel background scatter in 
otherwise well grassed paddock. 
Moderate potential for sub-surface deposit. 
Artefacts: 6 mudstone, 1 silcrete 
 

SA8 6 Slope 80 x 25 40% SV 
100%AV 

Artefact scatter:  Exposed gravels above dam. 
Moderate potential for sub-surface deposit. 
Artefacts:  11 mudstone, 3 silcrete 
 

SA8 7 Slope 2 x 2 75%SV 
25%AV 

Artefact scatter: Small exposure under solitary 
tree on slope. 
Artefacts: 1 volcanic, 1 mudstone 
 

SA8 8 Slope 1 x 1 50%SV Isolated find: Small exposure in grassed 
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Unit Site Landform Exposure 
(Approx. 
m) 

Visibility Description 

25% AV paddock. 
Artefacts: 1 mudstone 
 

SA8 9 Slope 30 x 3 75%SV 
25%AV 

Artefact scatter: Exposure along section of track 
through grassy paddock. 
Artefacts: 6 mudstone 
 

SA8 10 Slope 3 x 2 100%Sv 
5%AV 

Grinding grooves/Isolated find: Two possible 
grinding grooves in small sandstone exposure.  
Surrounded by dense grass cover. 
Artefacts: 1 mudstone 
 

SA8 11 Slope 20 x 10 15% SV 
15% AV 

Isolated find: Limited exposure along track near 
southern boundary of study area. 
Artefact: 1 silcrete 
 

SA8 12 Slope 30 x 20 15% SV 
15% AV 

Artefact scatter: Low visibility due to dense grass 
cover, limited exposure along fence line. 
Moderate potential for sub-surface deposit. 
Artefacts: 8 mudstone, 2 silcrete, 1 quartz 
 

SA8 13 Slope 15 x 6 70% SV 
80% AV 

Artefact scatter: Exposure along track near fence 
approx 50m from creek line. 
Moderate potential for sub-surface deposit. 
Artefacts: 5 silcrete, 4 mudstone, 1 FGS   
                12 silcrete, 8 mudstone (count only) 
 

SA8 14 Slope 10 x 3 75% SV 
80% Av 

Artefact scatter:  Exposure located mid-slope 
along track. 
Artefacts: 1 mudstone, 2 silcrete 
 

SA9 1 Gully 1 x 1 50% SV 
50% AV 

Isolated find: Exposures along creek bank  
Artefact: 1 mudstone 
 

SA9 2 Gully 150 x 20 80% SV 
50% AV 

Artefact scatter: Disturbed area around dam and 
adjacent to eroded creek bank. 
High potential for sub-surface deposit adjacent 
to disturbed area. 
Artefacts: 30 mudstone, 13 silcrete, 7 FGS  
                 32 mudstone, 8 silcrete, 3 FGS,  
                 3 chert (count only)  
 

SA10 1 Ridge 
crest 

500 x 20 75% SV 
25% AV 

Isolated find:  Exposure caused by ripping for 
new tree planting along New England Highway.  
Very low visibility away from ripped area.   
Artefacts: 1 mudstone 
 

SA10 2 Ridge 
crest 

500 x 20 75% SV 
25% AV 

Artefact scatter: Exposure caused by ripping for 
new tree planting along New England Highway.  
Very low visibility away from ripped area.   
Artefacts: 2 mudstone 
 

SA11 1 Terrace 1 x 1 5% SV 
5% AV 

Isolated find: In heavy grass cover on river 
terrace.  Low visibility across most of terrace. 
Artefacts: 1 mudstone 
 

SA11 2 Terrace 4 x 3 80% SV 
80% AV 

Artefact scatter: Limited exposure near track and 
gate.  Dense grass cover away from track.  Deep 
alluvial soils exposed on creek bank, high 
potential for sub-surface deposit.  40m east of 
Glennies Creek. 
Artefacts: 8 mudstone, 3 silcrete, 1 quartz 
 

SA11 3 Terrace 20 x 4 50% SV 
50% AV 

Artefact scatter:  Exposure near dam and track.  
Heavy grass cover elsewhere.   Deep alluvial 
soils exposed on creek bank, high potential for 
sub-surface deposit. 
Artefacts: 4  mudstone,  1 silcrete 
27 mudstone, 7 silcrete (count only). 
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Unit Site Landform Exposure 
(Approx. 
m) 

Visibility Description 

SA11 4 Terrace 3 x 3 50% SV 
75% AV 

Artefact scatter: Small exposure with heavy 
grass cover surrounding.  Deep alluvial soils 
exposed on creek bank, high potential for sub-
surface deposit. 
Artefacts: 8 mudstone, 1 volcanic 
                 10 mudstone, 3 silcrete (count only). 
 

SA11 5 Terrace 4 x 1 90% SV 
90% AV 

Artefact scatter: Limited exposure along stock 
trail on edge of river terrace.  Dense grass cover 
away from trail.  Deep alluvial soils across 
terrace adjacent to old stream bed approx. 50m 
east of Glennies Creek.   
Potential for sub-surface deposit although 
flooding may have disturbed deposit. 
Artefacts: 2 mudstone. 
 

SA11 6 Terrace 120 x 5 90% SV 
75% AV 

Artefact scatter: On terrace approx. 100m east of 
Glennies Creek.  Exposure along track and 
around dam.  Dense grass cover away from 
exposure.  Deep alluvial soils with some gravel 
patches.  Likely knapping floors.   
Some artefact breakage possibly due to 
vehicular traffic.   
Note:  this site is almost opposite the ‘ Glennies 
Creek Site’ (NPWS 37-3-0541) and ‘Glennies 
Bluff Site’ (37-3-0540) which are located 
immediately to the west of Glennies Creek.  
Very high potential for sub-surface material. 
Artefacts:  314 mudstone, 75 silcrete, 2 quartz, 1 
chert, 1 volcanic 
 

SA13 1 Slope 5 x 2 50% SV 
50% AV 

Artefact scatter: In small exposure on west side 
of Glennies Creek.  Grass cover in cleared 
paddock. 
Artefacts: 3 mudstone, 1 chert Highly likely to be 
part of previoulsy recorded site 37-3-0737 
Ashton EWA 77. 

SA13 2 Slope 10 x 3 50% SV 
50% AV 

Artefact scatter: In limited exposure in grassy 
paddock. 
Moderate potential for sub-surface deposit 
Artefacts: 5 mudstone, 3 silcrete, 1 chert 
Likely to form part of previously recorded site 37-
3-0538 (Ashton Glennies Flat 2 site) 

SA13 3 Slope 2 x 1 50% SV 
50% AV 

Artefact scatter: Grass cover in cleared paddock. 
Artefacts: 2 mudstone 
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3.4 Areas Not Surveyed 
 
Adjustments to the study area boundary have occurred since the survey work was 
undertaken. An additional area has been added to the southern boundary and several 
power line realignments proposed.  The two power lines to be realigned are an 132kV 
power line and a 66kV power line with multiple local 11kV powerlines to supply local  
properties.        
 
Two options have been proposed for the power line route.  The preferred Option 1, 
will require the northern 132kV and 66kV lines to be realigned south, parallel to 
Lowngwall Panel 1 and west of Glennies Creek. The power lines will intersect the 
southern 132kV line and will then be realigned to the south east, off the top of the 
ridge and across the creek and floodplain of Glennies Creek. The lines will then follow 
the existing southern alignment of the SEOC.         
 
The second realignment option, Option 2, proposes that the 132kv and 66kV lines 
cross the northern end of Glennies Creek and continue along the northern end of the 
proposed open cut, following the foot of the pit emplacement area across the office 
and workshop access road and water storage dam and then continue between the 
SEOC levee and the edge of Glennies Creek. They will then merge with the existing 
alignment south of the open cut.  This option requires two creek crossings and will be 
more visible from the highway.   
 
The following is a desktop assessment based on existing data from Witter's (2002) 
assessment, and site patterning found within the study area extrapolated over the 
additional area.   
 
Option 1 – will travel along Asthton Ridge which is characterised by thin soils.  On the 
ridge crest, artefacts were found in 75% of exposures where artefacts occurred as lag 
deposit on the B soil horizon. Half the exposures on the spur crests and ridge slopes 
also produced artefacts.  The area was interpreted as containing small concentrations 
and frequent isolated finds, which form part of a relatively dense background scatter.   
 
This option will then cross the floodplain of Glennies Creek and the creek channel 
before connecting into the existing line.  The floodplain has no identified sites at this 
time, however Pit 15 excavated by the geomorphic assessment conducted by Mitchell 
(2002) identified that a paleosol is located on the terrace of Glennies Creek, east of 
the lower dog leg in the proposed realignment option as it follows the ridge. 
 
Option 2 – is likely to encounter similar archaeological contexts as Option 1.  The 
terraces of Glennies Creek are likely to contain artefact scatters which are likely to be 
covered with a post European alluvial mantle.  No geomorphic test pits were 
excavated on the northern end of the western floodplain so the potential for buried 
paleosols and the presence /absence of artefacts, would need to be determined as 
pole locations are chosen.    
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Once route Option 2 passes over Glennies Creek, the potential for impact on 
artefacts sites is similar to that of Option 1, as the route traverses the ridge landscape 
characterised by relatively dense background scatter with some lenses.  
 
Figure 8 shows the location of the power lines in relation to sites recorded during the 
Witter (2002) and Insite Heritage (2008) surveys.    
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4.0 Discussion & Interpretation 

This survey located over 1,125 artefacts from 85 recorded sites (including both 
artefact scatters and isolated finds).  These sites have been grouped into landscape 
units and recorded on site recording cards electronically submitted to DECCW, with 
the exception of the scarred tree at SA5.9 which has been recorded separately (refer 
Appendix H). 

4.1 Site Integrity 

Much of the study area has been affected by recent land use (<200 years ago).  
Vegetative changes have occurred through land clearance and has contributed to 
erosion, particularly on the upper slopes and ridge crests.  Low surface visibility most 
certainly affected the number of sites located.  Exposures with high surface visibility 
were commonly the result of recent activities and included ground disturbance 
brought about via dam construction, vehicular tracks, gravels pits and stock 
treadage.  While such activities may reduce site integrity, they increase the likelihood 
of site identification.   

Some areas along creek banks have been subjected to moderate gully erosion with 
sheet erosion noted on some slopes.  Erosion is generally limited in the area.  
Glennies Creek is subjected to periodic flooding and deep alluvial soils are located 
along its floodplain.  Several overflow channels and/or old streams cut through areas 
to the east of the creek.  Much of this area has been subjected to cultivation for stock 
feed.  

Overall, site disturbance is restricted to agricultural activities which may impact on 
the spatial integrity of artefacts to a limited degree but not on the site content or site’s 
landscape context. The character of the disturbance is relatively limited in area and in 
depth therefore it is highly likely that large areas of intact deposit may be found below 
and around identified sites.  There is a high potential for [deep] sub-surface deposits 
within the study area, particularly on the Glennies Creek floodplain, that are of 
sufficient integrity to be of research value. 

Plates 1 and 2 contain typical examples of the study area, note the lack of surface 
visibility.  Plates 3 to 5 contain examples of typical surface exposures that revealed 
sites. 
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Plate 1 - View south to SA6-4 showing typical surface visibility 

 

Plate 2 - View to east across SA8 showing typical grass cover 
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Plate 3 - View to east across SA6-1, dam wall 

 

Plate 4 - View to east across site SA6-5 
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Plate 5 - View south across SA1-1 located on a disused driveway. 
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4.2 Lithic items 

873 lithic artefacts were recorded during this survey with a further 252 noted but not 
recorded in any detail (1125 artefacts in total).  The survey objective was to ascertain 
if the study area contained Aboriginal heritage items and to assess the significance of 
any such material.  This was achieved without detailed recording.  Basic recording 
included raw materials, artefact classification, size class and specific comments 
where deemed appropriate.  The data recorded is sufficient to assess significance 
and determine whether further, more detailed analysis is warranted.  The details of 
the 873 recorded artefacts can be found in Appendix C.   

The major raw materials identified were indurated mudstone (also identified as tuff by 
some recorders) and silcrete. 

Mudstone is a sedimentary material that may become indurated through pressure or 
heat or a combination of both.  When indurated it becomes more brittle and easily 
flaked.  Tuff is a fine grained stone formed after a cloud of ash ejected by volcanic 
event descends to form a thin layer over the ground surface.  After burial some tuff 
beds become indurated through a metamorphic process in which the stone hardens 
and recrystallises to a less friable structure.  Tuff is generally grey in colour however 
it is porous enough to absorb various minerals, particularly iron, to give a yellow, red 
or orange colour.  Volcanic tuffs are widespread across the Hunter Valley and along 
the coast near Newcastle.   The study area lies within the Hunter volcanic arc and the 
late Permian Singleton Coal Measures are made up of coal, tuffs, conglomerates and 
shales (Drysdale et al,200:15-17). It is highly likely that the material variously 
described as mudstone and tuff is tuffaceous.  Tuff/mudstone cobbles can be found 
amongst river gravels in some areas of the Hunter River and this provides a readily 
available source.   

Silcrete is a brittle, intensely indurate rock composed mainly of quartz clasts 
cemented by a matrix which may be well crystallised quartz, crypto-crystalline or 
amorphous (opaline) silica (Langford-Smith, 1978:3).  The texture of silcrete reflects 
that of the host rock (eg sandstone) and clasts may range in size from very fine 
grains to boulders.  Silcrete is normally grey in colour but can be whitish/cream, red, 
brown, black or yellow.  It shatters very readily into sharp, angular pieces with a 
conchoidal fracture and newly broken rocks have a semi-vitreous sheen (ibid: 4).  It is 
an attractive material to the local Aboriginal people because of its flaking properties 
and availability.  Flakes have sharp, reasonably durable edges and implements made 
from the stone were used for a variety of tasks, including wood-working and spear 
barbs.  Studies have identified a number of sources of silcrete in the Hunter Valley 
including Saltwater Creek (Koettig & Hughes, 1985), Lemington (Brayshaw et al, 
1996), Jerrys Plains, Bengalla (Kuskie, 2002), Singleton and Mount Arthur (pers. 
obs.). 

Mudstone and silcrete made up over 95% of the assemblage with the remainder 
consisting of quartz, chert and unidentified volcanic and fine grained siliceous 
material.  Mudstone is almost three times more prevalent than silcrete.   
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Figure 9 contains a chart with a breakdown and comparison of lithic material and 
artefact classifications.  Plate 6 shows a sample of artefacts recorded from SA11-6, 
note the colour variation and material variation (mudstone and silcrete shown). 

Basic artefact classifications included flakes (incorporating broken flakes, blades, 
backed blades and scrapers as sub-classes), cores, angular fragments (frequently 
recorded as flaked pieces), hammer-stones, axes (pre-forms), anvils, grindstones 
and manuports.  Flakes had an average size of 23.2mm (maximum dimension) and 
cores were an average of 42.8mm (maximum dimension).   

There were 288 artefacts classified as broken flakes.  Some of these may have been 
broken during the manufacturing process although, as all artefacts were located on 
the ground surface, much of the breakage may have been recent - caused by stock 
treadage, vehicular traffic or ploughing.  While detailed analysis was not undertaken, 
eight flakes were classified as being backed and/or retouched and another eight 
were classed as scrapers (with steep retouch along one margin).  Five artefacts were 
recorded as being ‘utilised’, that is they had edge damage or apparent use-wear 
along a margin.  While this is a relatively low number out of a total exceeding 800 
artefacts, such attributes cannot always be easily detected in the field.  However, it 
does show that artefacts were utilised within these sites indicating that more than 
simple knapping went on at the site. 

Cores were relatively numerous and knapping floors were identified via the presence 
of small flakes and fragments of the same material within a given area (eg SA2-6, 
SA8-9).  This is indicative of active camp-sites were tools were being manufactured.   

 

 

Figure 9- Summary of Recorded Lithic Artefacts 
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Plate 6 - Sample of artefacts from SA11-6 
 

 

 

Plate 7 - View to west across central area of SA11-6.   
 

 



Insite Heritage Pty Ltd                 52

4.3 Grinding Grooves 

Two [potential] grinding grooves were located in a small exposure of sandstone on 
the slopes above the Glennies Creek terrace (SA8-10).  Surface visibility was 
restricted by a heavy grass cover.  The grooves measured 120mm x 15mm which 
suggests that they were not utilised for grinding the larger axe pre-forms such as 
those recorded during this survey (SA8-7-1, SA4-4-1).  Plate 8 contains a photograph 
of the exposure and grooves.  The sandstone outcrop was a small floater exposed 
within a cleared pasture area.  The exposure is located approximately 2 metres from 
an unformed vehicle track.  The grooves are not deep and may result from a single 
event.   

 

Plate 8 - SA8-10 Sandstone exposure with grinding grooves  
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4.4 Scarred Trees 

Two possible scarred trees were recorded during the survey (SA5-9 and SA1-5 refer 
Plates 9 & 10).  The first is located in a gully below the New England Highway – 
outside the main study area but within the area of proposed inundation. The scar was 
located on a mature Ironbark (Eucalyptus crebra).  The scar measured 3.5m in length 
and 500mm in width with over 200mm of bark re-growth covering the edge of the 
scar.  The tree had a 3m girth at its base. 

There were no indications that the scar had occurred naturally, however as the lower 
point of the scar begins at the current ground level there must be some doubt as to 
whether it was an intentional scar.  Clearing of land may have resulted in sheet 
erosion on the upper slopes that led to the deposition of soil around the trunk of the 
tree.  The scar aspect was north west.  

The size of the scar is indicative for its use as a gunyah or shelter piece or canoe.  
The tree is somewhat distant from the nearest water source so a gunyah would seem 
to be the most appropriate use.  The tree has been subsequently inspected by a 
qualified arborist (refer to Appendix E for a copy of the report). 

The scar at site (SA1-5 ST) was located on the trunk of a dead tree which had been 
lopped 1.5-2m from the ground. The tree was located adjacent to a fence line on the 
southern edge of a small stand of trees adjacent to a cleared paddock on the eastern 
side of Glennies Street and to the west of Camberwell Common. The diameter of tree 
at breast height was less than 1m and the top portion of scar removed when tree was 
lopped. Depth of scar re-growth is approx 25mm and the scar was located on the 
western side of the tree. The tree species was unable to be identified in the field as 
only the dead stump remained. The scar is an historic surveyor's mark, with a 
government arrow and date carved into the face of the scar. The full detail of the scar 
is provided in the report undertaken by UTMA Pty Ltd (see Appendix E).  
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Plate 9 - Potential Scarred Tree - SA5-9 

 
 
 

 
Plate 10 - Potential Scarred Tree SA 1-5 
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4.5 Spatial Patterning 

The spatial distribution of evidence can be examined, particularly in relation to 
environmental variables such as slope, landform element and distance to potable 
water.    

The Aboriginal heritage evidence located during this survey occurred in areas of level 
or gentle slopes in close proximity to permanent sources of water.  It should be 
noted, however, that the study area not only contains permanent water in Glennies 
Creek but its tributaries contain water-holes and springs that would have provided 
reliable sources of water for extended periods and a variety of micro climates and 
ecotones.  Thus, there is no point within the study area that is more than 300m from 
a water source.   

Table 5 shows the number of sites and artefacts compared to the landforms they 
occur in.  While slopes provided the highest number of sites, the total included 
isolated finds.  This produced an average of less than four artefacts per site.  Gullies 
had over ten artefacts per site, crests had over 25 and the terrace had over 75 per 
site.  A far higher number of artefacts were located on the terrace and within gullies.  
Almost three times more artefacts were recorded within gullies and on terraces than 
on slopes despite there being less than half the number of sites.  It should also be 
noted that visibility was at its lowest on the terrace flanking Glennies Creek. 

 

Table 5 - Comparison of Sites and Artefacts by landform 
 

Landform No. Sites No. Artefacts 

Creek Bank/Gully 20 225 

Terrace 6 470 

Slope 51 228 

Crest 8 202 

 

The spatial distribution of artefacts within a given site can also be used to discuss  
and analyse site use and activities.  No such recording was undertaken during this 
survey however clusters of material were noted in some sites and site integrity is 
sufficient to warrant this form of analysis in any future investigation - in particular 
sites SA11-6, SA11-3 and SA2-3. 
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4.6 Site Interpretation 

While this survey recorded 85 ‘sites’, it may be more beneficial to consider a lower 
number of sites that may be continuous through topographic (survey) units.  Koettig  
has suggested that sites located in areas of reduced visibility, as we have here, are 
merely ‘windows’ that provided a glimpse of the broader picture of what lies beneath 
the grass cover, leaf litter or surface soils (Koettig 1990:14).   

In this instance, the terrace flanking the east bank of Glennies Creek is likely to be a 
continuous site, at least across the northern half of the study area.  Artefacts were 
located in virtually all exposures along that portion of the terrace.  Witter (2002) and 
Hardy (2001) found a similar situation to exist on the western side of Glennies Creek.  
In actual fact, it is possible that sites from both sides of the creek may have been 
used contemporaneously; the creek being a central focal point with people exploiting 
areas to both the west and east and returning to a common point where there was 
permanent water.   

This is not to suggest that the terrace is a single site resulting from one or two events 
over a limited period of time.  It is more likely that the terrace was occupied by small 
encampments, with repeated visits spreading along the corridor over time.  The 
artefacts that have been exposed are evidence of localised events such as knapping, 
workshops or small camp sites.  They may overlap and any assemblage may be the 
results of a single event or a mixture of many events that have been compressed as 
artefacts and are  re-distributed through both natural and unnatural events.  

SA11-6 is centrally located on the Glennies Creek terrace.  It is highly unlikely that 
such occupation intensity is restricted to this specific area.  Further testing should be 
undertaken to determine the nature of occupation beyond this specific area to include 
the majority of the terrace in general. 

Similarly, artefacts located along the creek lines running into Glennies Creek (SA5, 
SA7 and SA9) may represent continuous sites. Furthermore, sites and higher 
concentrations of artefacts tended to cluster at the eastern sectors of the gullies, 
slopes and crests.  This pattern may be due to springs which are noted by the 
present property owners, which feed dams on these lower slopes.  Thus the lower 
ends of these tributaries may have provided a relatively reliable water supply and 
associated ecotone, as well as being located above the floodplain of Glennies Creek 
which is known to flood at regular intervals.   

The artefact types within the assemblage indicate that the study area was occupied 
in either sporadic intense occupation or more likely repeated regular and cyclic 
episodes.  The artefact types include tools such as axes, scrapers, backed blades, 
blades and flakes which at a basic level indicates a variety of activities.  Cores 
indicate stone working as does the frequent presence of cortex on the artefacts.  
Scraper and backed blades indicate food and resource processing and the clustering 
of implements suggest camp site loci of domestic and manufacturing activities.   

Occupation of the area is likely to date to the Pleistocene, over 10,000 years ago, 
until recent times.   Given the excavation of a hearth elsewhere on Glennies Creek 
and the presence of a variety of older terraces and meanders on the flood plain area 
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of this study area, there may be potential for the detection of older occupation sites.  
Excavation and dating of in situ stratified deposits may address these issues. 

It is inferred from the evidence within the study area and from other sources that: 

Members of the Wonnarua ‘tribe’ occupied the locality, with the first occupants 
arriving more than 13,000 years ago; 

The locality was suited to long term occupation because of the presence of 
exploitable resources and its proximity to permanent water; 

The locality provided access to both aquatic (riverine and wetland) and terrestrial 
resources; 

The presence of cores and small flake debitage indicates that knapping was 
undertaken in specific areas; 

The presence of axe pre-forms and grinding grooves (in Bowmans Creek) indicates 
that ground edge implements formed part of their tool-kit; 

Utilised flakes showing evidence of use-wear and/or edge damage suggest that food 
preparation and/or tool manufacture and repair were carried out on the site; and 

The stone materials indurated mudstone/tuff and silcrete were favoured for stone-
working activities and these materials were obtained from local sources. 

There is a very high potential for a great deal more artefactual material to occur 
within the study area, particularly along the terraces of Glennies Creek, along creek 
margins and on slopes and crests running into the Glennies Creek valley.  In order to 
understand how the Aboriginal people utilised and interacted with this landscape, 
further archaeological investigation via surface collections and excavation is 
warranted.  Detailed recommendations follow later in this report.   



Insite Heritage Pty Ltd                 58

5.0 Significance of Identified Sites 

5.1 Significance Criteria 

The basic processes of assessing significance for items of heritage are outlined by 
The Australian ICOMOS Charter for the Conservation of Places of Cultural 
Significance: the Burra Charter (amended 1999) and its associated Guidelines.  Sites 
may be significant according to several criteria, including scientific or archaeological 
significance, significance to Aboriginal people, aesthetic value, the degree to which a 
site is representative of archaeological and/or cultural type, and value as an 
educational resource.  In New South Wales the nature of significance relates to 
historic, aesthetic, social, scientific, cultural or educational criteria and sites are also 
assessed on the degree to which they exhibit rare or representative characteristics of 
their type, or whether they exhibit historic or cultural connections. 

Scientific Significance 

Site significance is rated low, medium and high.  In order to determine scientific 
significance it is necessary to first place sites within a local and regional context.  
This process enables the assessment of any individual site in terms of merit against 
other sites of similar nature within similar contexts.   

Public Significance 

The sites are assessed in terms of their educational value, to enhance community 
knowledge and appreciation of cultural heritage.   

Cultural Significance 

Generally, all sites are of significance to the Aboriginal people.  It has been 
recognised however that with the widespread nature of site distribution, sites will 
eventually be impacted upon by development.  It is however necessary to conserve 
where possible sites which are of high significance to the community.   

Representative Significance  

The significance of individual sites is determined by factors such as 
representativeness, rarity, and the sites potential to add scientific data to what is 
known about past human occupation of the Australian continent.  Conservation 
outcomes are determined by comparison of a site’s qualities with known sites in the 
region that have been protected.  
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5.2 Significance Assessment 

The following significance assessment (refer Table 6) is based on the guidelines 
listed in the preceding section. For the significance assessment regarding the cultural 
significance of the sites, please refer to community reports in Appendix D. 

Table 6 - Significance Assessment 
Unit/ 
Site 

Site 
Type2 

Scientific  
Significance 

Public  
Significance 

Representative  
Significance 

SA1/1, SA1/2, SA1/4, SA1/5 
SA1/6, SA1/7, SA1/8, SA1/9, SA1/10 
SA1/11 

AS/IF Low Low Low 

SA1/5 ST ST Moderate Moderate Moderate-High 

SA2/1, SA2/2, SA2/4, SA2/5 AS/IF Low Low Low 

SA2/3 AS High 
 

Moderate Moderate 

SA2/6 AS Moderate 
 

Moderate Moderate 

SA3/1  AS Low 
 

Low Low 

SA4/1, SA4/2, SA4/3, SA4/4, SA4/5 
SA4/6, SA4/7,SA4/8,  SA4/9 
 

AS/IF Low Low Low 

SA4/10, SA4/11 AS Moderate 
 

Low Low 

SA5/1, SA5/3, SA5/4, SA5/5, SA5/6, 
SA5/7, SA5/8 
 

AS/IF Low 
 

Low Low 

SA5/2 AS Moderate 
 

Low Low 

SA5/9 ST Moderate 
 

Moderate High - rare 

SA5/10, SA5/11 
 

AS Moderate-high  Moderate Moderate 

SA6/1, SA6/2, SA6/3, SA6/4, SA6/5, 
SA6/6, SA6/7, SA6/8, SA6/9,SA6/10, 
SA6/12 
 

AS/IF Low Low Low 

SA6/11 IF Moderate 
 

Low-moderate Low-moderate 

SA7/1, SA7/2, SA7/3. SA7/4, SA7/5,   Low Low Low 

SA7/6 AS Moderate Low-Moderate Low-Moderate 

SA8/1, SA8/2, SA8/3, SA8/7, SA8/8, 
SA8/8, SA8/11, SA8/14 
 

AS/IF Low Low Low 

SA8/4, SA8/5, SA8/6, SA8/9, SA8/10, 
SA8/12, SA8/13 
 

AS/GG Moderate Moderate Moderate 

SA9/1 IF Low 
 

Low Low 

SA9/2 AS High 
 

Moderate-high Moderate 

SA10/1, SA10/2 AS/IF Low  Low Low 

SA11/1, SA11/2, SA11/5 AS/IF Low 
 

Low Low 

SA11/3, SA11/4 AS Moderate 
 

Moderate Moderate 

SA11/6 AS High 
 

High High 

SA13/1, SA13/2, SA13/3  
 

AS/IF Low  
 

Low Low 

                                                 
2 AS = artefact scatter, IF = isolated find, GG = grinding grooves, ST = scarred tree 
 



Insite Heritage Pty Ltd                 60

Overall Significance 

Three individual sites have been assessed as being of high significance (SA2/3, 
SA9/2, SA11/6), the site containing the scarred tree (SA5/9) is of high significance if 
further investigation confirms that it is an Aboriginal scar.  These sites have been 
rated as significant on the basis of artefact densities and whilst further artefacts will 
be found within surrounding topsoil, these sites do not have potential for stratified 
deposit.   

Several other sites are regarded as being of moderate or moderate-high significance 
(SA1/5 ST, SA2/6, SA4/10, SA4/11, SA5/2, SA5/10, SA5/11, SA6/11, SA7/6, SA8/4, 
SA8/5, SA8/6, SA8/9, SA8/10, SA8/12, SA8/13, SA11/3, SA11/4), refer to Figure 10 
below. Where these sites are located in close proximity to each other, within specific 
landscape units (ie. the creek lines, and terrace margins), these landscape units 
have been rated as of high significance due to the potential to provide comparable 
spatial data between the various landform units and further refine Witters 
archaeographic model.  Thus, an area of high significance may comprise a variety of 
low, moderate and high significance artefact scatters.      

Of the 85 sites recorded, 65 have been assessed as being of low significance.  
However, when viewed collectively, their significance increases greatly.  In some 
instances it is likely that individual sites or isolated finds actually relate to continuous 
sites particularly along gullies and terraces.  Likewise, sites located on slopes and 
crests linking gullies or overlooking Glennies Creek may be contiguous across 
landform units.  The results of this survey have indicated that the entire study area 
has been well utilised by Aboriginal people over a period of time.  Thus the site is of 
very high cultural significance, and stakeholders have indicated that the area remains 
important to the contemporary community.  Though there is no indication of any 
stratigraphy within sites, several sites have high scientific potential for the 
investigation of horizontal spatial distribution.   

The following points support such an assessment: 

The horizontal integrity of many of the sites located is good  and conducive to further 
detailed archaeological investigation;   

A site located about ten kilometres upstream on Glennies Creek has evidence of 
Pleistocene occupation (Koettig, 1990), an uncommon occurrence in the Hunter 
Valley. Two small areas of potential for late Pleistocene landscapes were identified 
by Witter on the western side of Glennies and Bowmans Creeks. The potential for a 
similar landform to occur in this study area has been addressed by Dr Philip Hughes 
and no potential Pleistocene areas have been identified (Appendix G). 

Sites are spread broadly across the entire study area including all topographic units.  
Spatial analysis of sites and artefacts would provide a better understanding of how 
Aboriginal inhabitants interacted with and utilised the landscape and provide data for 
additional analysis based on work carried out in the Ashton Lease Area. 

Several sites (eg SA2/3, SA9/2, SA11/6) have high concentrations of artefacts (19 
recorded 139 noted, 50 recorded 46 noted, and 393 recorded respectively); 
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SA 2/3 is located in the Central Ridge System according to Witters model and full 
recording will enable comparison between assemblages between the two study 
areas.   SA 9/2 and 11/6 are located in the Brook Valley System and these too shall 
be subject to further analysis in this context.   

The range of raw materials and artefact characteristics will  provide an ideal base for 
further, detailed investigation; 

The local Aboriginal community representatives have indicated that they believe this 
area to be of high cultural significance and desire further investigation to be 
undertaken; 

Further investigation would enhance works previously undertaken in adjoining areas 
(Hardy, 2001; Witter, 2002).  
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6.0 Legislation 

THE ENVIRONMENTAL PLANNING AND ASSESSMENT ACT (1979) 

This project is being assessed by the Department of Planning under Part 3(A) of the 
EP&A Act 1979.  This Act overrides other state legislation as the project is 
considered State significant.  The guidelines on the preparation of planning 
instruments specifically state that Aboriginal heritage should be assessed as an 
integral part of these studies.  

Part 4 of the Act determines the way in which consent authorities make decisions 
regarding development applications.  Section 79C (b) states that; 

“The impact of development on the natural or built environment should be considered 
before consent is granted.” 

Part 5 of the EP&A Act points out that State government agencies which act as 
determining authorities must also conduct reviews of their own or other agencies 
activities in terms of impact on the environment.  Where these impacts are deemed 
to be minimal a Review of Environmental Factors is required, although where 
impacts are greater an EIS would be generated.  This part of the Act requires that; 

“any impacts on a locality having aesthetic, anthropological, architectural, cultural, 
historic, scientific, recreational, scenic or social significance or other special value for 
present or future generations be accounted for’”. (DUAP 1995). 

THE NATIONAL PARKS AND WILDLIFE ACT 1974 

Pursuant to the Section 75u of the EP&A Act 1979 a permit under Section 87 or a 
consent under Section 90 of the National Parks and Wildlife Act 1974 (NPW Act 
1974) is not required.  However, it forms the basis on which Department of 
Environment & Climate Change (DECC) provide their recommendations to the 
Department of Planning upon their review of the project.  The NPW Act (section 90) 
provides statutory protection for all material evidence of Aboriginal occupation of 
NSW.  Aboriginal places, which are areas of cultural significance to the Aboriginal 
community, are also protected by (section 84) of the NPW Act . The Act it states: 

“The Minister may declare lands to be ‘protected archaeological areas’ to preserve 
Aboriginal places and relics; and 

It is an offence to disturb or destroy an Aboriginal place or relic without first obtaining 
written consent from the Director of National Parks and Wildlife Service NSW.” 

The National Parks and Wildlife Act 1974 requires the obtaining of a Section 87 
Permit if a person wishes to excavate land to disturb or discover an Aboriginal object 
(relic) or disturb or move an Aboriginal object.   

A Section 90 Heritage Impact Permit is required if an activity will or is likely to 
destroy, damage, desecrate or deface an Aboriginal object or Aboriginal place.   
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A relic is defined as: “any deposit, object or material evidence (not being a handicraft 
made for sale) relating to indigenous and non-European habitation of the area that 
comprises NSW, being habitation both prior to and concurrent with the occupation of 
that area by persons of European extraction, and includes Aboriginal remains” (NPW 
A s.5(1)). 
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7.0 Management Recommendations 

The following management recommendations are applicable to the study area as 
delineated by the plans provided.  Any changes to the areas to be developed may 
require further survey.  Please also refer to Appendix D - Community Reports. 

Open cut mining is a very destructive process and any heritage items located therein 
will be totally destroyed and peripheral infrastructure will impact on outlying areas.   
The following recommendations are based on the assumption that the entire study 
area will be impacted upon by the proposed development.     

As the project is to be assessed under Part 3(A) and the approval body is the NSW 
Department of Planning, approvals under Section 90 of the NP&W Act are not 
required.  However, in order to apply the spirit of the Act, the following 
recommendations are made to mitigate against the impact of the proposed open cut 
mine.   

Given the high significance of a number of specific sites and the overall significance 
of the combined sites and assemblage and that these sites will be impacted by the 
proposed works, it is recommended that an artefact salvage and further detailed 
archaeological investigations be undertaken prior to and or concurrently to the project 
commencing.   

The following recommendations are provided: 

Collection of all artefacts located during this survey, including more detailed 
recording where necessary to allow spatial analysis of assemblage; 

Undertake test excavations of specific sites (as identified in Table 6 and subject to 
Aboriginal community review). The methodology for the work will include test 
excavations in areas of high significance to determine to spatial extent of sites where 
this is cannot be ascertained by surface exposure.  Once spatial extent is determined 
open area excavations will be undertaken to retrieve the maximum number of 
artefacts possible and to provide further detailed information regarding inter and intra 
site patterning.   The determination of open area salvage excavations will be 
determined in consultation with the Aboriginal community, geomorphology results, 
test excavations and more detailed recordings.  This process may be conditioned as 
a stage two to the above process to allow continuity in the field work. 

The salvage of sites within the corridor of the coal conveyor will be refined to address 
detailed impacts.  These are anticipated to include, but not confined too, the footprint 
of the conveyor supports and access roads.  Where these impacts intercept sites, the 
sites will be salvaged by collection (where sub surface deposits are negligible) and 
excavation where sub surface deposits are evident.   

Complete a detailed analysis of all materials retrieved and appropriately report all 
works undertaken.  Provide copies of reports to relevant authorities and 
stakeholders; 
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Liaise with the Aboriginal community to ascertain whether full monitoring and 
collection of artefacts will be required as works commence. 

Site specific recommendations are contained in the Table 7 however detail may be 
added or amended following consultation between Ashton Coal, Aboriginal 
community members and the DECCW as the formal project application process 
proceeds. 

An area in the southern portion of the study area has not been covered by the 
assessment due to a subsequent realignment of the project boundary (refer to 
Figures 2 & 6). The potential for sites to occur in this area has been extrapolated 
from the survey area (see Section 3,4 and 4.0). This area will be included in the 
cultural heritage management plan should the project be approved and will be 
surveyed with the community stakeholders and any management recommendations 
developed prior to development. 
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8.0 General Photographs 
 
Plates 11 – 26 Shows various views, sites and artefacts located within the study 
area.  
 
 

 
Plate 11 - View south along Glennies Creek – SA12 

 

 
Plate 12 - View north across dam in SA9 
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Plate 13 - View north across ploughed area of SA10 

 

 
Plate 14 - View to South-west across lower reach of SA5 
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Plate 15 - View to north-west across SA13 

 

 
Plate 16 - View east across SA2 
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Plate 17 - SA5/2 view along south bank across  

 

 
Plate 18 - View south-west across SA11/4 
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Plate 19 - View to north across SA11/6 

 
 

 
Plate 20 - View south across SA6 
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Plate 21 - Axe pre-form from SA4/4 

 
 

 
Plate 22 – Sample of artefacts from SA8/7 
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Plate 23 - Hammerstone from SA5/2 

 
 

 
Plate 24 – Backed point from SA2/2 
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Plate 25 - Hammerstone and possible anvil identified at site SA7.6 

 
 

 
Plate 26 - Artefacts identified at site 8.13 in vehicle track way. 
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9.0 Glossary 

Angular Fragment: Flaking debris that lacks diagnostic features. Also referred 
to as a flaked piece (Holdaway & Stern 2004:113).  

Artefact: Any object, usually portable, that has been made or shaped by 
human hand (Mulvaney & Kamminga 1999:425).  

Assemblage: A set of artefacts found in close association with each other 
(Flood 1989: 281).  

Backed/Backing: Unidirectional or bi-directional retouch located on one 
lateral margin of a tool (Holdaway & Stern 2004:159).  

Backed Blade: A blade with one margin deliberately blunted to form a 
penknife-like back (Flood 1989:281).  

Basalt: Volcanic igneous rock dark in colour (black – dark grey). Fine grained 
containing 45-55% silica, iron and magnesium. (Holdaway & Stern 2004:22).  

Bioturbation: Reworking of sediments through the action of ground dwelling 
life forms such as ants, termites, and earthworms (Mulvaney & Kamminga 
1999:425).  

Blade: A parallel sided flake, twice as long as it is wide (Flood 1989:282).  

Broken Flake: A flake fragment which displays only part of the diagnostic 
features of a complete flake. Broken flakes are classed are classed as either 
proximal flakes, medial flakes, lateral and distal flakes depending on their 
visible attributes (Holdaway & Stern 2004:111).  

Chert: A fine grained crystalline aggregate of silica (Flood 1989:82).  

Clay: Sediment that contains particles less than 4 μm in size (Kearey 2001:49).  

Coal: Combustible sedimentary rock, greater than 50% carbonaceous material 
(Kearney 2001:51).  

Colluvial: Transported by non fluvial processes (Kearey 2001:53).  

Conglomerate: Sedimentary rock containing rounded clasts greater than 2 
mm in size (Kearey 2001:56).  

Core: A piece of stone, often a cobble or pebble but also quarried stone, from 
which flakes have been struck for toolmaking (Mulvaney & Kamminga 
1999:426).  

Core Tool: A core bearing trimming or use wear indicating its use as an 
implement (Flood 1989:282).  
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Cortex: Outer weathered surface of a rock or mineral (Holdaway & Stern 
2004:144).  

Debitage: The waste product from tool manufacture (Holdaway & Stern 
2004:154).  

Distal Flake: Flakes which have a termination but do not show a platform or 
evidence of an impact point (Holdaway & Stern 2004:111).  

Dorsal Surface: Retains part of the original surface of the core or scars from 
earlier flake removals (Holdaway & Stern 2004:143).  

Erosion: Process where particles are detached from rock or soil and 
transported away principally via water, wind, ice and air (Kearey 2001:88).  

Flake: A piece of stone detached by striking a core with another stone (Flood 
1989:283).  

Flake piece/s: Refer to angular fragment.  

Geometric Microlith: A microlith of triangular, trapezoidal or other geometric 
shape, with an abruptly trimmed thick margin (Flood 1989: 283).  

Geomorphology: The description and interpretations of landforms (Mulvaney 
& Kamminga 1999:426).  

Hearth: The site of a campfire (Flood 1989:284).  

Heat Treatment: Also referred to as heat shatter. The natural or human 
induced process of heating raw materials to change their properties prior to 
tool manufacture. Observable changes include alterations in colour, lustre 
and crystalline structure (Holdaway & Stern 2004:29).  

Loam: A soil which contains approximately equal proportions of sand, silt 
and clay (Kearey 2001:156).  

Medial flake: Flake or flake fragment with an identifiable ventral surface but 
lacking proximal and distal margins (Holdaway & Stern 2004:111).  

Microlith: A variety of small, less than 30mm in size, retouched implements of 
various shapes (Mulvaney & Kamminga 1999: 427, Flood 1989:285).  

Microblade Cores: Provide the blanks for the small –tool tradition – Bondi 
points and geometric microliths. Less than 100mm in maximum dimension. 
Flake scars are parallel and elongate and long relative to core size (Holdaway 
& Stern 2004:204).  

Midden: Aboriginal occupation site consisting chiefly of shells with minor 
components of other refuse such as ash, stone artifacts and animal bones 
(Mulvaney & Kamminga 1999:427).  
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Mudstone: Used to refer to the fine to very fine grained sedimentary rocks of 
siltstones and mudstones (Holdaway & Stern 2004:20).  

Open Campsite: A surface of stone and other artefacts exposed on the 
ground surface (Flood 1989:285).  

Permian: Geological time period from 290 – 245 Ma (Kearey 2001:200).  

Platform: The area on a stone core on which a blow is struck to detach a 
flake. The detached flake bears on its butt end the original striking platform 
(Flood 1989: 287).  

Podzolic: Acid soils with strong texture contrast between sandy or loamy 
topsoils and clay subsoils (Matthei 1995:319).  

Porcellanite: A rock formed by the thermal metamorphism of a soil horizon in 
basalt (Kearey 2001:208).  

Proximal flake: broken flakes that do not have a termination but exhibit 
features from where the flake was struck from the core such as a platform, 
bulb of percussion, impact point (Holdaway & Stern 2004:110).  

Quartz: Common mineral with naturally sharp edges and poor fracturing 
properties. Colour ranging from clear, to milky white and pink (Flood 
1989:286).  

Quartzite: Homogenous medium to coarse grained metamorphosed 
sandstone (Flood 1989:286).  

Retouch: To shape, sharpen or blunt a stone tool by flaking (Mulvaney & 
Kamminga 1999:428).  

Retouched flake: Flakes removed during retouching of a tool (Holdaway & 
Stern 2004:173).  

Sandstone: A sedimentary rock comprised of greater than 25% clasts of sand 
grains 0.625-2mm in diameters (Kearey 2001:234).  

Scarred tree: Trees which have had portions of their barked removed 
(Mulvaney & Kamminga 1999:32).  

Scraper: A flake with one or more margins displaying retouch along the entire 
margin (Holdaway & Stern 2004:227).  

Shale: A sedimentary rock with particles less than 4μm in diameter (Kearey 
2001:242).  

Silcrete: A sedimentary rock comprising of quartz grains in a matrix of fine 
grained – amorphous silica (Holdaway & Stern 2004:24).  
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Soloth (or Solodic): Acid soils with strong texture contrast between pale 
topsoil and clay subsoil with coarse blocky or columnar structure (Matthei 
1995:319).  

Stratigraphy: The study of natural and cultural sedimentary strata (Mulvaney 
& Kamminga 1999: 428).  

Symmetrical backed artefact: see geometric microlith.  

Thumbnail Scraper: A small flake with a convex scraper edge opposite the 
platform of the flake and with a shape similar to a thumbnail (Holdaway & 
Stern 2004:234).  

Tuff: Fine grained stone formed after a cloud of ash ejected by volcanic event 
descends to form a thin layer over the ground surface.  After burial some tuff 
beds become indurated through a metamorphic process in which the stone 
hardens and recrystallises to a less friable structure.   

Use-wear: Alteration of an artefact caused by its use (Holdaway & Stern 
2004:41). 
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Appendix A – Community Consultation Log 
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02.10.2008 
Notification of project and request for details of registered Aboriginal stakeholder 
groups sent to DECC, Singleton Council, Office of the Registrar, NSW Native Title 
Services. 
 
09.10.08 & 17.10.08 
Advertisements placed in the public notices section of The Sydney Morning Herald 
and The Singleton Argus. 
 
October – December 2008 
Following responses from the above agencies the following groups were invited to 
register their interest in the project (inclusive of groups already registered on Ashton 
Coal Operations community register): 
 
 

Aboriginal Stakeholder Group Address 
Hunter Valley Cultural Surveying 297 Pioneer Road 

SINGLETON  NSW  2330 

Hunter Valley Cultural Consultants 40 Humphries Street 
MUSWELLBROOK  NSW  
2333 

Hunter Valley Aboriginal Corporation P.O Box 579 
MUSWELLBROOK  NSW 
2333 

Wanaruah Custodians 35 Acacia Circuit 
SINGLETON  NSW  2330 

Valley Culture 140 Sydney  Street 
MUSWELBROOK  NSW  2333 

Wonnaruah Elders Council P.O Box 814 
SINGLETON  NSW  2330 

St Clair Singleton Aboriginal 
Corporation 

P.O Box 710 
SINGLETON  NSW  2330 

Mimagen Wajaar Pty Ltd 7 Wybalena Close 
KILABEN BAY  NSW  2283 

Lower Hunter Wonnarua Council Inc. 142 Northcote Street 
KURRI KURRI  NSW  2327 

Junburra Consulting P.O Box 3043 
SINGELTON  NSW  2330 

Wonnarua Aboriginal Custodians 
Corporation 

9 Lachlan Avenue 
SINGELTON  NSW  2330 

Wonnarua Local Aboriginal Land 
Council 

P.O Box  127 
MUSWELLBROOK  NSW  
2333 

Wattaka Wonnarua C.C Service 4 Kennedy Street 
SINGLETON  NSW  2330 

Ungooroo Aboriginal Corporation P.O Box  3095 
SINGLETON  NSW  2330 

Lower Wonnarua Tribal Council 156 The Inlet Road 
BULGA  NSW  2330 

Aboriginal Native Title Heritage 
Consultants 

16A mahogany Ave 
MUSWELLBROOK  NSW  
2333 
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Aboriginal Stakeholder Group Address 
Biami Pty Ltd P.O Box 1502 

NORTH SYNDYE  NSW  2059 

Mur-Roo-Ma Inc 7 Vardon Road 
FERN BAY  NSW  2295 

Yamuloong Group Initiatives Ltd P.O box  487 
CARDIFF NSW  2285 

Wonnarua Nations Aboriginal 
Corporation 

P.O Box  3066 
SINGELTON DELIVERY  
NSW  2330 

Wonnarua Cultural Heritage 19 O'Donnell Crescent  
METFORD  NSW  2323 

Girwirr Consultants 8 Fitzgerald Avenue  
MUSWELLBROOK  NSW  
2333 

Upper Hunter Heritage Consultants 160 Sydney Street 
MUSWELLBROOK  NSW  
2333 

Black Creek Aboriginal Corporation P.O Box 168 
KURRI KURRI NSW 2328 

Barkuma  Neighbourhood Centre Inc 76 Lang Street 
KURRI KURRI  NSW  2327 

David French Flat 3/60 Tinsdale Street 

David French 10 Mill Street 
MUSWELLBROOK NSW 2333 

Tracey Skene 7 Crawford Place 
MILLFIELD NSW 2325 

 
 
The following groups registered their interest in the project: 
 
 

Aboriginal Stakeholder 
Group 

Date of Registration 

 MrsTracey Skene 
Culturally Aware 

8/10/2008 

Ungooroo Cultural and 
Community Services Inc 

21/10/2008 

Wattaka Cultural Consultants 
Services 

21/10/2008 

Wanaruah Local Aboriginal 
Land Council 

28/10/2008 

Wonnarua Culture Heritage 22/10/2008 

Aboriginal Native Title 
Consultants 

1/12/2008 

Ungooroo Aboriginal 
Corporation 

23/10/2008 

Giwiirr Consultants 27/10/2008 

Upper Hunter Heritage 
Consultants 

28/11/2008 
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Aboriginal Stakeholder 
Group 

Date of Registration 

Gidawaa Walang 23/10/2008 

Cacatua Culture Consultants 28/10/2008 

Hunter Valley Aboriginal 
Corporation 

29/10/2008 

Wonn 1 Contracting 29/10/2008 

Hunter Valley Cultural 
Consultants 

31/10/2008 

Wonnarua Nations Aboriginal 
Coporation 

25/11/2008 

Lower Hunter Wonnarua 
Council Inc. 

28/11/2008 

Hunter Valley Cultural 
Surveying 

28/11/2008 

Biamia Pty Ltd 24/10/2008 

Yarrawalk Enterprises 23/10/2008 

Warren Taggart 9/10/2008 

Hunter Valley Natural and 
Cultural Resource 
Management 

25/11/2008 

 
November – December 2008 
Registered groups contacted regarding field work, provision of insurances etc 
 and preferred dates for field work. 
 
15.12.08 – 19.12.09 
Field work conducted and was attended by the following groups: 
 
Culturally Aware Ungooroo Aboriginal 

Corp. 
Hunter Valley Cultural 
Consultants 

Ungooroo C.C. Services Giwiir Consultants Wonnarua Nations 
Aboriginal Corp. 

Wattaka Cultural 
Consultants Services 

Upper Hunter Heritage 
Consultants 

Lower Hunter Wonnarua 
Council Inc. 

Wanaruah Local 
Aboriginal Land Council 

Cacatua Culture 
Consultants 

Hunter Valley Cultural 
Surveying 

Wonnarua Culture 
Heritage 

Hunter Valley Aboriginal 
Corp. 

Yarrawalk Enterprises 

Aboriginal Native Title 
Consultants 

Wonn1 Contracting  
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20.5.09 
 
Draft report supplied to all stakeholders by email in pdf format.  
Hard copies sent to those without email via registered post. Close of review and 
comment period 12th June 2009.  
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Appendix B – Project Advertisements 
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  Advertisement placed in the Sydney Morning Herald 09.10.08 & 17.10.08 
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  Advertisement placed in the Singleton Argus 09.10.08 & 17.10.08 
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Appendix C – Artefact Details 
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Artefacts not recorded in detail (count only)  
 

Unit Site No Material Colour Class Sub L W T Comments 

SA2 3 91 Mudstone               

    47 Silcrete               

    1 Quartz               

SA8 13 12 Silcrete               

    8 Mudstone               

SA9 2 32 Mudstone               

    8 Silcrete               

    3 FGS               

    3 Chert               

SA11 3 27 Mudstone               

    7 Silcrete               

SA11 4 10 Mudstone               

    3 Silcrete               
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Appendix D – Community Reports 
 
 
 
 
 
 
 
Only available on request and with the approval of the interviewee.  
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Appendix E – Arborist Report of Identified Scarred Trees 
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Appendix F - Arborist Notes  
 
From: Jonathan Berry [jberry@pacific.net.au] 
Sent: Monday, 1 June 2009 4:24 PM 
To: 'Danny' 
Cc: 'Lisa Richards'; 'Angela Besant' 
Subject: RE: Arboricultural scar tree report for Ashton Coal Operations - 
Camberwell  
NSW  
 
Danny, 
 
Many thanks, excellent advice, greatly appreciated. Sounds like all things  
being well and as predicted the tree should be fine. 
 
Cheers 
 
Jonathan 
 
-----Original Message----- 
From: Danny [mailto:danny@utma.com.au] 
Sent: Friday, 29 May 2009 10:08 AM 
To: 'Jonathan Berry' 
Subject: RE: Arboricultural scar tree report for Ashton Coal Operations -  
Camberwell NSW  
 
Dear Jonathan, 
 
The average tree will usually survive occasional inundation. The frequency of  
such events is likely to be the major consideration and the duration till  
subsidence. It is once a year, once every 10, 50 or 100 year events with the  
remote but possibility of more frequent events on occasion but rarely. I would  
be very surprised if it was a major problem but is certainly worth  
considering. The roots of trees are known to extend for distances of up to and  
exceeding twice the mature tree height. For this reason it could be expected  
that there should always be some part of the root plate upslope near the dam's  
edge that will be inundated for the shortest period allowing the tree to  
return to aerobic respiration in part of the rootplate after a short period.  
 
If the tree is at the edge of the proposed dam it is very likely that the  
water will recede from the expected shallow edges first and may not be a  
significant problem. 
 
However as living things each individual tree is subject to its own response  
to its growing environment and changes as they occur despite our predictions  
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and understanding of tree biology.  
 
Hoping this is of assistance. 
 
Danny Draper              
    
------------------------------ 
Danny Draper 
Principal Consultant 
(Director) 
Urban Tree Management Australia Pty Ltd 
65 Excelsior Street Merrylands NSW 2160 P 02 9760 1389 F 02 9760 1102 E  
danny@utma.com.au W www.utma.com.au 
------------------------------  
 
 
-----Original Message----- 
From: Jonathan Berry [mailto:jberry@pacific.net.au] 
Sent: Friday, 29 May 2009 7:53 AM 
To: danny@utma.com.au 
Cc: 'Angela Besant'; 'Lisa Richards' 
Subject: RE: Arboricultural scar tree report for Ashton Coal Operations -  
Camberwell NSW  
 
Hi Danny, 
 
I am working on the Ashton South East Open Cut Project and just wanted to  
follow up on the report you prepared for the scar trees at Camberwell.  
 
The eastern tree, is currently near the edge of a proposed dam, which in times  
of flood may inundate the base of the tree for short periods (potentially up  
to 2-3 weeks or so) until high flows recede. Are you able to provide any  
advice on the tolerance of trees such as this iron bark to withstand this type  
of inundation, how sensitive are they to hydrological change? 
 
Kind Regards  
 
Jonathan Berry  
  
Wells Environmental Services 
Bus: 02 49346588 
Fax: 02 49346788 
Mob: 0421 440 139 
jberry@pacific.net.au  
   
Note: This message is intended for the addressee named and may contain  
confidential or privileged information. If you are not the intended recipient,  
please notify the sender and delete the message. 
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Appendix G - Geomorphic Assessment  
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FIGURE 1

GEOMORPHOLOGIST
TEST PITS

ASHTON COAL OPERATIONS PTY LIMITED

Wells Environmental Services
PO BOX 205

EAST MAITLAND  NSW  2323

Ph. 02 4934 6588
Fax. 02 4934 6788

Email. wellsenvironmental@pacific.net.au

Tuesday, 27 October 2009       Drawn: JPB
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Appendix H - Site Cards 
 



 174 

N.B 
Please note that not all the information (location maps, excerpts of specialist reports 
ect) submitted with the site cards has not been included in this appendix. 
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Site Details: SA5/9 
 

Unit Site Landform Location 
GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA5 9 Gully E 56S 321644 
N 6403645 

500 x 10 50% SV 
80% AV 

Scarred tree: Possible.  Outside of main study 
area in area of proposed dam, 3.5m long scar, 
ironbark, 3m girth, 200mm bark regrowth over 
scar. 
 

 
See below excerpt - arboricultural assessment  
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Site Details: SA8/11 
 
Unit Site Landform Location 

GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA8 11 Slope E 56S 320757 
N 6402570 

20 x 10 15% SV 
15% AV 

Isolated find: Limited exposure along track near 
southern boundary of study area. 
Artefact: 1 silcrete 
 

 
Artefact Details: SA8/11 
 
Unit Site No Material Colour Class Sub L W T Comments 
SA8 11 1 Silcrete Red Flake   55 35 5   
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Site Details: SA10/1–SA10/2 
 

Unit Site Landform Location 
GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA10 1 Ridge 
crest 

E 56S 320732 
N 6404660 

500 x 20 75% SV 
25% AV 

Isolated find:  Exposure caused by ripping for 
new tree planting along New England Highway.  
Very low visibility away from ripped area.   
Artefacts: 1 mudstone 
 

SA10 2 Ridge 
crest 

E 56S 320901 
N 6404360 

500 x 20 75% SV 
25% AV 

Artefact scatter: Exposure caused by ripping for 
new tree planting along New England Highway.  
Very low visibility away from ripped area.   
Artefacts: 2 mudstone 
 

 
 
 
Artefact Details: SA1, SA10/1–SA10/2 
 
Unit Site No Material Colour Class Sub L W T Comments 
SA10 1 1 Mudstone Yellow Flake   46 32 12   
SA10 2 1 Mudstone Yellow Flake   35 39 8   

SA10 2 2 Mudstone Red Flake   35 30 7 

10% tabular 
cortex, 
longitudinal 
dorsal ridge 
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Site Details: SA13.3 
 

Unit Site Landform Location 
GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA13 3 Slope E 56S 319338 
N 6405385 

2 x 1 50% SV 
50% AV 

Artefact scatter: Grass cover in cleared paddock. 
Artefacts: 2 mudstone 
 

 
Artefact Details: SA13.3 
 

Unit Site No Material Colour Class Sub L W T Comments 

SA13 3 2 Mudstone Yellow Flake   25 30 12 
10% pebble   
cortex 

13 3 1 Mudstone Yellow Flake Scraper 80 40 15 

steeply 
retouched, 
usewear along 
lateral margin 
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Site Details: SA1/1-SA1/7, SA2/1–SA2/6, SA3/1 
 

Unit Site Landform Location 
GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA1 4 Slope E 56S 320332 
N 6405026 

30 x 10 50% SV 
50% AV 

Artefact scatter: Limited exposures under trees 
in grassed paddocks.  Gravel background.  
Artefacts: 2 silcrete, 1 mudstone 

SA1 5 Slope E 56S 320274 
N  6405002 

6 x 2.5 75% SV 
50% AV 

Artefact scatter: Limited exposure along fence 
line in grassed paddock. 
Artefacts: 2 mudstone.  

SA1 2 Slope E 56S 320108 
N 6404820 

10 x 6 75% SV 
75% AV 

Artefact scatter:  Exposure of gravels near house 
paddock.  Limited visibility away from exposure 
due to light grass cover.   
Artefacts: 2 mudstone. 

SA1 7 Slope E 56S 320282 
N 6404811 

5 x 4 80% SV 
50% AV 

Artefact scatter: Exposure in ant’s nest in open 
woodland. 
Artefacts: 2 mudstone 

SA2 4 Spur crest E 56S 320247  
N 6404747 

30 x 15 90% SV 
75% AV 

Artefact scatter: Exposure on hill top.  Exposed 
area on hill side under open eucalypt and 
casuarina woodland (replanted).  Visibility 
restricted away from exposure.   
Artefacts: 4 mudstone, 2 silcrete 
 

SA1 1 Slope E 56S 320107 
N 6404679 

60 X 5 100% SV 
50% AV 

Artefact scatter: Large exposure formed by 
driveway approaching house from Glennies 
Road.  B horizon exposed by sheet erosion.  
Ironstone gravel background. 
Artefacts: 5 silcrete, 2 mudstone. 
 

SA2 5 Spur crest E 56S 320183 
N 6404590 

2 x 2 75% SV 
50% AV 

Artefact scatter: Small exposure on hill slope.  
Exposed area on hill side under open eucalypt 
and casuarina woodland (replanted).   
Artefacts: 1 mudstone, 1 volcanic. 
 

SA2 6 Spur crest E 56S 320314 
N 6404462 

20 x 10 75% SV 
75% AV 

Artefact scatter: One of a number of exposures 
on gentle hill slope below crest, under open 
eucalypt woodland (replanted).  Thin layer, light 
sandy soils with clay B horizon exposed in part 
due to sheet erosion.   
High potential for sub-surface deposit.   
Artefacts: 26 mudstone, 3 silcrete.  
Concentration and number of small (<10mm) 
flakes suggest this may have been a knapping 
floor.   
 

SA3 1 Gully E 56S320261 
N 6404429 

40 x 10 75% SV 
75% AV 

Artefact scatter: Exposure alongside small dam 
in gully, possible sub-surface deposits.   
Artefacts: 2 mudstone 
 

SA2 1 Spur crest E 56S 320399 
N 6404694 

20 diam. 50% SV 
90% AV 

Artefact scatter:  Exposed area on hill side under 
open eucalypt and casuarina woodland 
(replanted).  Visibility limited by leaf litter and 
light grass cover.  B horizon exposed by sheet 
erosion. 
Artefacts: 1 silcrete. 1 mudstone 
 

SA1 6 Slope E 56S 320376 
N 6404768 

20 x 15 80% SV 
60% AV 

Artefact scatter:  Exposure with background 
gravels.  
Artefacts: 2 mudstone 

SA2 2 Spur crest E 56S 320353 
N 6404710 

50 x 3 75% SV 
50% AV 

Isolated find: Exposure along track running 
across hill side.  Exposed area on hill side under 
open eucalypt and casuarina woodland 
(replanted).   
Artefacts: 1 mudstone 



 200

Unit Site Landform Location 
GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA2 3 Spur crest E 56S 320356 
N6404731 

5 0 x 50 50% SV 
75% AV 

Artefact scatter: Exposure on hill top.  Visibility 
limited by leaf litter, gravels and light grass 
cover.  Exposed area on hill side under open 
eucalypt and casuarina woodland (replanted).  
Numerous artefacts across site but numbers 
decrease on slopes.  B horizon exposed in part 
due to sheet erosion.  80m above ephemeral 
creek line. 
High potential for sub-surface material.  
Artefacts: 11 mudstone, 8 silcrete (10 x 10 area 
recorded in detail) 
                  91 mudstone, 47 silcrete, 1 quartz 
(count only outside  of sample area) 
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Site Details: SA4/1,SA4/6 – SA4/11 
 
Unit Site Landform Location 

GPS  
(UTM, 
datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA4 1 Slope E 56S 
320400 
N 6404265 

5 x 5 75% SV 
75% AV 

Isolated find:  Limited exposure 
on  slope under scattered 
eucalypt woodland (replanted).  
Heavy grass cover away from 
exposure. 
Artefacts: 1 mudstone 

SA4 6 Slope E 56S 
320233 
N 6404069 

6 x 2 75% SV 
50% AV 

Artefact scatter: Mid slope in 
grassed paddock with heavy 
stock treadage 
Artefacts: 1 mudstone, 1 silcrete 

SA4 7 Slope E 56S 
320192 
N 6404207 

5 x 5 50% SV 
50% AV 

Isolated find: Mid slope in 
grassed paddock, sheet erosion 
Artefacts: 1 mudstone 

SA4 8 Slope E 56S 
320227 
N 6404253 

15 x 3 80% SV 
60% AV 

Artefact scatter: Mid slope 
adjacent to  exposure along 
fence line. 
Artefacts: 2 mudstone 

SA4 9 Slope E 56S 
320330 
N  6404205 

2 x 2 80% SV 
60% AV 

Artefact scatter: Mid slope in 
grassed paddock, sheet erosion 
Artefacts: 2 silcrete, 1 mudstone  

SA4 10 Slope E 56S 
320345 
N 6404168 

15 x 5 50% SV 
50% AV 

Artefact scatter: Upper slope in 
grassed paddock, sheet erosion 
Moderate potential for sub-
surface deposit. 
Artefacts: 6 mudstone,  2  FGS, 
1 silcrete, 1 chert 

SA4 11 Slope E 56S 
320380 
N 6404244 

50 x 20 60% SV 
80% AV 

Artefact scatter: Upper slope in 
grassed paddock with scatter of 
casuarinas. 
Moderate potential for sub-
surface deposit. 
Artefacts: 9  silcrete,  2 
mudstone 
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Site Details: SA4/3-SA4/5, SA5/1-SA5/8, SA5/10-SA5/11, SA6/1-SA6/4 
 
Unit Site Landform Location 

GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. m) 

Visibility Description 

SA4 3 Slope E 56S 
321170 
N 6403767 

7 x 3 50% SV 
50% AV 

Isolated find: Small exposure in house paddock, 
heavy grass cover away from exposure.  Few 
sandstone exposures. 
Artefacts: 1 mudstone 

SA4 4 Slope E 56S 
321152 
N 6403748 

30 x 5 80% SV 
25% Av 

Isolated find: Exposure around small dam. 
Artefact: 1 volcanic 

SA4 5 Slope E56S 320396 
N 6403801 

1 x1 80% SV 
50% AV 

Isolated find: Small exposure in ditch adjacent to 
access road. 
Low visibility away from track. 
Artefact: 1 mudstone 

SA5 1 Gully E 56S 
320095 
N 6403881 

500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away from 
creek line. 
Artefacts: 2 mudstone, 1 silcrete 

SA5 2 Gully E 56S 
319996 
N 6403821 

500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away from 
creek line. 
High potential for sub-surface deposit. 
Artefacts: 11 silcrete, 10 mudstone  

SA5 3 Gully E 56 S 
319955 
N 640 3815 

500 x 10 50% Sv 
80% AV 

Isolated find: On creek line, continuous exposures 
due to erosion along bank, dense grass cover away 
from creek line. 
Artefacts: 1 silcrete 

SA5 4 Gully E 56S319920 
N 6403801 

500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, continuous 
exposures due to erosion along bank, dense grass 
cover away from creek line. 
Artefacts: 7 mudstone,  1 volcanic 

SA5 5 Gully E 56S319900 
N 6403780 

500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away from 
creek line. 
Artefacts: 6 silcrete, 1 mudstone 

SA5 6 Gully E 56S 
320418 
N 6403683 

500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away from 
creek line. 
Artefacts: 1 silcrete 

SA5 7 Gully E 56S320398 
N 6403690 

500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away from 
creek line. 
Artefacts: 2 mudstone, 1 silcrete, 1 quartz 

SA5 8 Gully E 56S320139 
N 6403864 

500 x 10 50% SV 
80% AV 

Artefact scatter: On creek line, exposures due to 
erosion along bank, dense grass cover away from 
creek line. 
Artefacts: 3 mudstone, 1 silcrete, 1 quartz 

SA5 10 Gully E 56S 
321027 
N 6403665 

500 x 10 50% SV 
80% AV 

Artefact scatters:  On creek bank.  Exposures 
caused by erosion along both banks.  
High potential for sub-surface deposit. Mudstone AF 
also located further east along bank at 321385 
6403640 
Artefacts: 21 silcrete, 7 mudstone.  

SA5 11 Gully E 56S 
320720 
N 6403610 

100 x 50 75%SV 
50% AV 

Artefact scatter: Along eroded sections of both 
sides of creek bank.   
High potential for sub-surface deposits. 
Artefacts: 10 mudstone, 1 silcrete 

SA6 1 Slope E 56S 
321041 
N 6403486 

20 x 20 20% S V  
50% AV 

Artefact scatter.  Limited exposure  over approx . 
20m on slope, 100m above creek line.  Scattered 
replanting of eucalypt in the area.  Visibility limited 
by grass and leaf litter.   
Shallow  A1 horizon washed off exposing artefacts, 
moderate  potential for sub-surface material. 
Artefacts: 5 mudstone, 1 silcrete. 
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Unit Site Landform Location 
GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. m) 

Visibility Description 

SA6 2 Slope E 56S 
320877   
N 6403489 

35 x 4 90% SV, 
10% AV 

Artefact scatter.  Exposure along wall of dam 20m 
south of creek line.   Visibility away from dam wall 
limited by grass and leaf litter.  Moderate potential 
for sub-surface material below dam wall on creek 
bank.  
Artefacts: 5 mudstone, 3 silcrete, 1 chert. 

SA6 3 Slope E 56S 
320836   
N 6403496 

22 x 3 25%SV  
25%AV 
 

Artefact scatter.  Limited exposure (stock trail)  
along fence line.  Heavy grass away from exposure. 
40m south of creek.  Some potential for sub-surface 
deposit. 
Artefacts: 3 mudstone, 1 silcrete 

SA6 4 Slope E 56S 
320855 
N 6403502 

10 x 6 50%  SV 
75% AV 

Artefact scatter:  Exposure in track 20m south of 
creek line below dam wall.   
Artefacts: 4 mudstone 
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Site Details: SA6/5-SA6/7, SA6/9-SA6/10, SA6/12, SA7/2 
 
Unit Site Landform Location 

GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA6 5 Slope E 56S 320796 
N 6403289 

50 X 3 75% SV 
25% AV 

Artefact scatter:  Exposure along contour bank in 
open eucalypt woodland.  Ironstone gravel 
background.  Leaf litter and light grass cover off 
track. 
Artefacts: 2 mudstone, 1 silcrete 

SA6 6 Slope E 56S 321017 
N 6402904 

20 x 2 75% SV 
25% AV 

Isolated find: Exposure at base of dam wall.  
Leaf litter and light grass cover away from 
exposure. 
Artefacts: 1 mudstone 

SA6 7 Slope E 56S 320969 
N 6403043 

2 x 2 50% SV 
50% AV 

Isolated find: Exposure near track.  Heavy grass 
cover away from track. 
Artefacts: 1 mudstone 

SA6 9 Slope E 56S 320493 
N 6403367 

20 x 4 75% SV 
75% AV 

Isolated find: Exposure along track through 
cleared paddock.  Heavy grass cover away from 
track. 
Artefacts: 1 mudstone 

SA6 10 Slope E 56S 320207 
N 6403433 

20 x 3 75% SV 
25% Av 

Artefact scatter:  Exposure along track at base of 
slope.  Heavy grass cover away from slope. 
Artefacts: 3 mudstone, 1 silcrete. 

SA6 12 Slope E 56S319899 
N 6403508 

100 x 0.3 75% SV 
25% Av 

Isolated find: Exposure along narrow stock track.  
Dense grass cover away from track.  In similar 
locale as previous site – potential for sub-surface 
material. 
Artefacts: 1 silcrete 

SA7 2 Gully E 56S 320769 
N 6403022 

10 x 5 80% SV 
80% AV 
 

Isolated find  : Exposure on creek bank.  Dense 
grass cover away from bank. 
Artefacts: 1 mudstone  
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Site Details: SA6/8, SA6/11, SA7/1, SA7/3-SA7/6, SA8/2-SA8/4, SA8/13 
 
Unit Site Landform Location 

GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA6 8 Slope E 56S 320416 
N 6403283 

15 x 5 80% SV 
25% AV 

Artefact scatter: Exposure along contour bank 
running into dam at base of slope.  Open 
paddock with several mature eucalypts along 
creek at base of slope.  Low integrity of site 
although potential  for sub-surface material 
above contour bank. 
Artefacts: 6 silcrete, 2 mudstone 

SA6 11 Slope E 56S 320001 
N 6403455 

50 X 3 50% SV 
50% AV 

Artefact scatter:  Exposure along track leading to 
stock yards, dense grass cover away from track.  
At toe of slope overlooking Glennies Creek 
floodplain. 
High potential for sub-surface deposit. 
Artefacts: 12 mudstone, 6 silcrete.  

SA7 1 Gully E 56S 320529 
N  6403169 

5 x 3 80% SV 
80% AV 
 

Artefact scatter: Exposure on creek bank.  
Dense grass cover away from bank. 
Artefacts: 3 silcrete, 1 chert 

SA7 3 Gully E 56S 320893 
N 6402775 

50 x 20 50% SV 
50% AV 
 

Isolated find: Exposure on creek bank under 
open casuarina woodland.  Dense grass cover 
away from bank. 
Artefacts: 1 silcrete 

SA7 4 Gully E 56S 320780 
N 6402886 

5 x 4 50% SV 
50% AV 

Isolated find: Exposure on creek bank in ant’s 
nest.  Dense grass cover away from bank. 
Artefacts: 1 mudstone 
 

SA7 5 Gully E 56S 320686 
N 6402995 

3 x 3 50% SV 
50% AV 

Isolated find: Small exposure on edge of 
drainage channel near larger exposure. 
Artefacts: 1 mudstone 
 

SA7 6 Gully E 56S 320215 
N 6403355 

100 x 15 70% SV 
60% AV 

Artefact scatter:  Large exposure (erosion scour) 
under open eucalypt woodland.  B horizon 
exposed by slope wash.   Moderate potential for 
sub-surface deposit.  6 distinct loci. 
Artefacts: 12 silcrete, 10 mudstone, 1 volcanic  
 

SA8 2 Slope E 56S 319837 
N 6403270 

10 x 5 80%SV 
25% AV 

 Isolated find: Large exposure around dam – 
disturbed context 
Artefacts: 1 mudstone 
 

SA8 3 Slope E 56 S 319780 
N 6403333 

20 x 4 80% SV 
25%AV 

Artefact scatter: Exposure along dam overflow 
channel - disturbed context. 
Artefacts:2 mudstone, 1 silcrete 
 

SA8 4 Slope E 56S 319812 
N 6403283 

10 x 5 80%SV 
25%AV 

Artefact scatter: Exposure along dam cut - 
disturbed context.  
Moderate potential for sub-surface deposit away 
adjoining  disturbed area. 
Artefacts: 9 mudstone, 2 volcanic 
 

SA8 13 Slope E 56S 320063 
N 6403355 

15 x 6 70% SV 
80% AV 

Artefact scatter: Exposure along track near fence 
approx 50m from creek line. 
Moderate potential for sub-surface deposit. 
Artefacts: 5 silcrete, 4 mudstone, 1 FGS   
                12 silcrete, 8 mudstone (count only) 
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Site Details: SA8/1, SA8/5-SA8/9, SA9/1-SA9/2 
 
Unit Site Landform Location 

GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA8 1 Slope E 56S 320415 
N 6402884 

20 x 3 80% SV 
25% Av 

Isolated find: Large exposure around dam – 
disturbed context.  Dense grass cover away from 
exposure. 
Artefacts: 1 mudstone 

SA8 5 Slope E 56S 319974 
N 6403039 

30 x 15 40% SV 
100%AV 

Artefact scatter: Exposure in gravel extraction 
area.  Dense gravel background scatter in 
otherwise well grassed paddock. 
Moderate potential for sub-surface deposit. 
Artefacts: 6 mudstone, 1 silcrete 

SA8 6 Slope E 56S 319983 
N 6403057 

80 x 25 40% SV 
100%AV 

Artefact scatter:  Exposed gravels above dam. 
Moderate potential for sub-surface deposit. 
Artefacts:  11 mudstone, 3 silcrete 

SA8 7 Slope E 56S 320153 
N 6402981 

2 x 2 75%SV 
25%AV 

Artefact scatter: Small exposure under solitary 
tree on slope. 
Artefacts: 1 volcanic, 1 mudstone 

SA8 8 Slope E 56S 320306 
N 6402836 

1 x 1 50%SV 
25% AV 

Isolated find: Small exposure in grassed 
paddock. 
Artefacts: 1 mudstone 

SA8 9 Slope E 56S 320095 
N 640954 

30 x 3 75%SV 
25%AV 

Artefact scatter: Exposure along section of track 
through grassy paddock. 
Artefacts: 6 mudstone 

SA9 1 Gully E56S 319795 
N 6403149 

1 x 1 50% SV 
50% AV 

Isolated find: Exposures along creek bank  
Artefact: 1 mudstone 

SA9 2 Gully E 56S 319825 
N  6403135 
 

150 x 20 80% SV 
50% AV 

Artefact scatter: Disturbed area around dam and 
adjacent to eroded creek bank. 
High potential for sub-surface deposit adjacent 
to disturbed area. 
Artefacts: 30 mudstone, 13 silcrete, 7 FGS  
                 32 mudstone, 8 silcrete, 3 FGS,  
                 3 chert (count only)  
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Site Details: SA8/10, SA8/12, SA8/14 
 

Unit Site Landform Location 
GPS  
(UTM, datum 
WGS84) 

Exposure 
(Approx. 
m) 

Visibility Description 

SA8 10 Slope E 56S 319951 
N 6402821 

3 x 2 100%Sv 
5%AV 

Grinding grooves/Isolated find: Two possible grinding 
grooves in small sandstone exposure.  Surrounded 
by dense grass cover. 
Artefacts: 1 mudstone 

SA8 12 Slope E 56S 319885 
N 6402696 

30 x 20 15% SV 
15% AV 

Artefact scatter: Low visibility due to dense grass 
cover, limited exposure along fence line. 
Moderate potential for sub-surface deposit. 
Artefacts: 8 mudstone, 2 silcrete, 1 quartz 

SA8 14 Slope E 56S 320033 
N 6402750 

10 x 3 75% SV 
80% Av 

Artefact scatter:  Exposure located mid-slope along 
track. 
Artefacts: 1 mudstone, 2 silcrete 

 

Two [potential] grinding grooves were located in a small exposure of sandstone on 
the slopes above the Glennies Creek terrace (SA8-10).  Surface visibility was 
restricted by a heavy grass cover.  The grooves measured 120mm x 15mm which 
suggests that they were not utilised for grinding the larger axe pre-forms such as 
those recorded during this survey (SA8-7-1, SA4-4-1).  Plate 8 contains a photograph 
of the exposure and grooves.  The sandstone outcrop was a small floater exposed 
within a cleared pasture area.  The exposure is located approx 2 metres from an 
unformed vehicle track.  The grooves are not deep and may result from a single event.   

 

SA8-10 Sandstone exposure with grinding grooves 
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Site Details: SA1/8-SA1/11, SA4/2, SA11/1-SA11/5 
 
Unit Site Landform Location 

GPS  
(UTM, 
datum 
WGS84) 

Exposure 
(Approx. m) 

Visibility Description 

SA1 8 Slope E 56S 
319771 
N 6404315 

4 x 14 90% SV 
70% AV 

Artefacts located in trackway. Located NE of SA11.6 
Artefact: 1 silcrete, 5 mudstone 

SA1 9 Slope E 56S 
319650 
N 6404430 

45 x 30 <10% 
SV 
<10% 
SV 

Artefact scatter:  Well grassed paddock with limited 
exposures.   
Moderate potential for sub-surface material 
Artefacts:5 mudstone, 3 silcrete 

SA1 10 Slope E 56S 
319558 
N 6404380 

1 x 1 <10% 
SV 
<10% 
AV 

Isolated find: Well grassed paddock with limited 
exposures.   
Artefact: 1 FGS 

SA1 11 Slope E 56S 
319627 
N 6404522 

1 x 1 <10% 
SV 
<10% 
AV 

Isolated find: Well grassed paddock with limited 
exposures.  Two artefacts located approx. 20m 
apart. 
Artefacts: 2 mudstone 

SA4 2 Slope E 56S 
319599 
N 6404115 

2 x 1 75% SV 
75% AV 

Isolated find: Small exposure amongst dense grass. 
Artefacts: 1 mudstone 

SA11 1 Terrace E 56S 
319660 
N 6404750 

1 x 1 5% SV 
5% AV 

Isolated find: In heavy grass cover on river terrace.  
Low visibility across most of terrace. 
Artefacts: 1 mudstone 

SA11 2 Terrace E 56S 
319740  
N 6404659 

4 x 3 80% SV 
80% AV 

Artefact scatter: Limited exposure near track and 
gate.  Dense grass cover away from track.  Deep 
alluvial soils exposed on creek bank, high potential 
for sub-surface deposit.  40m east of Glennies 
Creek. 
Artefacts: 8 mudstone, 3 silcrete, 1 quartz 

SA11 3 Terrace E 56S 
319807 
N 6404684 

20 x 4 50% SV 
50% AV 

Artefact scatter:  Exposure near dam and track.  
Heavy grass cover elsewhere.   Deep alluvial soils 
exposed on creek bank, high potential for sub-
surface deposit. 
Artefacts: 4  mudstone,  1 silcrete 
27 mudstone, 7 silcrete (count only). 

SA11 4 Terrace E 56S 
319805 
N 6404657 

3 x 3 50% SV 
75% AV 

Artefact scatter: Small exposure with heavy grass 
cover surrounding.  Deep alluvial soils exposed on 
creek bank, high potential for sub-surface deposit. 
Artefacts: 8 mudstone, 1 volcanic                 10 
mudstone, 3 silcrete (count only). 

SA11 5 Terrace E 56S 
319505 
N 6403889 
 

4 x 1 90% SV 
90% AV 

Artefact scatter: Limited exposure along stock trail 
on edge of river terrace.  Dense grass cover away 
from trail.  Deep alluvial soils across terrace adjacent 
to old stream bed approx. 50m east of Glennies 
Creek.   
Potential for sub-surface deposit although flooding 
may have disturbed deposit. 
Artefacts: 2 mudstone. 

SA11 6 Terrace 56S 
319710 
N 6404240 

120 x 5 90% SV 
75% AV 

Artefact scatter: On terrace approx. 100m east of 
Glennies Creek.  Exposure along track and around 
dam.  Dense grass cover away from exposure.  
Deep alluvial soils with some gravel patches.  Likely 
knapping floors.   
Some artefact breakage possibly due to vehicular 
traffic.   
Note:  this site is almost opposite the ‘ Glennies 
Creek Site’ (NPWS 37-3-0541) and ‘Glennies Bluff 
Site’ (37-3-0540) which are located immediately to 
the west of Glennies Creek.  
Very high potential for sub-surface material. 
Artefacts:  314 mudstone, 75 silcrete, 2 quartz, 1 
chert, 1 volcanic 
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