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1.0 INTRODUCTION 
 
 

1.1 Background and consultancy brief 

Imperial Oil and Gas A Ltd Pty (Imperial Energy) are proposing to build 375.83 kms of seismic 
survey lines, divided between ten lines, each within a one kilometre corridor. In addition to the 
seismic lines, ten Well sites are to be surveyed, which are spaced in a linear configuration 
measuring between six to eight kilometres along seismic lines. The Well corridors are, however, 
four kilometres wide and cover approximately 1452 km. These corridors will allow the placement 
of the Well anywhere within the corridor, depending on local condition restraints and engineering 
requirements. These Well corridors have a boundary length totaling approximately 185 km. There 
is also a total of 217 km of access tracks, with a one-kilometre corridor in the works programme. 
A total survey distance of 783 km was required.  
 
The survey area and access tracks cover four pastoral stations, Cow Creek, Middle Creek, Birdum 
Creek and Tarlee Stations, which are encompassed by Exploration Permit 167 and 168 on the 
western Beetaloo Basin, just west of Larrimah in the Northern Territory. An aerial archaeological 
survey was required to assess the impact of the proposed works, on archaeological sites, or 
objects. 
 
An eleven-day aerial survey was conducted from 3 to 13 November 2021 together with ecologists 
Paul Fox and Laura Steiniger (Fox and Co). Our pilot was Blake Leigh-Smith, and our aircraft 
was a Robinson R44 (VH-WDI) helicopter. The consultancy brief was specifically to: 
 

• Identify any prescribed archaeological objects or places as defined under the Northern 
Territory Heritage Act (2011), and any archaeological sites located within the entire 
survey area. 

 
• Assess the nature, distribution and significance of these objects or places and discuss 

possible constraints to the works posed by the presence of archaeological and historic 
sites and an indication of what sites are likely to be the most sensitive in this respect. 

 
• Present a final report including a summary of survey results, determination of significance 

of sites and the likely impact of the proposed development, and recommendations 
regarding management strategies or mitigation procedures as appropriate under the 
Northern Territory Heritage Act (2011). 

 
The results of the fieldwork identified nine archaeological sites in what appeared to be a pattern in 
their distribution. All sites, consisting of , were found in 
association  

. The sites were found to have well-defined boundaries that 
will enable the seismic survey to circumvent them, avoiding any threat to the archaeological 
resource. No archaeological material was found on the proposed Well sites and  

 . None were found within the access tracks 
corridors themselves.  
 
The following describes the archaeological sites and details the mitigation strategy, which is site 
avoidance and deviation. Seismic lines going straight through them will directly impact some 
archaeological sites. Site avoidance, however, is not just to protect the archaeological resource, 
but also to avoid any impacts on the waterholes themselves, as they are a significant 
environmental refugia for both humans and wildlife, quite literally islands in an otherwise 
waterless terrain. 
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1.2 Location of the study areas and brief environmental description 

The survey area is just to the west of the township of Larrimah, on the western Beetaloo Basin, 
500 km south of Darwin in the Northern Territory (Figure 1). The survey area’s foot print extends 
west of Birdum Creek to a distance of 54 km along the Larrimah/Western Creek Road and from 
north-south it spans approximately 51 km, over four pastoral stations: Cows Creek, Middle Creek, 
Birdum Creek and Tarlee (Alick, et al. 2016). 
 
These survey distances are broken down per seismic line with their concomitant Well site. These 
are shown in the list below and mapped in Figure 2: 
 

Total	flight	distance:	783km	
	

• Line	SE135	NS-1	=	44.00km	
• Line	SE135	NS-2	=	29.20km	
• Line	SE135	N-3	=	41.63km	
• Line	SE135	N-4	=	31.00km	
• Line	SE135-0	=	43km	
• Well	6A	Corridor	=	20.00km	(162km)	
• Line	SE135-1	=	52km		
• Line	SE135-2	=	52km		
• Well	1B	Corridor	=	20.60km	(16.72km)	
• Well	2B	Corridor	=	21.30km	(17.42km)	
• Line	SE135-3	=	47km		
• Well	1A	Corridor	=	20.00km	(16.002km)	
• Well	2A	Corridor	=	20.00km	(16.002km)	
• Line	SE135-4	=	21.0km		
• Well	4B	Corridor	=	16.00km	(12.002km)	
• Well	5B	Corridor	=	20.00km	(16.002km)	
• Line	SE135-5	=	15km		
• Well	4A	Corridor	=	14.60km	(10.602km)	
• Well	5A	Corridor	=	16.00km	(12.002km)	
• Well	3A	=	06.00km		
• Well	3A	Corridor	=	16km	(122km)	

Total	access	track	distance:	217km		
1. Tarlee	Station	=	66km	
2. Middle	Creek	Station	Access	track	=	9	km	
3. Birdum	Creek	Station	=	72km	
4. Larrimah/Western	Creek	Road	=	70km	

 
The environment is flat with open woodland with vegetation consisting of Corymbia opaca 
(bloodwoods), Erythrophleum chlorostachys (Iron Woods), E. argillacea (Grey Box), 
Brachychiton megaphyllus (Red Flowering Currajong) E. grandifolia (Cabbage Gum), E. miniata 
(Darwin Woollybutt) and E. bigalerita (White Wood). Forest types include lancewood and 
bullwaddy, particularly to the south of the survey area. Soil types range from laterite to cracking 
black soil plains and some white bargo soils (bull dust) to the south.  
 
The only nearby major water way is Birdum Creek, which is to the east and outside of the survey 
area. There are major waterholes, such as the Mering Mering Waterhole and the Blue or 
Teenyoung Waterhole, but these are to the north and west of the Larrimah/Western Creek Road, 
also outside of the survey area. The southern area is also characterised by sinkholes and limestone 
outcrops. Granite and quartz outcrops also occur, but further north towards the Western Creek 
Road. 
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The survey recorded numerous unknown waterholes of various sizes, whose distribution was 
throughout the survey area. Some of the waterholes occurred in limestone areas and contained 
clear water. 
 

 
Figure 1. Location map of Imperial Energy’s EP167/168 study area, just west of Larrimah (After 
Google Earth). 
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Figure 2. Location of the study area, showing seismic lines, proposed well sites and access tracks 

(After Google Earth). 
 
The geology of the survey area is shown in Figure 3, with the geological units listed below. Raw 
material types for artefact manufacture certainly occur in the survey area. 
 

• Cza – Alluvium, some black soil and sandy soil. 

• Czs – sand, sandy and loamy soils, gravel, some lateritic material. 

• Klm – quartz sandstone, siltstone, claystone. 

• Ti – Limestone, some chert, fossiliferus. 
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Figure 3. Geology map of the survey area with overlaid seismic survey lines and access tracks 
(After LARRIMAH SD5313. Geoscience Australia. 1: 250 000 Geological Map, 1st edition 1969. 
http:// https://scanned-maps.geoscience.gov.au/250dpi/sd5313.jpg. Accessed 17 November 2021). 
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2.0  HERITAGE LEGISLATIVE FRAMEWORK 
 
 

2.1.  Northern Territory legislation 

There are two kinds of heritage sites protected under the Northern Territory Heritage Act (2011), 
hereafter referred to as the Act, declared and prescribed places and objects. The Act places legal 
constraints on owners of private property, local government and the Crown:  
 

• Places or objects listed on the Northern Territory Heritage Register are declared heritage 
places and objects that are protected under section 33 of the Act, and 

 
• Prescribed archaeological places and objects, which may or may not be declared, are 

protected under sections 29 and 39 of the Act. 
 
It is an offence under the Act to damage, destroy, alter or carry out work of any sort on declared or 
prescribed sites without the written consent of the Minister or Minister’s delegate. If considered 
appropriate, the Heritage Branch may on occasion utilise the discretion available in the Act to give 
permission for small-scale disturbance (such as the relocation of isolated stone artefacts) without 
the need for a formal application. The discretion is allowed under s148 of the Act, which in effect 
says that a heritage officer (such as an archaeologist) may undertake actions (or authorize actions), 
not construed as an offence. 
 

2.1.1  Declared heritage places and objects 

Categories, which describe the status of each site on the Northern Territory Heritage Register 
database, are listed in Table 1. 

 

Table 1. Site status on the Northern Territory Heritage Register database 

Status Description 

D Declared heritage place. 

NR Not recommended. HC* determined that the place did not meet heritage assessment 
criteria and did not hold sufficient value to warrant declaration under the Act. 

RF Refused by the Minister. HC* recommended for declaration and Minister refused to do 
so. 

P Proposed. HC* has determined that the place warrants declaration under the Act but 
has not yet made its recommendations to the minister. 

RV Revoked. Declaration as a heritage place pursuant to Section 26(1) of the Act is 
revoked. 

N Nominated. HC* has yet to complete its assessment of the heritage value of the place. 
*Heritage Council 
 
The Northern Territory Heritage Register contains places that possess special significance for the 
Northern Territory and have been recognized for a wide range of natural and cultural values. As a 
result it includes places that have been deemed significant because of their environmental and/or 
cultural characteristics. For the purposes of the current report, only places of historic or 
archaeological significance have been included. A search of the register indicates that the 
proposed works programme for Imperial Oil and Gas A on EP167 and EP168, will not impact on 
any sites listed in the Heritage Register. 
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2.1.2		Prescribed	archaeological	places	and	objects	

Most archaeological places and objects are listed in the Heritage Conservation Regulations (1999) 
as prescribed places and objects. The Heritage Branch, Community Participation and Inclusion, 
Department of Territory Families, Housing and Communities, hold the Archaeological Sites 
Register. Included in this register are the protected prescribed sites that consist of all 
archaeological sites and objects pertaining to the past occupation by Aboriginal people. Any 
historic sites listed on this register do not indicate that these sites are protected or hold legal 
significance under the Northern Territory Heritage Act 2011. 
 

2.2. Constraints 

2.2.1			 Ground	Integrity	(GI)	

Assessing ground surface integrity provides an indicator of whether or not the landscape under 
study has been modified, and if so the degree of disturbance encountered. It then becomes 
possible to gauge the degree to which modification has influenced the environmental context 
within which artefacts and/or places of cultural and/or scientific interest are located. Ground 
surface integrity must also be assessed from the perspective of the current legislation. 
 
The Aboriginal Cultural Heritage Act 2003 (in Queensland, but equally applicable to the Northern 
Territory) provides a definition for GI that includes the removal of native vegetation as inferring 
the ground has been subjected to ‘significant ground disturbance’. Under these criteria of 
modification, therefore, the Act assumes that archaeological integrity and significance is greatly 
reduced, is negligible, or even extinguished completely. 
 
Contrary to this however, archaeologists are continually finding evidence that important cultural 
heritage material and/or places regularly survive not only land clearing activities but also invasive 
farming techniques such as ploughing. 
 
Combined with this is the fact that, regardless of levels of GI, significant Aboriginal objects 
and/or significant Aboriginal areas can be defined on entirely cultural grounds, by Traditional 
Owners, not requiring any assessment of ground surface integrity. 
 
Levels of GI are determined using a percentage range between 0-100% where 0% indicates all GI 
is gone, and 100% represents excellent preservation of the original context. Zero – 0%; Poor – 1-
25%; Moderate- 26-50 %; Fair – 51-75 %; Good – 76-85%; Excellent 86-100%. 
 

2.2.2 Ground Surface Visibility (GSV) 

Assessments of ground surface visibility provide an indication of how much of the ground surface 
can actually be seen. 
 
Ground surface visibility (GSV) is most commonly inhibited by vegetation but other inhibitors 
may include concrete, gravel and bitumen. Levels are determined using a percentage scale similar 
to that used for the calculation of Ground Integrity (GI), in that 0% represents zero visibility and 
100% represents maximum visibility (bare ground). Zero – 0%; Poor – 1-25%; Moderate – 26-50 
%; Fair – 51-75 %; Good – 76-85%; Excellent – 86-100%. The better the visibility, the more 
potential there is for locating cultural/archaeological material. 
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Figure 4. Tindale Map (After AIATSIS. URL: https://aiatsis.gov.au/explore/map-indigenous-

australia. Accessed 16 November 2021). 
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Figure 5. Photo number: PH0546/0029. Title: Birdum. (1940). Alexander Fleetwood Collection, 
Picture NT. Retrieved November 26, 2021, from https://hdl.handle.net/10070/720139. 
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• Co – core 
• Cf – Core fragment 
• Ct – Core tool 
• F – flake  
• Fp – flake piece 
• Gs – Grindstone/Grinding plate 
• Gh – Grinding hollow 
• Hs – Hammer stone 
• M – Manuport 
• Mp – Multi platform core 
• Rtf – retouched flake 
• S – Scraper 
• Sp – Single platform core 
• Ts – Top stone 
• X – Axe/wasted cobble 
• Z – Other e.g., ceremonial 

List of artefact raw material abbreviations: 
• B – Basalt 
• C – Chert 
• Ch – Chalcedony 
• G – Greywacke  
• Gr – Granite  
• Hs – Hornsfel  
• Im – Indurated mudstone  
• J – Jasper  
• SS – Sandstone  
• S – Silcrete 
• Q – Quartz 
• Qz – Quartzite  

 

4.1.2 Definition of archaeological sites 

4.1.2.1 Historical Sites 

Historical sites in north Australia are those that have physical evidence of European and non-
European activities. These range from Macassan sites to military sites of WWII. The Macassan 
sites are afforded automatic protection under the Act. WWII sites, however, are only protected 
under the Act once they have undergone a nomination process. Both Macassan, WWII and other 
historic sites, such as Chinese mining areas, the Overland Telegraph Line (OTL), the North 
Australian Railway etc., may overlap with Aboriginal heritage sites.  
 

4.1.2.2 Aboriginal Heritage Sites 

Aboriginal archaeological sites can be classified by seven main types: 1) stone knapping sites, 
including quarries, 2) background scatters, including isoliths, 3) stone arrangements, such as 
mounds, walls, fish traps or stone motifs, 4) shell middens, 5) burials, 6) scarred trees and 7) rock 
art sites. 
 
Burke and Smith (2004:63) define an archaeological site as ‘any place that contains the physical 
evidence of past human activity. Australia, however, has what has been referred to as a 
background scatter of stone artefacts, which refers to low-density artefact scatters that either 
represent singular knapping events (‘dinner-time’ camps or ‘hunting camps’), or larger sites that 
have been buried or disturbed. To differentiate this site type from larger sites that may contain 
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thousands of artefacts, the term Archaeological Site (AS) is used to describe home-camps or 
quarries i.e., places where people have been returning to for millennia, as opposed to sites that 
have very low artefact densities that represent sporadic visits i.e., background scatters (BS). 
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