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EXECUTIVE SUMMARY 
This report provides an assessment of the potential Aboriginal cultural heritage, and historic cultural 
heritage-related, aspects associated with the construction and operation of the Fingerboards mineral 
sands project. The report presents an appraisal of the potential impacts of the Fingerboards mineral 
sands project on Aboriginal and historical heritage within the study area.     

Kalbar Operations Pty Limited (Kalbar) propose to construct, operate and (ultimately) close a mineral 
sand mine and associated infrastructure (the project) in Glenaladale, Victoria. The project lies within 
the Glenaladale Deposit that occurs within unconsolidated sediments and contains heavy minerals 
such as zircon, rutile, ilmenite and rare-earth bearing minerals (monazite and xenotime). The project 
represents the first phase of mineral sands production (up to 20 years) from the Glenaladale Deposit. 
The project area, which targets what is known as the Fingerboards resource area, is approximately 
1,675 ha and of this approximately 1,250 ha will be mined. 

Aboriginal Cultural Heritage Context 
Evidence of Aboriginal use of the activity area is evident through historical recording and 
archaeological evidence. The study area, although now modified from European practices, would have 
provided a resource-rich environment for indigenous peoples.  

The study area is located within the Eastern Plains geomorphological unit, characterised are mostly by 
surfaces of low relief, ranging from undulating rises to almost level plains.  The surficial sediments are 
mostly alluvial and range in age from Quaternary to Recent.  These mainly comprise sediments derived 
from the Eastern Uplands to the north.  The youngest sediments are the flood plains, swamps and 
morasses associated with the present rivers and streams.  

The activity area is situated within the Gippsland Plains Bioregion. This bioregion consists of a range of 
landforms including low lying coastal and alluvial plains which are dominated by barrier dunes, 
floodplains and swampy flats. The bioregion has a temperate climate that averages between 500mm 
to 1100mm rainfall per year. The study area would have supported a range of floral resources, with 
vegetation including Swamp Scrub, Plains Grassy Woodland, Plains Grassy Forest, Plains Grassland and 
Gilgai Wetland ecosystems. Little remains of the native vegetation that would have covered the activity 
area, with most ground surfaces having been cleared for agricultural purposes in the mid-19th century.   

While there has been modifications and disturbance of the land due to European farming practices, 
prior archaeological investigations have indicated that Aboriginal cultural heritage places are precent 
within the study area. A single Aboriginal place was recorded in the study area prior to the 
commencement of this investigation. Further investigations during the preparation of the EES 
identified further cultural heritage material in surface and subsurface contexts.  

Historical Heritage Context 
Bairnsdale and the surrounding region were among the earliest settled areas in Victoria. The 
occupation of the broader region was influenced by environmental conditions that confronted 
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selectors in the region in the later 19th century.  These conditions saw the exploitation of the foothill 
country around the edges of the plains in areas that were often hilly. 

The study area was utilised by European settlers from the early-mid 1800’s. The key European land 
uses within the activity area include widespread timber clearance and dryland agricultural practices, 
such as the grazing of sheep and cattle. The later establishment of tree plantations occurred from the 
mid-20th century.  

The study area contained no recorded historical heritage places at the commencement of 
investigations for the EES. No historical places were identified during the preparation of the EES 
technical report.   

Methodology 
The methods employed in the development of this cultural heritage impact statement included: 

• Completion of a desktop assessment, including 
o Desktop research of the Victorian Aboriginal Register (VAHR) 
o Desktop assessment of historical heritage registers 
o Documentation review (e.g. background literature, geological and environmental 

conditions) 
o Development of a predictive model of Aboriginal Place types within the study area. 
o Initial consultation with stakeholders (Gunaikurnai Land and Waters Aboriginal 

Corporation). 
• Completion of a standard assessment, including; 

o Archaeological survey of the study area, including examination of ground surfaces, 
mature trees and any rock shelters or cave entrances, and historical structures or 
features in the study area. 

o Field survey including identification of landforms and areas of Aboriginal cultural 
heritage sensitivity, to inform the site predictive model. 

o Observations of developments and disturbance that may have impacted cultural 
heritage deposits. 

o Collection of sediment samples for the purpose of determining the age of the soil 
profile in the activity area 

• Completion of a preliminary complex assessment (archaeological excavation), including; 
o Manual and mechanical excavations of key landforms to inform the site predictive 

model. 
o To establish an understanding of the soil profile within identified landforms. 

The findings of the complex assessment would be incorporated into a Cultural Heritage Management 
Plan (CHMP), however preliminary results indicate that three previously unknown Aboriginal Places 
have been identified within the study area   

Risk Assessment 
A risk assessment process was adopted that identified project-related impacts determined by 
assessing the consequence of an impact and the likelihood that the impact will occur. The risk of a 
project-related impact to cultural heritage values within the study area was assessed using the matrix. 
The risk matrix identified initial risk ratings for the following key risk areas: 

• Impacts on known or unknown Aboriginal Places as a result of construction activities. 
• Impacts on unknown historical Places as a result of construction activities. 

 
The principal Aboriginal cultural heritage risk reduction measure to be implemented by the proponent 
will be the preparation of an Aboriginal cultural heritage management plan (CHMP), which will be 
undertaken in accordance with the requirements of the Aboriginal Heritage Act 2006 (Vic) and the 
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Aboriginal Heritage Regulations 2018 (Vic).  The Aboriginal CHMP will include the findings of the 
present study and will complement them by also including further subsurface testing that will 
investigate the potential for subsurface Aboriginal cultural heritage places to be present within the 
activity area. The CHMP will also include contingency measures (chance finds protocol) that provide 
clear instructions that must be followed in the event that Aboriginal cultural heritage places or 
materials are discovered during the construction, operation or decommissioning of the project.  

Based on the information collected in this report, the residual risk to Aboriginal cultural heritage values 
is considered to be in the range of moderate-high after following implementation of the standard and 
additional mitigation measures. The residual risk to historical cultural heritage values is considered to 
be low after following the implementation of the standard and additional mitigation measures.  
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1 
1. INTRODUCTION 

1.1 Background to the EES 

Kalbar Operations Pty Limited (Kalbar) is proposing to develop the Glenaladale mineral sands deposit 
in the south east of Victoria.   The Fingerboards Mineral Sands Project (the project) focuses on a high-
grade area of the Glenaladale ore body in the eastern part of the deposit, about 20km northwest of 
Bairnsdale. 

Under s 3 of the Environment Effects Act 1978, an Environment Effects Statement (EES) for the project 
must be prepared.  The EES allows stakeholders to understand the likely environmental impacts of the 
project and how they are proposed to be managed.  

Kalbar Operations Pty Limited is the Project Proponent. 

The EES has been prepared in accordance with the scoping requirements provided by Coffey 
Environments (Coffey) on behalf of Kalbar in a Cultural Heritage Impact Assessment Study Brief dated 
6 February 2017. 

Information on the EES assessment process is available on the Department of Environment, Land, 
Water and Planning (DELWP) website: 

https://www.planning.vic.gov.au/environmental-assessment/projects/fingerboards-mineral-sands-
project 

The EES has been developed in consultation with the community and stakeholders and in parallel with 
the development of the proposed design, construction, operation and decommissioning of the project.  
This enables these main project components to be assessed in the EES.  

Andrew Long and Associates was commissioned to prepare a cultural heritage impact assessment 
report to inform the EES.  The scoping requirements included consideration of both Aboriginal and 
historical aspects of the activity area’s cultural heritage. 

 1.2 Why Understanding Cultural Heritage is Important 

This report assesses the impacts posed to known and previously unregistered Aboriginal and historical 
cultural heritage during the construction, operation and decommissioning of the project. 

Archaeological evidence within the Gippsland region suggests an extensive history of human 
occupation dating to at least 25,000 years Before Present (BP).  Europeans first arrived in the region in 
the late 1830s.  The Fingerboards, an area located at the intersection of the Bairnsdale-Dargo Rd and 
Glenaladale-Fernbank Road, is known to have local historical significance due to its association with 
past grazing. 

https://www.planning.vic.gov.au/environmental-assessment/projects/fingerboards-mineral-sands-project
https://www.planning.vic.gov.au/environmental-assessment/projects/fingerboards-mineral-sands-project
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1.3 Purpose of this Report  

The purpose of this report is to present the results of the assessment of Aboriginal and historical 
cultural heritage impacts associated with the project and define Environmental Performance 
Requirements (EPRs) necessary to meet Aboriginal cultural heritage objectives. 

This assessment involved an evaluation of construction, operation and decommissioning activities, 
based on the proposed project design.  

1.4 Study Objectives  

The objectives of the cultural heritage impact assessment are to:  

• Define the criteria relevant to the study including legislation, standards and guidelines.  
• Describe the study method.  
• Identify the location and type of existing Aboriginal and historical cultural heritage values near 

the project. 
• Characterise the locations and type of potential Aboriginal and historical cultural heritage 

values near the project. 
• Identify key potential issues and impacts and assess the risk of impacts to Aboriginal and 

historical cultural heritage by the construction, operation and decommissioning of the project. 
• Propose avoidance, mitigation and management measures to reduce the risk of impacts 

associated with the construction, operation and decommissioning of the Project.  

1.5 Scoping Requirements  

The following extracts from the Scoping Requirements, issued by the Minister for Planning, are 
relevant to the cultural heritage draft evaluation objective. 

The draft evaluation objective for cultural heritage is ‘to avoid or minimise effects on Aboriginal and 
non-Aboriginal cultural heritage.’ 

The requirements relevant to Aboriginal and historical cultural heritage are shown in Table 1. 

Table 1: Scoping requirements for Aboriginal and historical cultural heritage  

Aspect Scoping requirement Refer 

Key issues The potential for adverse effects on known and 
unknown Aboriginal and non-Aboriginal cultural 
heritage values, including those of the heritage 
listed Mitchell River. 

The potential for permanent loss of significant 
heritage values. 

 

Priorities for characterising the 
existing environment 

Identify and characterise Aboriginal cultural 
heritage sites or areas of sensitivity within the 
project area, particularly in the vicinity of 
Mitchell River, in accordance with the 
requirements for the cultural heritage 
management plan (CHMP) under the AH Act. 

Identify and document known and previously 
unidentified places and sites of historic and 
cultural heritage significance within and 
adjoining the project area, including any areas 
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of significant archaeological interest, in 
accordance with the Guidelines for Conducting 
Archaeological Surveys (Heritage Victoria, 2008) 
as updated in 2013. 

Design and mitigation measures Describe and evaluate potential and proposed 
design and construction method mitigation to 
address effects on Aboriginal and historic 
cultural heritage, particularly in the vicinity of 
Mitchell River. 

 

Assessment of likely effects Assess potential effects of the project and 
relevant alternatives on: 

• identified sites or places of aboriginal 
cultural heritage significance; and  

• sites and places of historic and cultural 
heritage significance, having regard to 
the Guidelines for Investigating 
Historical Archaeological Artefacts and 
Sites (Heritage Victoria, 2012). 

 

Approach to manage performance Outline and evaluate proposed additional 
measures to manage risks of effects on: 

• sites and places of Aboriginal cultural 
heritage significance, within the 
framework of a draft CHMP; and 

• sites and places of historic and cultural 
heritage significance, including as part 
of the EMF. 

 

Full consideration of the scoping requirements in relation to the values of the heritage listed Mitchell 
River are inclusive of other aspects and impacts that are not directly related to Aboriginal or historical 
cultural heritage.  
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2 
2. PROJECT DESCRIPTION 

The Fingerboards Mineral Sands Project (the project) is located in East Gippsland, Victoria and involves 
mining of mineral sands from the Fingerboards resource, which lies within the more extensive 
Glenaladale deposit. Kalbar Operations Limited (Kalbar) proposes to mine areas of enriched grades of 
mineral sands occurring close to the ground surface within the project area. Kalbar proposes to 
construct, operate, rehabilitate and (ultimately) close the mineral sands mine and associated 
infrastructure that form the project. 

The Glenaladale mineral sands deposit occurs within unconsolidated sediments and contains heavy 
minerals such as zircon, rutile, ilmenite and rare-earth minerals (monazite and xenotime). The 
proposed project area is approximately 1,675 hectares (ha), of which about 1,350 ha is proposed to be 
directly disturbed by mining and infrastructure over the life of the project. 

The mineral resource estimate for the Fingerboards resource contains 1.19 billion tonnes (Bt) of ore at 
0.5% zircon, 1.4% titanium minerals and 0.05% rare-earth minerals. Kalbar plans to produce eight 
million tonnes (Mt) of magnetic and non-magnetic heavy mineral concentrate (HMC) from 170 Mt of 
ore for up to 20 years. The mine life includes approximately two years for construction and 
commissioning and 15 years of production at full capacity (12 Mt/year) followed by closure activities 
(decommissioning, rehabilitation and post-closure). Final closure may require an additional five years 
of management. 

Map 1 shows the general arrangement for the proposed mine and associated infrastructure. 

2.1 Mining and mineral processing 

Mining is proposed to be a 24-hour, 365 days-a-year operations, using conventional earthmoving 
machinery, conveying systems, and a dry, strip mining method.  

The ore will be sent to two mining unit plants (MUPs), mixed with water to form a slurry, and pumped 
to a wet concentrator plant (WCP). At the WCP, the slurry will undergo initial processing to produce 
HMC and non-economic mineral sands tailings. The HMC will then be separated using wet high 
intensity magnets to produce magnetic and non-magnetic concentrates. The concentrates will be 
exported for further processing in mineral separation plants in Asia into commercial products such as 
zircon and rutile. The concentrates will be stockpiled at a loading facility adjacent to the WCP before 
being transported via road, rail or a combination of both to Port Anthony, Barry Beach Marine Terminal 
or the Port of Melbourne. 

2.2 Transportation  

The new rail bridge over the Avon River at Stratford is due to be completed in 2021, prior to 
commencing transport of HMC from the project. Kalbar’s preferred transport option is to build a 
purpose-built rail siding close to the project area at Fernbank East and to use a private haulage road 
within the infrastructure corridor to access this siding from the project area. The alternative to a nearby 
purpose-built rail siding would be to upgrade the existing rail siding in Bairnsdale. This option would 
involve haulage of HMC via Bairnsdale-Dargo Road and Lindenow-Glenaladale Road to the Princes 
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Highway and then to Bairnsdale. For both options, concentrate will be transported by rail from the rail 
siding to the Port of Melbourne. 

In the event that the upgrading of the Avon River rail bridge is delayed, approximately half of the 
concentrate will be transported in bulk by road from the mine site to Port Anthony or the adjacent 
Barry Beach Marine Terminal, and the remaining concentrates will be transported in containers from 
the project area to the existing rail siding in Maryvale. Containerised concentrate will be transported 
by rail from the Maryvale rail siding to the Port of Melbourne. No more than 40 trucks containing 
concentrate, either for bulk or container shipments, are expected to leave the project area every 24 
hours. 

Map 2 shows the proposed transport routes. 

2.3 Tailings 

Overburden and tailings (non-economic sand, silts and clay) from mining and primary processing will 
be returned progressively to the mine void as the working face advances. Coarse sand tailings will 
initially be deposited in an area off the mine path (Perry Gully) for storage. After approximately four 
months, when the mine void has enough capacity, coarse sand tailings will be deposited into the mine 
void. 

Fines tailings (less than 38 µm) will initially (for approximately four and a half years) be deposited into 
a constructed temporary tailings storage facility (TSF) on the future mine path. As mined out areas of 
the void become available, the fines tailings will be placed in contained cells within the mine void. The 
fines tailings stored in the temporary TSF will be placed within the mine void prior to the mining of the 
ore under the facility. 

Mined cells will be progressively backfilled with tailings and covered with overburden (including 
manufactured subsoil) and topsoil. The land will then be returned to pre-mining land use and 
capability, native vegetation, or other agreed post-mining land use.  

2.4 Water and power supply 

Approximately 3 GL of water will be required on an annual basis for processing, dust suppression and 
rehabilitation. Water for the project will be sourced from surface water (winterfill from the Mitchell 
River) and groundwater from the Latrobe Group Aquifer (from a proposed borefield within the 
infrastructure options area).  

The power demand for the MUPs and WCP is estimated at 9,000 kilovolt-ampere (kVA) and will be 
supplied from the national 66 kV grid. During construction, power will be sourced from diesel 
generators, and during operations and closure from the 66 kV network. 

Infrastructure to support the project will be located in the infrastructure options areas, which includes 
an infrastructure corridor extending from the WCP south to a proposed new rail siding at Fernbank 
East, groundwater borefield, pump station options on the Mitchell River, water pipeline options, 
Bairnsdale rail siding options, road diversion corridor, roundabout assessment area, and road 
maintenance and upgrade areas, as shown in Map 3. The infrastructure corridor will contain a private 
haulage road to the Fernbank East rail siding, a powerline corridor (containing 66 kV and 22 kV 
powerlines) and a pipeline carrying groundwater to the project area from the borefield.. 
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Map 1: General arrangement layout of the site 
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Map 2: Proposed heavy mineral concentrate transport routes 
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Map 3: Proposed infrastructure options area 
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3 
3. METHODOLOGY 

This section describes the methodology that was used to assess the potential impacts of the 
Fingerboards Mineral Sands Project (the project).  The methodology describes the specific data, 
methods and tools used to undertake the impact assessment.  It also explains the application of the 
EES risk assessment method as part of the impact assessment process. 

An environmental risk assessment has been adopted as the central component of the cultural heritage 
impact assessment.  It enabled the key environmental risks associated with the project to be identified 
and prioritised. 

The risk assessment provides a filter to identify the key project risks, to ensure the impact assessment 
is focused on the most significant risks.  The impact assessment is used to develop a detailed 
understanding of the nature, scale and duration of potential impacts and the mitigation measures 
required to reduce risks.  Benefits are considered in impact assessments but not in risks assessments. 

The risk assessment model defines an impact as a change to an environmental variable (either positive 
or negative) that will (or could potentially) occur as a result of the project.  In this context, an issue is 
defined as a cause (or activity) that poses a threat to an environmental value.  The assessment process 
is set out in Figure 1 and described in further detail in Section 3.2 below. 

A detailed review of the legislation and policy environment was also undertaken to identify legislative 
requirements, standards, limits and processes relevant to the project. 



10 
 

 

Figure 1: Overview of the risk and impact assessment process 

3.1 Existing Conditions Assessment 

The existing conditions assessment was used to establish the study/activity area and provide a baseline 
assessment of the Aboriginal and historical cultural heritage within it. 

3.1.1 Study (activity) area and geographic region 

The Aboriginal Heritage Act 2006 (Vic) requires the preparation of a cultural heritage management 
plan (CHMP) prior to the issuing of permits that will allow the project to fully commence its operation.  
The CHMP activity area must encompass all proposed activities to be considered by the CHMP.  These 
activities must be presented in the activity description section of the CHMP to ensure compliance.  A 
CHMP (ID 14969) is currently being prepared for the project. 

To maintain consistency with the CHMP, the activity area defined for the CHMP will also be used to 
define the ultimate cultural heritage study area for the impact assessment report (Map 4). Note that 
this map shows the third iteration, or current layout, of the activity area.    
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The CHMP activity area, and therefore the cultural heritage study area assessed in the present study, 
were both defined using the project area boundary. For consistency, ‘activity area’ will be referenced 
and will have the same meaning as study area and project area boundary for the purpose of this report.  

There have been several mapping iterations provided by Kalbar for the purpose of undertaking this 
assessment.  

The initial mapping was based on the mine start-up project area and the following activities were 
undertaken on the basis of this information: 

• Notice of intention to prepare a CHMP  

• Project inception meetings  

• ACHRIS search and existing conditions assessment 

• Geomorphological assessment  

• Aboriginal site predictive model  

• Field survey (May 2017 and March 2018) 

A secondary iteration was based on updated mine start-up area and ancillary works and infrastructure 
and the following activities were undertaken on the basis of this information: 

• Updated activity area for the notice of intention to prepare a CHMP 

• Field survey and subsurface assessment (August 2018) 

A third iteration of the activity area was based on the mine start-up area and updated ancillary works 
and infrastructure and the following activities were undertaken on the basis of this information: 

• Updated ACHRIS search and existing conditions assessment 

• Updated Aboriginal site predictive model  

• Ultimate Risk Assessment  

A fourth iteration of the activity area was based on updated ancillary works and infrastructure and the 
following activities were undertaken on the basis of this information: 

• Updated mapping outputs differentiating the separate components of the activity area: 

o Mine footprint 

o Ancillary works and infrastructure 

• Updated ACHRIS search  

• Ultimate Risk Assessment  

The geographic region defined for the CHMP has also been used in the present study to provide a 
regional context for the existing conditions and impact assessments of the project’s cultural heritage 
activity area.  The concept of a geographic region enables a better understanding of the wider range 
of resources that may have been available to Aboriginal people and European settlers in and around 
the project activity area, which may have influenced past human activity.  This information also assists 
in determining the degree to which environmental and/or human processes have impacted on cultural 
heritage places. 

The geographic region has been defined based on the location of the cultural heritage activity area 
within the Munro Plain, adjacent to a geomorphological boundary which separates the Eastern 
Uplands from the Eastern Plains (see Section 5.1.2 below for further details).  The northern boundary 
of the geographic region follows this significant landform boundary. The geomorphology to the east, 
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west, and south of the activity area reflects the broad coverage of the Eastern Plains land system and 
did not provide a suitable boundary to define the geographic region as was utilised to the north. 
Therefore, a 6km buffer on the activity area was applied to establish the eastern, western and southern 
boundaries of the geographic region (Map 5). This region neatly captures the dominant geological, 
landform and vegetation classes historically relevant to the activity area and includes a number of 
previously registered Aboriginal cultural heritage places associated with a variety of substrates in the 
vicinity of the activity area.  
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Map 4: Current cultural heritage activity area (3rd iteration) based on the activity area defined for CHMP 14969 
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Map 5: Geographic region defined currently for CHMP 14969 



15 
 

3.1.2 Establishing existing conditions 

The existing conditions within the project activity area were assessed by reviewing the activity area’s 
geographic and environmental context and investigating the historical environment and various 
heritage databases.  

These desktop activities were followed by a site survey. 

3.1.2.1 Landforms and Geomorphology 

The geographic context of the cultural heritage activity area and wider geographic region provides an 
understanding of the possible resources available to Aboriginal people and European settlers.  In 
addition, this information also assists in determining the degree to which environmental processes 
such as natural erosion of landforms and/or human processes such as land clearance and cultivation 
have impacted on Aboriginal and/or historical cultural heritage places. 

3.1.2.2 Environment 

The environmental context of the cultural heritage activity area and wider geographic region and the 
possible resources available to Aboriginal people and European settlers provides an understanding of 
locations that may have served as a focus for human use or occupation.  A review of environmental 
datasets was used to provide an insight into the environments most likely to have been used by the 
region’s occupants. 

3.1.2.3 Heritage Registers 

A review of relevant registers is necessary to identify known Aboriginal and historical heritage and 
characterise heritage site types and locations likely to be present within the project activity area.  

The methods used to undertake this assessment included, but were not limited to, examination of the 
following registers: 

• Victorian Aboriginal Heritage Register (VAHR) (managed by Aboriginal Victoria) 
• Victorian Aboriginal Heritage Register Supplementary Lists – Aboriginal Historic Places and 

Action File (managed by Aboriginal Victoria) 
• Victorian Heritage Register (managed by Heritage Victoria) 
• Victorian Heritage Inventory (managed by Heritage Victoria) 
• Commonwealth Heritage List (managed by the Commonwealth Department of the 

Environment and Energy) 
• National Heritage List (managed by the Commonwealth Department of the Environment and 

Energy) 
• Australian Heritage Places Inventory (managed by the Commonwealth Department of the 

Environment and Energy) 
• LGA Planning Scheme Heritage Overlays (contained within the East Gippsland Planning Scheme 

and Wellington Planning Scheme) 
• Register of the National Estate (non-statutory) 
• National Trust of Australia (Victoria) (non-statutory) 

Separate searches were undertaken on 18 May 2017 of the National Heritage List, the VAHR (accessed 
through the online Aboriginal Cultural Heritage Register & Information System (ACHRIS) database) and 
the Victorian Heritage Register and Inventory (accessed through the online Heritage Management 
Electronic System (HERMES) database). An additional search of the VAHR was undertaken on 13 
November 2017 and then 29 April 2019.  
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3.1.2.4 Ethnohistorical and Historical Accounts 

A review of available ethnohistorical and historical information relating to Aboriginal people and post-
contact European settlers in the geographic region assists in formulating a model of human subsistence 
and human occupation patterns in the activity area. 

In conjunction with an analysis of the documented archaeological record of the region, the 
ethnohistorical information assists in the interpretation of archaeological sites in the wider area and 
in predicting the potential locations of various archaeological site types within the activity area.   

3.1.2.5 Review of reports about Aboriginal and historical cultural heritage – regional studies 

Previous studies within the geographic region assist in characterising the general pattern of cultural 
heritage site distribution across a broad regional environment.  The regional reports that were 
reviewed for Aboriginal cultural heritage included: 

• Mitchell River Survey (Pearce and van Waarden 1988) 
• Gippsland Lakes Archaeological Survey (Hall 1992) 
• Gippsland Lakes Archaeological Survey Stage 2 (Lomax 1992) 
• Woodglen Water Storage Site (Murphy 1996) 

No historically-focused regional studies relevant to the activity area are currently available. 

3.1.2.6 Review of reports about Aboriginal and historical cultural heritage – local studies 

A series of local studies were reviewed to understand the level of previous archaeological investigation 
within the activity area and wider geographic region, and to characterise the activity area’s likely 
archaeological and cultural heritage values.  The local studies that were reviewed for Aboriginal 
cultural heritage included: 

• Pineview Blue Gum Plantation Aboriginal Archaeological Impact Assessment (Freslov 2005) 
• Eastwood Estate Subdivision, Howitt Avenue, Bairnsdale (Clark et al. 2008 – CHMP 10082) 
• Fletcher Property, Bairnsdale (de Lange 2008 – CHMP 10114) 
• Mitchell River Water Supply System (Murphy and Owen 2009 – CHMP 10889) 
• Collins Property, West Bairnsdale Residential Subdivision (Mathews et al. 2011 – CHMP 10054) 
• 65 Ives Road, Lindenow South (O’Reilly and McAlister 2011 – CHMP 11554) 
• Eastwood Estate Subdivision, Howitt Avenue, Bairnsdale (Barker 2012 – CHMP 10586) 
• Hoyt Street and Robison Street, Lindenow Subdivision (Murphy and Thomas 2012 – CHMP 

11804) 
• Bridge Sewage Pumping Station Rising Main Upgrade, Bairnsdale (Mathews 2014 – CHMP 

13116) 
• Calvert Street Drainage Works, Bainsdale (Murphy and Thomson 2015 – CHMP 13401) 
• Bairnsdale Zone Substation Project, Alexander Parade, Bairnsdale (Bell and Edwards 2016 – 

CHMP 14392) 
• Shannon Waters Residential Estate (Mathews 2016 – CHMP 13973) 

No historically-focused localised reports are currently available for the activity area.  However, a local 
resident, Mrs M. Perry, was interviewed on 29 May 2017 during the site survey and her observations 
regarding the local history of The Fingerboards and the wider activity area were recorded. 

3.1.2.7 Land use history 

Land use activities have the potential to significantly affect the preservation and condition of surface 
and subsurface archaeological deposits.  A review of the activity area’s land use history provided an 
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overview of the key periods of post-contact historical activity within the activity area and the impacts 
that these developments would have had on ground surfaces. 

3.1.2.8 Preliminary Aboriginal cultural heritage predictive model 

An assessment of the likely impact to Aboriginal cultural heritage requires the creation of a predictive 
model regarding the distribution of various Aboriginal places within the activity area. 

The preliminary predictive model was developed for the purposes of better understanding patterns of 
occupation and use of the landscape by Aboriginal people within the activity area.  The model also 
provides the project with a greater level of comparability to guide the systematic comparison across 
other EES technical reports.  

To determine the impact of the project on registered and potential Victorian Aboriginal Heritage 
Register (VAHR) places, the following eight site types were considered on the basis that they have been 
registered within a selected model area based on a buffer around the activity area (Map 6) determined 
by localised environmental influences: 

• Artefact scatters 
• Art sites 
• Ancestral Remains  
• Earth features 
• Quarries 
• Scarred trees 
• Shell middens 
• Stone features. 

The predictive model considered various existing spatial datasets including the VAHR data (registered 
cultural heritage places), geomorphological data, modelled 1750 Ecological Vegetation Class (EVCs) 
data, hydrological data, ecological data, ethnohistory (observations of Aboriginal lifeways and 
activities) and a review of relevant archaeological reports. 

The following datasets were used as the base layers in constructing the predictive model for the activity 
area:  

• Modelled 1750s Ecological Vegetation Classes (EVCs) 
• Geological units 
• Geomorphological units 
• Distance from non-coastal water 
• Slope 

The datasets were selected on the basis that their attributes were considered to have influenced 
Aboriginal occupation and use of the wider geographic region and therefore the activity area also.  This 
influence is expected to be detectable in variations in the distribution and density of different types of 
Aboriginal cultural heritage places in the geographic region. 

The specific datasets used and their relevant attributes are listed in Table 2.  All of the datasets used 
in the preliminary predictive model are derivative of existing datasets. 
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Map 6: Model area showing previously registered Aboriginal cultural heritage places
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Table 2: Datasets used in the construction of the preliminary predictive model   

To prepare the predictive model, summary data was collected regarding the occurrence of attributes 
from the above-described datasets within the model area.  Data was also collected on the prevalence 
of previously registered Aboriginal cultural heritage places associated with these attributes. 

Together with the desktop research, this information informed a specialist panel in rating the various 
attributes for their expected influence on the occurrence, distribution and density of Aboriginal 
cultural heritage places of varying types. 

The conversion of the five spatial datasets for input into the predictive model involved the selection 
of the relevant attribute class(es) for each of the datasets, and required that each attribute class be 
rated.  The ratings range from 1 to 40 in set intervals, with 10 being neutral with respect to the likely 
presence of Aboriginal places (Table 3).  

Table 3: Rating interpretations used for correlation of each attribute with Aboriginal heritage places 

Rating Interpretation 

1 Strongly positively correlated with places of the relevant site type 

5 Weakly positively correlated with places of the relevant site type 

10 Neutral with regard to places of the relevant site type 

20 Weakly negatively positively correlated with places of the relevant site type 

40 Strongly negatively correlated with places of the relevant site type 

The strength and type of correlation between places and particular spatial data classes was established 
through assessment during workshops with archaeological specialists and was informed by tabulated 
information regarding the association of known heritage places and each of the environmental 
variables.  The ratings convey the likelihood that activities resulting in the formation of Aboriginal 
heritage places were associated with specific attribute classes.  In other words, the predictive model 
is concerned with site formation, not with site preservation. 

Once the ratings for the first modelling iteration were agreed upon among the consulted specialists, 
rated layers were derived through the reclassification of the input datasets.  Rated vector datasets 
(geology, EVCs and distance water) were then rasterised in correspondence with the elevation and 
slope rasters1. 

 
1 a raster consists of a matrix of cells (or pixels) generally organised into rows and columns (or a grid) where each cell contains a value 
representing information.   

Dataset  Origin/custodian  Attribute  

Modelled 1750s Ecological 
Vegetation Classes  

NV1750_EVC (DELWP)  X_EVCNAME  

Geological units  GeolUnit_50k_py (seamless; DEDJTR)  FORMATTED_  

Distance from freshwater  Derived, from WD_FORMER_WATERCOURSES with the addition of, 
Kororoit Creek and Cherry Creek, digitized from 1945-1947 aerial 
photography  

Distance  

Geomorphological units  Geomorphology of Victoria (GMU250/GMU250) (DELWP)  GMU  

Slope  Derived, from EL_CONTOUR_1TO5M (DELWP)  Slope class  
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To finalise the construction of the predictive model, the rated layers were then combined.  The input 
of these layers can be weighted to reflect their differential importance in relation to each other in 
influencing heritage place distribution, rather than simply averaging the input of these layers.  

In order to determine the appropriate weighting, each specialist involved in the workshop conducted 
an analysis where each layer was compared to each other layer and scored either a 1 (more influential) 
or a 0 (less influential) with respect to the comparative layer. Scores were added up for each rated 
layer and divided by the overall score in order to derive the layer weightings. An average of specialists’ 
weightings were then used in the preparation of the predictive model.  

The rated base layers were then converted to rasters and geoprocessed using the ArcGIS Spatial 
Analyst Raster Calculator.  This geoprocessing involved adding up the rating values for each raster cell 
in a weighted fashion, resulting in a normalised predictive value for each cell.  

Once the rating and weightings were established, the predictive model was constructed through raster 
calculation in an ESRI ArcGIS environment.  The model was classified into classes ranging from most 
likely to least likely.  

The preliminary predictive model has several limitations.  Some of these are inherited from the input 
data.  The 1750 EVC layer, for instance, is a modelled dataset.  The assumptions underlying it also 
underlie the rated EVC model layers and hence the models themselves.  The proximity to water dataset 
was derived from various watercourses data, which is a line dataset that does not take into account 
the width of watercourses.  The limitations of the parent datasets are set out in the relevant metadata 
statements.  

In addition to the inherited limitations, several additional assumptions and limitations underpin the 
predictive model:  

• No specific input was received on the creation of the site predictive model from relevant 
Aboriginal Traditional Owner groups or the Registered Aboriginal Party (RAP) (the Gunaikurnai 
Land and Waters Aboriginal Corporation).  

• Cultural values workshops were limited to a project inception meeting attended by one 
representative of the RAP, and informal consultation undertaken during the site survey. 

• No cultural values spatial mapping was prepared for non-archaeological and/or intangible 
heritage places.  This may become available in the future if the RAP provides the information. 

• Other relevant datasets known to exist were not accessible for various reasons.  
• Elevation data was of limited value without consideration of relative elevation from point to 

point.  
• The outputs are models of the predicted occurrence of specific Aboriginal activities in the 

landscape and the resulting formation of general Aboriginal cultural heritage places.  
• The assumption inherent in the use of the parent datasets is that these datasets adequately 

reflect the class of attribute they purport to reflect for the entire period during which 
Aboriginal people were present in the area.  

• Expert knowledge of Aboriginal activities within the activity area and surroundings is based on 
a highly incomplete archaeological record.  Consequently, there are limitations to the expert 
assessments. 

• The preliminary predictive model is limited by the fact that it represents a single modelling 
iteration, and has not benefited from systematic ground-truthing. 

• Gaps occur in the existing datasets that will likely require ground-truthing. 

The preliminary predictive model was generated prior to a site survey being conducted within the 
activity area.  The model was used to indicate likely landforms and/or specific locations requiring a 
close degree of attention during the survey. 
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The model was then reviewed after completion of the site survey, which also included an expert, on-
ground assessment of the activity area’s geomorphological history.  Aspects of the model’s input 
attributes were reassessed based on the outcomes of the survey, and if required were re-rated and 
weighted.  In one instance, an attribute used in the preliminary model was replaced by a better-
informed approach to landscape modelling which took account of the outcomes of the on-ground 
geomorphological survey. 

Disturbance mapping was not integrated into the predictive model and is presented separately. 

3.1.2.9 Site survey and subsurface testing 

Site Survey 

A formal ground surface survey of the activity area was undertaken as part of a CHMP standard 
assessment during the period 22 to 31 May 2017 and 5 to 6 March 2018.  The survey investigated the 
potential for the activity area to contain both Aboriginal and/or historical archaeological sites. The site 
survey utilised the results of the Existing Conditions Assessment and the Aboriginal cultural heritage 
predictive model to inform the archaeological potential ratings based on observations. The site survey 
was conducted in accordance with proper archaeological practice as set out in Regulation 63 of the 
Aboriginal Heritage Regulations 2018 (Vic) and the Guidelines for Conducting Archaeological Surveys 
(Heritage Victoria, 2008) as updated in 2013. This was primarily undertaken by pedestrian transects.  

As a component of the site survey and as a means of informing the conduct of a subsequent CHMP 
complex assessment subsurface testing program, each investigation area was assessed in terms of the 
overall archaeological sensitivity and the overall disturbance of the area.  The initial archaeological 
sensitivity rating was based on the outcomes of the desktop assessment and the preliminary site 
prediction model. 

Subsurface testing 

A five-day subsurface investigation was undertaken as part of the CHMP complex assessment process 
from 27 to 31 August 2018. The subsurface testing programme was designed to investigate areas that 
will be impacted by the mine footprint. The aims of a subsurface testing programme were to establish 
the stratigraphy and general subsurface nature of the area being investigated by controlled excavation 
and to conduct a preliminary investigation of the presence or absence of subsurface archaeological 
deposits while also establishing a base-line understanding of the Aboriginal cultural heritage sensitivity 
of the targeted landforms and collecting data on the nature and significance of any deposits identified. 

Testing was undertaken through the excavation of a combination of controlled 1x1 m test pits, 
mechanical test pits, and 0.5x0.5x Shovel Test Probes (STPs). The 1x1m excavations provided an 
understanding of the soil profile and were undertaken in a controlled manner to maximize the 
recording of relevant data. The STPs were utilized to provide coverage of testing for Aboriginal cultural 
heritage across the targeted areas, and to permit a more thorough interpretation of soil profiles. The 
mechanical excavation process also facilitated the excavation of a greater area and therefore allowed 
a more informed determination of the presence/ absence of Aboriginal cultural heritage, and a greater 
understanding of soil stratigraphy through an increased exposure of the subsurface profile.  

3.1.2.10 Site survey and subsurface testing 

Unknown or unidentified historical cultural heritage 

Contingency measures are recommended to reduce risks to unknown historical cultural heritage values 
that may be present within the activity area.  If historical heritage sites are discovered during the 
construction, operation or decommissioning of the project, the following steps should be applied: 

• The person who identified the find will immediately notify the person in charge. 
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• The person in charge must then suspend any relevant works at the location of the discovery 
and to a distance within 50m of the relevant site extent and isolate the find via the installation 
of safety webbing, or other suitable barrier and the material to remain in situ. 

• The person in charge of works should notify a suitably qualified archaeologist of the find within 
24 hours of the discovery. 

Relevant management actions will be determined by the suitably qualified archaeologist in relation 
to the Heritage Act 2017 (Vic) and in consultation with Heritage Victoria.  The resultant 
recommendations should follow the process outlined in Figure 21.  
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3.1.2.11 Disturbance mapping 

The information sources used to develop disturbance mapping included the following EES technical 
reports:  

• Fingerboards Mineral Sands Project, Land Use and Planning Impact Statement, P17006. 
February 2018. 

• Preliminary Soil Investigation, Fingerboards Mineral Sands Project, Project no: 1325.17b 
• Aerial photography 

Relevant mapped data from these specialist studies were used to create the disturbance map.  

Certain land use activities were interpreted as having caused moderate disturbance to ground 
surfaces; including:  

• Residential development 
• Road reserves 
• Construction of historical buildings 

Other land use activities were interpreted as having caused low to moderate disturbance to ground 
surfaces, including:  

• Tree plantations 

Some land use activities were interpreted as having caused low disturbance to ground surfaces, 
including:  

Agricultural practices, including cropping and grazing.  

Ground disturbance observed during the field survey included widespread impacts, such as tree ripping 
and surface grading, associated with tree plantations, and road construction processes. More localised 
impacts were also observed, such as dam construction, quarrying, and residential/ farming 
construction.  The impacts are discussed in section 6.2. Map 14 also displays the extent of significant 
areas of disturbance. 

Disturbance mapping considered the results of the desktop assessment and site inspection.  The 
disturbance mapping is particularly useful when considering the likelihood of in situ archaeological 
deposits being present.  It is important to note that archaeological sites, especially stone artefact sites, 
can survive a variety of impacts from prior land use activities with only their structure and condition 
affected rather than the artefact content.  

3.2 Impact Assessment   

The impact assessment process used in the present study followed the principles of risk management 
described in AS/NZS 3100:2009 (Risk management – principles and guidelines), and its companion 
documents HB 436:2013 (Risk management guidelines companion to AS/NZS 3100:2009) and HB 
203:2012 (Managing environment-related risk).  The process involved the following steps: 

• Establish the context. Set the context for the environmental risk-based assessment through 
the identification and definition of environmental values (in this case, tangible and intangible 
cultural heritage).  

• Identify potential impacts and issues. Review potential project-related effects and the identify 
possible causes of changes to the environmental values.  

• Consequence analysis. Assess the consequences of the identified effects if they are not 
managed. 
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• Likelihood analysis. Estimate the frequency or likelihood of a change to environmental values 
occurring. 

• Risk analysis. Analyse the environmental risk using qualitative or quantitative techniques that 
define risk as Risk = Consequence x Likelihood. 

• Risk reduction. Identify risk reduction controls and measures relating to both consequence 
and likelihood, including avoidance, mitigation, management and offset measures.  

• Residual risk analysis. Reassess the environmental risk assuming the effective implementation 
of proposed risk reduction measures.  

The analysis assumes that standard operating conditions and industry control measures will be in 
place. 

3.2.1 Cultural heritage values 

Cultural heritage values to be considered in the impact assessment include: 
• known (i.e. recorded or registered) Aboriginal and/or historical archaeological sites 
• places with associated Aboriginal or historical oral traditions 
• unknown archaeological sites or oral tradition places that may be present within the activity 

area 
In order to assess the potential impacts to unknown cultural heritage places, the preliminary predictive 
model was utilised for the purpose of better understanding patterns of occupation and use of the 
landscape by Aboriginal people within the activity area. The preliminary predictive model was 
generated prior to a site survey being conducted within the activity area.  The model was used to 
indicate likely landforms and/or specific locations requiring a close degree of attention during the 
survey.  The site survey utilised the results of the Existing Conditions Assessment and the preliminary 
Aboriginal cultural heritage predictive model to inform the sensitivity used in the Archaeological 
Potential Rating (APR) that is based on 'observed' features. The site survey utilised the established 
Geological units to establish and define appropriate Investigation Areas. The predictive model was 
then reviewed after completion of the site survey, which also included an expert, on-ground 
assessment of the activity area’s geomorphological history. This formed the basis for an assessment of 
potential impacts to unknown cultural heritage places in the activity area.   
The identification and recording of Aboriginal oral traditions will utilise a program of cultural values 
workshops with relevant traditional owner groups.  

3.2.2 Potential impacts to cultural heritage 

The nature of potential impacts to cultural heritage arising from the construction, operation and 
decommissioning of the project are elaborated in Section 8.2 below. 

3.2.3 Consequence analysis 

Standard risk-based methods of impact assessment usually include generic descriptors of 
‘consequence’ as part of the risk assessment process, using terms and definitions similar to those 
presented in Table 4.  

Table 4: Generic consequence descriptors 

Descriptor Description 

Negligible Possible impacts but without noticeable consequence. Temporary or short-term reversible 
environmental impact, localised event, location of little or no environmental value.  

Minor Some limited consequence but no significant long-term changes to environmental values, may be easily 
rehabilitated  
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Moderate Significant changes to environmental values, may be rehabilitated with difficulty. Direct or indirect 
environmental impacts beyond location (on site or off site). Repeated public concern. Reportable to the 
government.  

Major Substantial and significant changes, will attract public concern, only partially able to be rehabilitated or 
uncertain if it can be successfully rehabilitated. Actual or potential environmental harm either 
temporary or permanent, requiring immediate attention. Possible prosecution by regulatory 
authorities.  

Catastrophic Extreme permanent changes to the environment and irreversible harm to environmental values, major 
public outrage, or the consequences are unknown.  

These consequence descriptors generally do not accommodate tangible or intangible cultural heritage 
values very well, and often require specialists conducting impact assessments to make value 
judgments regarding their relevance and applicability on a case-by-case basis, depending on the nature 
of the cultural heritage value under consideration. 

For the purposes of the present study, a more quantitative approach has been adopted as part of the 
analysis of consequence.  This approach takes into account both the significance of the cultural 
heritage value and the likely magnitude of the impact to the value.  In this way, a minor impact to a 
high significance archaeological site can be independently assessed and compared with, for example, 
a severe impact to a low significance site. 

Consequence descriptors as part of the risk assessment process for previously unregistered Aboriginal 
cultural heritage is often considered using terms and definitions similar to those presented in Table 5. 

Table 5: Consequence descriptors for previously unidentified Aboriginal cultural heritage 

Descriptor Description 

Negligible No impact on cultural heritage places or values. 

Minor Destruction of a place(s) and/or associated cultural values in a deteriorated condition with a high 
degree of disturbance evident and some cultural heritage remaining. 

Moderate Destruction of a common occurrence place(s) and/or associated cultural values  
A place with a limited range of cultural heritage materials and a place in fair to good condition with 
some degree of disturbance evident. 

Major Destruction of a rare occurrence place(s) and/or associated cultural values  
A place with a large number and diverse range of cultural materials. A place with stratified deposits 
and/or surface spatial patterning that reflects the way in which the cultural materials were deposited. 

Catastrophic Destruction of place(s) and/or associated cultural values of exceptional value.  A place identified by 
Aboriginal Victoria and/ or cultural values identified by Traditional Owners of exceptional value that the 
destruction would be catastrophic. 

 

3.2.3.1 Cultural heritage significance ratings 

The assessment of cultural heritage significance is a fundamental component of the heritage 
management process, in that it assists in determining which items, sites, places, landscapes and 
possibly environments are of sufficient cultural importance that they require preservation, and if not, 
appropriate management measures that should mitigate impacts to them.  As such, the significance 
assessment process underpins many statutory frameworks for heritage site protection, by establishing 
a structure within which various types (assessment criteria) and levels (significance ratings) of heritage 
value can be identified and ascribed. 

A statement of the significance of the cultural heritage is an essential step in the process of developing 
appropriate cultural heritage management recommendations.  Although it may seem axiomatic, it is 
important to state that while all known cultural heritage may have levels of ‘cultural heritage 
significance’, the preservation of all cultural heritage may not be possible.  In this context, 
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management is not necessarily synonymous with preservation, and may involve disturbance or 
destruction, or partial disturbance through controlled above-ground, ground surface and subsurface 
salvage investigations where archaeological material is present. 

A process for establishing cultural significance is provided in the Australia ICOMOS Charter for Places 
of Cultural Significance 2013, otherwise known as ‘The Burra Charter’ (Australia ICOMOS 2013; 
Marquis-Kyle & Walker 2004).  Article 1.2 of the Burra Charter (as at 26 November 1999) states that: 

• Cultural significance means aesthetic, historic, scientific, social or spiritual value for past, 
present or future generations. 

• Cultural significance is embodied in the place itself, its fabric, setting, use, associations, 
meanings, records, related places and related objects. 

• Places may have a range of values for different individuals or groups. 

An accompanying Practice Note titled Understanding and assessing cultural significance defines these 
values (ICOMOS 2013: 3-4). 

Aesthetic: Refers to the sensory and perceptual experience of a place—that is, how we respond to 
visual and non-visual aspects such as sounds, smells and other factors having a strong impact on human 
thoughts, feelings and attitudes (Kerr 1990:10).  Aesthetic qualities may include the concept of beauty 
and formal aesthetic ideals.  Expressions of aesthetics are culturally influenced.  Despite the poorly 
defined nature of aesthetic significance, it remains one of the most important criteria for official 
registration of heritage sites in many parts of the world (e.g. Schapper 1993). 

Historic: Intended to encompass all aspects of history—for example, the history of aesthetics, art and 
architecture, science, spirituality and society.  It therefore often underlies other values.  A place may 
have historic value because it has influenced, or has been influenced by, an historic event, phase, 
movement or activity, person or group of people.  It may be the site of an important event.  For any 
place the significance is likely to be greater where the evidence of the association or event survives at 
the place, or where the setting is substantially intact, than where it has been changed or evidence does 
not survive.  However, some events or associations may be so important that the place retains 
significance regardless of such change or absence of evidence.   

Scientific: Refers to the information content of a place, or its ability to reveal something about the past 
through the use of scientific techniques such as archaeology.  The relative scientific value of a place is 
likely to depend on the importance of the information or data involved, on its rarity, quality or 
representativeness, and its potential to contribute further important information about the place itself 
or a type or class of place or to address important research questions.  To establish potential, it may 
be necessary to carry out some form of testing or sampling.  For example, in the case of an 
archaeological site, this could be established by a test excavation. 

Social: Refers to the associations that a place has for a particular community or cultural group and the 
social or cultural meanings that it holds for them.  Places of social significance are usually important in 
maintaining a community’s integrity and sense of place; that is, a sense of belonging to a particular 
area as a distinctive cultural group (Hall and McArthur 1993:8).  For many peoples, Indigenous 
archaeological sites (e.g. burials) and European-Indigenous contact sites (e.g. missions) have strong 
social significance.  Archaeological sites with materials deemed to be markers of the prior presence of 
the cultural groups may also assume a strong social significance during land ownership disputes. 

Spiritual: Refers to the intangible values and meanings embodied in or evoked by a place which give it 
importance in the spiritual identity, or the traditional knowledge, art and practices of a cultural group.  
Spiritual value may also be reflected in the intensity of aesthetic and emotional responses or 
community associations and be expressed through cultural practices and related places.  The qualities 
of the place may inspire a strong and/or spontaneous emotional or metaphysical response in people, 



27 
 

expanding their understanding of their place, purpose and obligations in the world, particularly in 
relation to the spiritual realm. 

For the purposes of the present study, the significance of each cultural heritage value was determined 
based on an assessment of its Burra Charter values.  In keeping with the principles of the Burra Charter, 
the aesthetic, historic, scientific, social and spiritual values of each cultural heritage value were 
individually assessed and rated as being either low, medium or high according to the criteria set out in 
Table 6, which incorporates specific criteria outlined in the Practice Note produced by ICOMOS (2013: 
3-4).  Numeric values are also assigned to criteria differentiating low (1), medium (2) and high (3) 
scientific value.  Criteria differentiating low, medium and high aesthetic, historic, social and spiritual 
value were assessed on the basis of professional experience and anecdotal information obtained 
during the course of community consultation. 

Table 6: Cultural heritage value significance criteria and ratings (based on ICOMOS 2013) 

Burra 
Charter 
Value Examples Rating 

Aesthetic The place may be distinctive 
within its setting and/or inspire 
an artistic or cultural response.  
It may be represented in art, 
photography, literature, folk art, 
folk lore, mythology or other 
imagery or cultural arts 

Aesthetic value was rated as follows: 
• Low (1) whereby the site and/or its setting, including vista, has 

little or no visual appeal. 
• Medium (2) whereby the site and/or its setting, including vista, 

has moderate visual appeal. 
• High (3) whereby the site and/or its setting, including vista, has 

high visual appeal. 

Historic The place may be associated 
with an important event or 
theme in history, or a particular 
person or cultural group 
important to the history of the 
local area, state or nation 

Historical value was rated as follows: 
• Low (1) or sites which are not associated with any known 

historical event, person or theme. 
• Medium (2) for sites which are associated with a moderately 

significant historical event, person or theme at either the local 
and/or state and/or national level. 

• High (3) for sites which are associated with a highly significant 
historical event, person or theme at either the local and/or state 
and/or national level. 

Scientific Through the use of scientific 
techniques such as archaeology, 
the place has the potential to 
reveal new information or 
understandings about people, 
places, processes or practices 

Ratings for scientific value take into account  
• Site contents (e.g., size and patterning of site where 0 = no 

materials remaining, 1 = small number of artefacts with limited 
diversity (0-10 artefacts), 2 = larger number but limited range of 
artefacts, 3 = large and diverse range of artefacts). 

• Site condition (0 = destroyed, 1 = deteriorated, 2 = fair to good, 3 
= excellent). 

• Site representativeness (1 = common, 2 = occasional, 3 = rare). 
The rating for overall significance was calculated based on the cumulative 
score for site contents, site condition and site representativeness where: 

• Low (cumulative score 1-3) (Overall – 1). 
• Medium (cumulative score 4-6) (Overall – 2). 
• High (cumulative score 7 or greater) (Overall – 3). 

Social The place may be an important 
local marker or symbol or 
contribute to the identity of a 
particular cultural group 

Social value was rated as follows: 
• Low (1) for sites which do not appear to have any clear social 

connection at either the local and/or state and/or national level. 
• Medium (2) for sites which have a moderately significant social 

connection for a cultural group at either the local and/or state 
and/or national level. 

• High (3) for sites which have a highly significant social connection 
for a cultural group at either the local and/or state and/or 
national level. 
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Burra 
Charter 
Value Examples Rating 

Spiritual The place may contribute to the 
spiritual identify or belief system 
of a cultural group and/or may 
be important to maintaining the 
spiritual health and wellbeing of 
a culture or group. 

Spiritual value was rated as follows: 
• Low (1) for sites which do not appear to have any clear spiritual 

connection with a cultural group at either the local and/or state 
and/or national level. 

• Medium (1) for sites which have a moderately significant spiritual 
connection for a cultural group at either the local and/or state 
and/or national level. 

• High (3) for sites which have a highly significant spiritual 
connection for a cultural group at either the local and/or state 
and/or national level. 

The overall significance rating calculated for each cultural heritage value is based on the cumulative 
score for aesthetic, historic, scientific, social and spiritual value.  These are then distributed across 
three categories of Low Significance (scores ≤ 8), Medium Significance (scores between 9 and 12) and 
High Significance (scores ≥ 13). 

Equal weight was given to all five value criteria when determining the overall significance of each 
cultural heritage value.  The potential to variably weight the degree of contribution of each value 
criterion was initially considered but not pursued owing to the somewhat subjective nature of the 
factors used to determine aesthetic, historic, social and spiritual sensitivity. 

3.2.3.2 Impact magnitude ratings 

The magnitude of an impact on a cultural heritage value is an assessment of the geographical extent, 
the duration and the severity of the impact.  Impact magnitude criteria are presented in Table 7. 

Given that the impact magnitude criteria may not all apply equally in terms of their severity in any 
given instance, an overall impact magnitude rating from 1 to 3 was calculated based on the cumulative 
score for each criterion, as follows: 

• Low (1) (cumulative score 3 to 4) 
• Medium (2) (cumulative score 5 to 7) 
• High (3) (cumulative score 8 to 9) 

Table 7: Impact magnitude criteria 

Consequence 
Category Nil Low (Rating 1) Medium (Rating 2) High (Rating 3) 

Severity No 
impact 

Loss of up to one third of 
site contents. 
Site condition rating 
decreases by one rating 
point. 
Site representativeness 
rating unchanged. 
Minor community reaction; 
attracts stakeholder 
concern at a local level. 
 

Loss of up to two thirds of 
site contents. 
Site condition rating 
changes by two rating 
points. 
Site representativeness 
rating decreases. 
Substantial community 
reaction; results in 
stakeholder concern at local 
and state levels. 
 

Loss of greater than two 
thirds of site contents. 
Site condition rating 
changes by three rating 
points. 
Site representativeness 
rating decreases. 
Major community reaction; 
results in stakeholder 
concern at a national or 
international level (i.e., 
media, shareholder, 
government, international 
NGO concern). 
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Extent No 
impact 

Impact damages less than 
one third of site.  No loss of 
access to site. 

Impact damages up to two 
thirds of site and/or access 
to site restricted. 

Impact damages greater 
than two thirds of site 
and/or permanent loss of 
access to site. 

Duration No 
impact 

Temporary or short-term 
impact or loss of access to 
site limited to Project 
construction phase. 

Medium-term impact or 
loss of access to site will 
alleviate within life of 
Project. 

Long-term (extends beyond 
the life of the Project) or 
permanent impact or loss of 
access to site. 

3.2.3.3 Consequence ratings 

The matrix used to assess the consequence of a project-related impact on a cultural heritage value is 
presented in Table 8.  The consequence of an impact is determined by assessing the significance of a 
cultural heritage value in relation to the overall potential magnitude of the impact on that value.  

Characteristics describing each consequence rating are presented in Table 9. 

Table 8: Consequence assessment matrix 

 Cultural Heritage Significance 

High Medium Low 

Impact 
Magnitude 

High  Extreme Major Moderate 

Medium Major Moderate Minor 

Low Moderate Minor Negligible 
 

Table 9: Consequence assessment descriptors 

Negligible Minor Moderate Major Extreme 

Little to no impact 
on cultural heritage 
places or values. 

Partial destruction of 
a place(s) and/or 
associated cultural 
values in a 
deteriorated 
condition with a high 
degree of disturbance 
evident and some 
cultural heritage 
remaining. 

Destruction of a 
common 
occurrence place(s) 
and/or associated 
cultural values. 
A place with a 
limited range of 
cultural heritage 
materials and a 
place in fair to good 
condition with 
some degree of 
disturbance 
evident. 

Destruction of a 
rare occurrence 
place(s) and/or 
associated cultural 
values. 
A place with a large 
number and 
diverse range of 
cultural materials. 
A place with 
stratified deposits 
and/or surface 
spatial patterning 
that reflects the 
way in which the 
cultural materials 
were deposited. 

Destruction of 
place(s) and/or 
associated cultural 
values of 
exceptional value. 
A place identified 
by the Victorian 
Government 
and/or cultural 
values identified by 
Aboriginal 
Traditional Owners 
or local non-
Aboriginal 
community of 
exceptional value 
the destruction of 
which would be 
catastrophic. 

3.2.4 Likelihood analysis 

The likelihood of an impact occurring to cultural heritage values was assessed using the descriptors 
presented in Table 10. 

Table 10: Likelihood assessment descriptors 
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Rare Unlikely Possible Likely Almost Certain 

The event may occur 
only in exceptional 
circumstances 

The event could occur 
but not expected 

The event could 
occur 

The event will 
probably occur in 
most circumstances 

The event is 
expected to occur 
in most 
circumstances 

3.2.5 Risk assessment 

The matrix used to assess the risk of a project-related impact on a cultural heritage value is presented 
in Table 11.  The risk to cultural heritage associated with a project-related impact is determined by 
assessing the consequence of an impact in relation to the likelihood that the impact will occur. 

Table 11: Risk assessment matrix 

 Likelihood 

Rare Unlikely Possible Likely 
Almost 
Certain 

Consequence 

Negligible Very Low Very Low Very Low Low Moderate 

Minor Very Low Low Low Moderate Moderate 

Moderate Low Low Moderate High High 

Major Low Moderate High Major Major 

Extreme Moderate High Major Major Major 

3.2.6 Risk reduction and residual risk assessment 

Specific measures to reduce the risk to known and as yet unknown Aboriginal and/or historical cultural 
heritage values will be outlined in Section 8.5 and 8.6 below. 

3.3 Stakeholder Engagement     

A program of engagement with stakeholders and the community has been undertaken to support the 
preparation of the Fingerboards Mineral Sands Project EES and, more broadly, to assist in the 
development of the project.  

Agencies and councils have been engaged through the Technical Reference Group and through 
individual meetings and workshops and provided extensive review and advice which has informed the 
preparation of the EES. 

Specific stakeholder engagement was also undertaken as part of the present study, as summarised in 
Table 12. This included engagement with Traditional Owners and regulators. 

Community feedback has been gathered through numerous consultation events, online engagement, 
and workshops on key topics with community groups.  While Aboriginal and historical cultural heritage 
is of interest to several key stakeholders and regulators, it has not generated significant community 
interest despite the project team including information about all aspects of the project’s construction 
and operation in publications and other information about the project.  

The EES scoping included a requirement to describe and evaluate the potential and proposed design 
and construction, and mitigation methods with respect to Aboriginal and historical cultural heritage 
values, with consideration of those values in the vicinity of the Mitchell River. To better establish these 
values, a Cultural Values Workshop was held in December 2018. Due to the absence of Traditional 
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Owner representatives at the workshop, further consultation in the form of an additional Cultural 
Values Workshop, is required.     

At the time of writing, no formal statement had been received in relation to the cultural values 
reflecting the cultural, emotional and spiritual attachments that Gunaikurnai Traditional Owners may 
have to the activity area. However, based on their prior experience and having worked with 
Gunaikurnai Traditional Owners over many years, the authors are aware that Gunaikurnai Traditional 
Owners hold known and presently unknown Aboriginal cultural heritage places in extremely high 
regard.  They identify these places as evidence of past Aboriginal occupation and use of the area, and 
see them as an important source of information about their pre-contact past.  On previous occasions 
they have said that cultural significance is not only measured by the tangible aspects of cultural 
heritage places such archaeological sites, but that it also incorporates the natural and landscape values 
of the region within which the cultural heritage places and artefacts are located. 

 

Table 12: Summary of stakeholder consultation 

Stakeholder/s Date Discussion   Outcomes  

Aboriginal 
Victoria (AV) 

12May17 Project inception meeting to: 
• introduce the project 
• outline the nature and 

extent of ground 
disturbing impacts likely 
to be associated with the 
project 

• discuss the requirement 
for and scope of 
proposed EES and CHMP 
fieldwork and reporting 

• confirm the responsible 
authority that will 
evaluate the CHMP 

• present preliminary 
Aboriginal cultural 
heritage predictive 
model 

• confirm an appropriate 
field methodology for 
the site survey 

• forecast a formal 
invitation to Gunaikurnai 
Land and Waters 
Aboriginal Corporation 
(GLaWAC) to provide a 
statement of cultural 
values for the activity 
area 

• confirm a protocol for 
future project-related 
communication 

• AV acknowledged the project and noted their 
membership on the Technical Reference 
Group. 

• AV confirmed that they will be the 
responsible authority regarding evaluation of 
the CHMP, given that a RAP was not in place 
for the CHMP activity area at the time the 
Notice of Intent to Prepare a CHMP was 
submitted.  However, AV also noted that it 
fully expected GLaWAC to regain RAP status, 
and that they should be consulted on all 
matters relating to the activity area’s 
Aboriginal cultural heritage.   

• AV did not recommend the establishment of 
an Activity Advisory Group under relevant 
provision of the Aboriginal Heritage Act 2006. 

• AV recommended that GLaWAC should feel 
able to define its own area of interest when 
preparing their statement of cultural values, 
especially regarding the potential for a 
broader narrative regarding intangible 
heritage across the region. 

• AV endorsed a proposal that future 
communications between ALA, the EES 
proponent/CHMP sponsor, GLaWAC and AV 
regarding the preparation of the EES and 
CHMP will be via email, unless any party 
specifically requests a face-to-face meeting. 
AV requested that it be copied into all 
correspondence with GLaWAC regarding 
project updates, new information and draft 
CHMP content. 

28Jun17 Notes summarising outcomes 
of project inception meeting 
circulated to all participants 

 

4Jul17 Summary of CHMP standard 
assessment fieldwork 
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Stakeholder/s Date Discussion   Outcomes  

outcomes emailed to AV and 
GLaWAC 

Heritage 
Victoria (HV) 

19May17 Submission via email of HV 
Archaeological Survey 
Notification form 

Emailed response from HV dated 11 July 2017: 
• noting the submission. 
• advising the HV report number for the project 

is 4848. 
• noting a report on the fieldwork is due within 

12 months of completion of the survey. 
• noting that site cards are required for any 

previously unknown sites discovered during 
the survey. 

Gunaikurnai 
Land and 
Waters 
Aboriginal 
Corporation 
(GLaWAC) 

12May17  Project inception meeting (see 
above for details) 

• GLaWAC endorsed the proposed survey field 
methodology 

• GLaWAC noted they would respond to the 
invitation to prepare a statement of cultural 
values for the activity area. 

• GLaWAC endorsed the proposal regarding a 
protocol for future project-related 
communication. 

22-31 
May17 

CHMP standard assessment 
field survey 

• Informal discussion regarding likely locations of 
Aboriginal archaeological sites. 

• No specific oral information was collected. 

28Jun17 Notes summarising outcomes 
of project inception meeting 
circulated to all participants 

 

Written invitation to prepare a 
formal statement of cultural 
values for the activity area 
emailed to GLaWAC 

• Response from GLaWAC on 28 June 2017 
acknowledging receipt of invitation. 

 

4Jul17 Summary of CHMP standard 
assessment fieldwork 
outcomes emailed to AV and 
GLaWAC 

 

5Sep17 Emailed reminder to GLaWAC 
regarding the invitation to 
prepare a statement of cultural 
values for the activity area 

• Statement of cultural values not received from 
GLaWAC at the time of writing. 

5-6 
March18 

CHMP standard assessment 
field survey 

• Informal discussion regarding likely locations of 
Aboriginal archaeological sites. 

• No specific oral information was collected. 

17Apr18 Community Drop-in Session • High level presentation and discussion of 
results 

• Responding to community concerns and 
queries 

23-
31Aug18 

Additional site survey areas 
and subsurface testing   

• Informal discussion regarding likely locations of 
Aboriginal archaeological sites. 

• No specific oral information was collected. 

 26Oct18 Cultural values assessment  • Discussion about delays to the process 
• Discussion about the aims of the cultural 

values assessment 
• Finalisation of proposed attendees and timing 

for early December 2018 
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Stakeholder/s Date Discussion   Outcomes  

 10Dec18 Cultural values assessment • Discussion about the aims of the cultural 
values assessment 

• Site visit 
 

 15March19 Traditional Owner Meeting • High level presentation and discussion of 
results 

• Responding to concerns and queries of 
Traditional Owner groups 

 

3.4 Linkages to other EES technical reports 

Table 13: Linkages to other reports 

 

Specialist study Citation  

Land use and soils assessment 
Matrix Planning Australia Pty Ltd. 2020. Fingerboards Mineral Sands 
Project. Land use and planning impact assessment. Report prepared for 
Kalbar Operations Pty Limited, April 2020. 

Landform, geology, and soil investigation 
Landloch. 2020. Landform, geology, and soil investigation. Fingerboards 
Mineral Sands Project. Report prepared for Kalbar Operations Pty Limited, 
April 2020. 

Groundwater modelling report 
EMM. 2020. Fingerboards Groundwater Modelling Report In support of 
the Environmental Effects Statement. Report prepared for Kalbar 
Operations Pty Limited, April 2020. 

Surface water assessment – regional study 
Water Technology. 2020. Fingerboards Mineral Sands Surface Water 
Assessment – Regional Study. Report prepared for Kalbar Operations Pty 
Limited, April 2020. 

Surface Water Assessment – Site study 
Water Technology. 2020. Fingerboards Mineral Sands Surface Water 
Assessment – Site Study. Report prepared for Kalbar Operations Pty 
Limited, April 2020. 

Landscape stability and sediment transport 
regime assessment 

Water Technology. 2020. Fingerboards Mineral Sands Landscape Stability 
and Sediment Transport Regime Assessment. Report prepared for Kalbar 
Operations Pty Limited, April 2020. 

Detailed ecological investigations 
Ecology and Heritage Partners. 2020. Detailed Ecological Investigations for 
the Proposed Fingerboards Mineral Sands Project, Glenaladale, Victoria. 
Report prepared for Kalbar Operations Pty Limited, April 2020. 
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4 
4. LEGISLATION AND POLICY 

The following legislation, policies and guidelines detail the requirements of this cultural heritage 
impact assessment and future investigations regarding Aboriginal and historical cultural heritage.  

The Burra Charter (2013) and its accompanying guidelines define the basic principles, processes and 
practices upon which statutory assessments of heritage significance in Australia are based.  The Burra 
Charter has been adopted by the Australia International Council on Monuments and Sites (ICOMOS).  
It is not a statutory document; rather, it informs the principles by which fieldwork and consideration 
of sites (significance and registration) is undertaken.   

4.1 Commonwealth Government   

4.1.1 Native Title Act 1993  

The purpose of the Native Title Act 1993 is to provide recognition and protection of native title for 
Aboriginal and Torres Strait Islanders.  Essentially, this Act covers the following topics:   

• Acts affecting native title. 
• Determining whether native title exists and compensation for acts affecting native title.   

The kinds of acts affecting native title are: 

• Past acts (mainly acts done before the commencement of this Act on 1 January 1994 that were 
invalid because of native title); and 

• Future acts (mainly acts done after the commencement of this Act that either validly affect 
native title or are invalid because of native title). 

The Gunaikurnai people, represented by the Gunaikurnai Land and Waters Aboriginal Corporation 
(GLaWAC), have been recognised as native title holders by the National Native Title Tribunal 
(determination reference VCD2010/001) for a large area of Gippsland.  Their native title applies to 
Crown land from West Gippsland near Warragul, east to the Snowy River and north to the Great 
Dividing Range.  The native title area also extends 200m offshore. 

4.1.2 Environment Protection and Biodiversity Conservation Act 1999   

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) details provisions for 
the protection of Aboriginal and non-Aboriginal cultural heritage places with national heritage value.  
Places protected under the Act are registered on the National Heritage List, Commonwealth Heritage 
List or the World Heritage List and include natural, historic and Aboriginal places of outstanding 
heritage value.  The National Heritage List criteria require that a place has outstanding value to the 
Australian community as a whole, whereas the Commonwealth Heritage List can contain heritage 
items that have state, territory or local heritage significance.  To be considered for inclusion in the 
Commonwealth Heritage List, a place must be owned or leased by the Australian Government. 
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4.1.3 Aboriginal and Torres Strait Islander Heritage Protection Act 1984  

The purposes of the Aboriginal and Torres Strait Islander Heritage Protection Act 1984 is for the 
preservation and protection from injury or desecration of areas and objects in Australia and in 
Australian waters, being areas and objects that are of particular significance to Aboriginals in 
accordance with Aboriginal tradition. 

The Act allows the Environment Minister, on the application of an Aboriginal person or group of 
persons, to make a declaration to protect an area, object or class of objects from a threat of injury or 
desecration. 

4.1.4 National Heritage List   

The National Heritage List is administered by the Australian Government’s Department of the 
Environment and Energy.  It lists places of outstanding heritage significance to Australia.  It includes 
natural, historic and Aboriginal places that are of outstanding national heritage value to the Australian 
nation.  Places on the list are protected under the EPBC Act, which requires that approval be obtained 
before any action takes place that could have a significant impact on the national heritage values of a 
listed place.   

The project has been referred under the EPBC Act.  The referral noted the following relevant matters: 

• Section 1.12 – an approved cultural heritage management plan (CHMP) will be required to 
obtain a work authority to commence mining. 

• Section 1.14 – an approved CHMP and consent to disturb Aboriginal heritage sites may be 
required under the Aboriginal Heritage Act 2006.  Approval to disturb known historic sites may 
be required in accordance with the Victorian Heritage Act 2017. 

• Section 3.8 – there are no listed National Heritage Places occurring in or within 10km of the 
activity area (i.e. the cultural heritage activity area). 

• Section 3.9 – one registered Aboriginal cultural heritage site (a scarred tree) is situated within 
the activity area (i.e. the cultural heritage activity area).  Several areas of cultural heritage 
sensitivity (as defined by the Aboriginal Heritage Act 2006) occur within the project boundary, 
mostly associated with named watercourses. 

The referral noted at Section 3.8 that there are no listed historical heritage places occurring within the 
activity area (i.e. the present activity area). 

On the 6th of July 2017, the project was determined by the delegate for the Australian Minister for the 
Environment to be a controlled action and hence required assessment or approval under the EPBC Act.  

4.2 State Government   

4.2.1 Aboriginal Cultural Heritage 

4.2.1.1 Aboriginal Heritage Act 2006 and Aboriginal Heritage Regulations 2018 

The Victorian AH Act 2006 forms the framework within which Aboriginal heritage assessment is 
undertaken in Victoria.  The Act provides for the protection and management of Victoria’s Aboriginal 
heritage with processes linked to the Victorian planning system.  

CHMPs and Cultural Heritage Permits (CHPs) are processes to manage activities that may harm 
Aboriginal cultural heritage.  The Aboriginal Heritage Regulations 2018 set out the circumstances in 
which a CHMP is required to be prepared, and the standards for the preparation of a CHMP.  The 
Regulations also prescribe standards and set fees and charges for CHMP evaluation.    

The Aboriginal Heritage Amendment Bill 2015 was passed in the Victorian Parliament and received 
Royal Assent on 5 April 2016.  The amendments to the AH Act 2006 took effect on 2 August 2016.  
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The Aboriginal Heritage Amendment Bill 2015 considers the introduction of Activity Advisory Groups 
(AAG) that are intended to provide a single Traditional Owner point of contact for proponents, heritage 
advisors and decision-makers in non-Registered Aboriginal Party (RAP) areas.  In such instances, the 
Secretary may set up an AAG to act as a single advisory group for the project.  The AAG will advise the 
Secretary on the CHMP decision and will generally serve a similar function as a RAP, but without 
decision making power. 

An AAG would also be required to:  

• Consult with the sponsor about the assessment of the activity area  
• Consult with the sponsor about the management requirements to be included in the CHMP  
• Participate in the assessment of the activity area  

The AH Act 2006 recognises Aboriginal people as the primary guardians, keepers and knowledge 
holders of Aboriginal cultural heritage.  Registered Aboriginal Parties (RAPs) are Aboriginal 
organisations recognised under the Act with responsibilities for the management and protection of 
Aboriginal cultural heritage.  

At the time of writing there is one RAP – the Gunaikurnai Land and Waters Aboriginal Corporation 
(GLaWAC) – responsible for lands including the activity area.  GLaWAC was not acting as a RAP at the 
time the Notice of intent to Prepare a CHMP was formally submitted to Aboriginal Victoria on 11 April 
2017, and for this reason the CHMP will be evaluated by Aboriginal Victoria.  GLaWAC applied for RAP 
status on 5 May 2017 and was registered as a RAP by the Victorian Aboriginal Heritage Council on 24 
May 2017.2 

The triggers and issues which will affect the activity area in relation to the AH Act 2006 and Aboriginal 
Heritage Regulations 2018 include:  

When is a cultural heritage management plan (CHMP) required?  

A CHMP is required if an Environment Effects Statement is required (Part 4 Div 2 s49) –  

(1) This section applies if a proponent or other person is required to prepare an Environment 
Effects Statement under the Environment Effects Act 1978 in respect of any works.  

(2) The proponent or other person must, before commencing the works, also prepare a cultural 
heritage management plan for the area in which the works are to be carried out.  

(3) In this section—  
"Environment Effects Statement" and "proponent" have the same meanings as in the 
Environment Effects Act 1978;  
"works" includes "public works" within the meaning of the Environment Effects Act 1978.  

4.2.1.2 Victorian Aboriginal Heritage Register (VAHR) listings 

The VAHR was established under the AH Act 2006 and holds the details of all registered Aboriginal 
cultural heritage places and objects within Victoria, including their location and description.  The 
Register also holds information regarding each RAP, their area of responsibility and contact details. 

Section 5 of the AH Act 2006 defines an Aboriginal place as:  

 

5. What is an Aboriginal place?  

 
2 http://www.dpc.vic.gov.au/index.php/aboriginal-affairs/registered-aboriginal-parties/gunaikurnai-land-and-waters-aboriginal-
corporation-glawac - accessed 20 July 2017 



37 
 

(1) For the purposes of this Act, an Aboriginal place is an area in Victoria or the coastal waters of 
Victoria that is of cultural heritage significance to Aboriginal people generally or of particular 
community or group of Aboriginal people in Victoria. 

(2) For the purposes of sub-section (1), "area" includes any one or more of the following—  

a) an area of land; 
b) an expanse of water;  
c) a natural feature, formation or landscape;  
d) an archaeological site, feature or deposit;  
e) the area immediately surrounding any thing referred to in paragraphs (c) and (d), to the 

extent that it cannot be separated from the thing without diminishing or destroying the 
cultural heritage significance attached to the thing by Aboriginal people; 

f) land set aside for the purpose of enabling Aboriginal human remains to be re-interred 
or otherwise deposited on a permanent basis;  

g) a building or structure. 

4.2.1.3 Traditional Owner Settlement Act 2010 

The purposes of the Traditional Owner Settlement Act 2010 are to advance reconciliation and promote 
good relations between the Victorian Government and Traditional Owners and to recognise Traditional 
Owner groups based on their traditional and cultural associations to certain land in Victoria.  

This includes recognising Traditional Owner rights and conferring rights on Traditional Owner groups 
as to access to or ownership or management of certain public land, as well as decision-making rights 
and other rights that may be exercised in relation to the use and development of the land or natural 
resources on the land. 

4.2.2 Heritage Act 2017 

All Australian state and territory jurisdictions enforce controls over places that are listed on their 
heritage registers.  Victoria has a multi-tiered system for the identification and protection of historic 
heritage places.  

The Heritage Act 2017 enables the identification and protection of heritage places and objects that are 
of significance to the state of Victoria and establishes the Victorian Heritage Register, the Victorian 
Heritage Inventory and the Heritage Council of Victoria, the expert statutory body for determining 
matters relating to historic cultural heritage. 

Places of recognised state heritage significance are included in the Victorian Heritage Register (VHR), 
and are legally protected under the provisions of the Heritage Act 2017. 

All known places and objects in Victoria that possess archaeological value or archaeological potential 
(these need not be of state significance) are included in the Victorian Heritage Inventory (generally 
known as the Heritage Inventory, or VHI), and are also protected under the Heritage Act 2017. 

The Heritage Council of Victoria, and the state government agency Heritage Victoria (HV), are 
responsible for maintaining the Victorian Heritage Register and issuing heritage permits and other 
approvals for the development of heritage places of state significance under the Heritage Act 2017. 

The Victorian Heritage Inventory is also administered by Heritage Victoria.  Any activities that will result 
in the excavation or disturbance to an archaeological site or its objects must have first obtained the 
consent of Heritage Victoria.  All archaeological sites in Victoria are protected by the Heritage Act 2017, 
regardless of whether they are included in the Inventory. 
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4.2.3 Planning and Environment Act 1987 

Places of local significance are listed for protection in local planning schemes, under the provisions of 
the Planning and Environment Act 1987.  Places are added to planning schemes through amendments 
to individual planning schemes and are included in local ‘Heritage Overlays’. 

In addition to their administration of heritage controls through the Heritage Overlay provisions of their 
own planning schemes, local councils may also be involved in commenting on applications made for 
permits under the Heritage Act 2017 (for places included in the Victorian Heritage Register). 

4.2.4 Victorian Heritage Register 

Any changes to registered places, objects, shipwrecks, shipwreck relics and protected zones require 
permit approval by the Executive Director, Heritage Victoria, unless there are permit exemptions in 
place allowing for certain works to be undertaken without a permit or the works proposed are minor 
and are specifically exempted by the Executive Director.  

Pursuant to s. 89 of the Heritage Act 2017, a person must not  

• remove, relocate or demolish; or 
• damage or despoil; or 
• develop or alter; or 
• excavate 

all or any part of a registered place, unless [s.89(4)] the works or activities are carried out in accordance 
with a permit issued under the Heritage Act 2017 or are subject to a liturgical exemption (s. 65) or are 
works that the Heritage Council has determined do not require a permit (works determined to be 
exempt under s. 66 of the Act). 

Applications for permits are made to the Executive Director, Heritage Victoria. 

4.2.5 Victorian Heritage Inventory 

The Victorian Heritage Inventory is a register of known non-Indigenous archaeological sites in Victoria.  
The Heritage Inventory enables Heritage Victoria to record and monitor sites that are not considered 
to be of state significance (which are included in the Victorian Heritage Register) or where the 
significance is unknown. 

The two levels of protection (i.e.: Victorian Heritage Register, Heritage Inventory) are reflected in two 
different principles in terms of approvals.  The guiding principle for places in the Register is to protect 
and conserve as much of the fabric of the place and the relics/ artefacts as is possible.  For places listed 
in the Heritage Inventory, however, recording, excavating and monitoring are the usual methods of 
assessing and managing the heritage values of a site.  

Pursuant to s. 124 (1) of the Heritage Act 2017, a person may apply to the Executive Director for a 
consent authorising the person—  

a. to excavate or uncover a site recorded in the Heritage Inventory or an archaeological 
site which is not recorded in the Heritage Inventory; or  
 

b. to damage or disturb a site recorded in the Heritage Inventory or an archaeological 
site which is not recorded in the Heritage Inventory; or  

 
c. to damage or disturb an archaeological artefact, including for the purposes of study, 

conservation or exhibition; or 
 

d. (d) to possess an archaeological artefact for the purposes of sale; or  
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e.  (e) to buy or sell an archaeological artefact. 

 

In determining whether to issue a consent under section 124 (3), the Executive Director must 
consider—  

a. any relevant archaeological, historical or other research; and  
 

b. the potential of the site or archaeological artefact to contribute to such knowledge.  
 

Heritage Victoria has introduced a ‘D classification’ for some places of low historical or scientific 
significance.  While these are listed on the Heritage Inventory, no consent is required to disturb these 
sites. 

All archaeological sites more than 75 years in age in Victoria are protected by the Heritage Act 2017, 
regardless of whether they are included in the Heritage Inventory.  Pursuant to s. 127 of the Heritage 
Act 2017 it is an offence to damage or disturb unregistered relics and unregistered archaeological sites 
(including sites on the Heritage Inventory and unidentified sites).  Previously unidentified 
archaeological sites may be exposed at any time during sub-surface works, and Heritage Victoria must 
be contacted immediately if this occurs.  
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5 
5. EXISTING CONDITIONS 

5.1 Landforms and Geomorphology 

Unless otherwise referenced, the following descriptions of the activity area’s geology and 
geomorphology are derived from a report prepared for the project by Neville Rosengren (Rosengren 
2017; see Appendix 10.1). 

5.1.1 Geology 

The activity area is situated on planar to undulating and, in places, moderately dissected surfaces of 
Cainozoic marine and largely non-marine sediments that comprise the foothill slopes of the elevated 
and deeply dissected Palaeozoic sedimentary and igneous rocks that underlie the Eastern Uplands of 
Victoria.  The boundary of the Palaeozoic outcrop is defined by a marked increase in slope at elevations 
between 150m to 180m where the older rocks are mantled by slope deposits and then buried by the 
mainly non-marine surficial sediments of the Gippsland Basin.  The activity area is between 3km and 
4km south of the geological and topographical boundary. 

The central and southern portion of the activity area, and the southern portion of the geographic 
region, is characterised by deposits identified as alluvial terrace (Qa3 and Qa5) or dune sediments 
(Qd2). These sediments are underlain by Haunted Hills Formation (Nlh) – a widespread alluvial fan 
deposit of sediments of great textural range that outcrops from the La Trobe Valley to east of Lakes 
Entrance and characterises the greater portion of the geographic region to the east. Gravel beds of a 
range of lithologies are a conspicuous and locally dominant component. The Haunted Hills Formation 
overlies shallow marine and lagoon sediments of the Coongulmerang Formation that contain mineral 
sands. 

Alluvium deposits (Qa1) and alluvial terrace deposits (Qa2) are situated within the eastern portion of 
the activity area and associated with the Mitchel River. These formations extend to the eastern 
boundary of the geographic region (Map 7).  

5.1.2 Geomorphology 

The activity area is located within the Eastern Plains geomorphological unit as defined within 
Victoria’s Geomorphological Framework. 3  More precisely, the activity area includes the following 
subunits (Map 8): 

• 7.3.1: Plains without dunes within the high level terraces and fans subunit (7.3) 
• 7.3.5: Dunefields within the high level terraces and fans subunit (7.3) 
• 7.3.4: Dissected plains with dunes subunit (7.3) 

The Eastern Plains is centred on the Great Divide in eastern Victoria, which separates streams draining 
north to the Murray-Darling Basin from those flowing southwards directly to the sea. 

 
3 http://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/landform_geomorphological_framework_7.3 - accessed 20 July 2017 
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The Eastern Plains lie south of the Eastern Uplands and east of Port Phillip.  They are mostly of low 
relief, ranging from undulating rises to almost level plains.  The surficial sediments are mostly alluvial 
and range in age from Quaternary to Recent.  These mainly comprise sediments derived from the 
Eastern Uplands to the north.  The youngest sediments are the flood plains, swamps and morasses 
associated with the present rivers and streams. 

Extensive Quaternary terraces associated with the earlier rivers and streams are situated between 
Traralgon and Bairnsdale.  Most originate from the Eastern Uplands.  A number of terraces have been 
identified, with the earliest suggested as being the result of the Kosciusko Uplift.  Later terraces are 
attributed to sea level changes associated with glacial periods that occurred during the Quaternary.4  
The most widespread terrace is believed to date from the Early Quaternary and is a high-level terrace 
extending from Stratford to Bairnsdale.  Parts are mantled by sand dunes.  This sand accumulated 
downwind from the beds of the south-flowing streams, mainly the Perry River which flows 2km 
southwest of the activity area.  The areas mantled by sand become smaller towards Bairnsdale. 

Extensive Quaternary high terraces and fans occur in the northern, southern and eastern parts of the 
Eastern Plains.  The most extensive dunefields extend north-east from the Eastern Uplands and cover 
much of a broad, low, uplifted north-easterly trending fault block.  The maximum elevation of this ridge 
is about 300m. These sand sheets are presently quite stable but were probably active during the arid 
Last Glacial period.  Reworking and deflation of immediately underlying Quaternary sediments was the 
likely source of this sand. 

The activity area is the northern margin of the Munro Plain, which is situated towards the boundary of 
the Eastern Plains and the Eastern Uplands.  The modern terrain is shaped by sub-radial drainage of 
multiple small stream catchments producing a low broad dome with dissected margins of ridges and 
close-spaced spurs and narrow deep valleys draining to the surrounding rivers.  The depth and extent 
of this dissection indicates landform development subsequent to the emplacement of high sand ridges 
located in the western part of the activity area, either as aeolian inland dunes at low sea-level or 
remnant uplifted backshore dunes at high sea-level phase. 

The higher parts of the landform (mapped as remnant NE-trending sand ridges) are either inland dunes 
derived from re-working of older initially coastal deposits or possibly derived from alluvial sands from 
the Avon-Perry systems.  These dunes are likely to be of Late Pleistocene age.  However, if they are 
remnant foredunes or reworked backshore coastal dunes from higher sea-levels, they are of much 
earlier age and would date to the Last Interglacial or an earlier interglacial period. 

Three major landform features characterise the activity area: 

• Upper Planar Surfaces: undulating ground surfaces extending across the activity area which 
form part of the Munro Plain.  These surfaces date to either the early Pleistocene or the 
Pliocene (the Plio-Pleistocene boundary is dated at around 2.6 million years ago).  Shallow silty-
sand topsoils overlie the Haunted Hills Formation. 

• High Ridges: linear aeolian sand ridges which were emplaced across the upper planar surface, 
dating to the Late Pleistocene (possibly the Last Glacial Maximum at around 26,000 years ago). 

• Streams: a radial drainage pattern of eight defined main catchments centred on the high point 
west of Fingerboards occurs across the activity area.  All apart from the Perry River tributary 
in the south west drain north and east to the Mitchell River. The main valleys are of marked 
asymmetry in cross-profile, with much steeper northern (south-facing) slopes.   

Rosengren (2017) noted the following observations regarding the activity area: 

• Deeply incised streams relative to the size of their catchments are an indication of the greater 
age of this landscape. 

 
4 http://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/landform_geomorphological_framework_7  -accessed 20 July 2017 
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• Floodplain development across the activity area is restricted by the inherent nature of the 
terrain i.e. either flat to very gently sloping higher elevation surfaces of limited catchment area 
and no defined stream courses, or deep valleys with steep channel gradients and narrow valley 
floor. 

• Alluvial fans are narrow, elongate triangular-shaped bodies of sediment deposited from a 
tributary stream as it joins a higher order channel.  They tend to occur as gently sloping ground 
surfaces at the confluence of tributary and main channels at the base of steeply sloping 
northern (south-facing) valley sides.  Alluvial fans were observed along Simpson Gully.  
Landform processes leading to the formation of the alluvial fans would have been most active 
during the late Pleistocene leading up to the Last Glacial Maximum (40,000-26,000 years ago). 

• Alluvial terraces are a restricted but locally well-defined occurrence typically located along 
southern (north-facing) valley sides.  Terraces were observed along Lucas Creek and Simpson 
Gully, sometimes up to 5m above the modern channel trench.  As for the alluvial fans, alluvial 
terraces would have been created during the late Pleistocene leading up to the Last Glacial 
Maximum.  

• Alluvial and valley slope deposits on the southern slopes are likely to be of greater age that the 
northern slopes, and therefore have a greater potential for the preservation of in situ 
archaeological materials. 

• Channel processes have a low potential to displace and/or bury archaeological materials. 

Optically stimulated luminescence (OSL) dates 

As part of the CHMP assessment, a total of six OSL dates were obtained from cores collected using a 
Geoprobe System®.  The samples were collected from two locations (SL 1 & SL 2).  The sample locations 
were determined through consultation between the GLaWAC, the Heritage Advisor (HA), the Sponsor 
and Neville Rosengren (geomorphologist) and targeted both the high ridges (IA-2) and alluvial terraces 
and fans (IA-5) landforms. Please see Appendix 10.1 for a detailed OSL results technical report 
prepared by Ms. Ningsheng Wang, Luminescence Dating Laboratory at the School of Geography, 
Environment and Earth Sciences, Victoria University of Wellington, New Zealand. Appendix 10.2 
includes a geomorphology and geological background paper prepared by Neville Rosengren and 
incorporates the results of the OSL dates.  A brief summary of the results is presented below. 

The results of the two OSL dates collected from SL 1 (within IA-2 – high ridges) are detailed in Table 
14.  The ages returned are in sequence and include an age of (294.9 +/- 27.9 kya) at a sample depth of 
2.5m and an age of 684.1 +/- 70.4kya at a sample a depth of 5.85m.  Rosengren (2018, 20) makes the 
following observation: 

The returned dates and the laboratory note indicate the landforms and sediments are at least 
as old as Middle Pleistocene and possibly Early Pleistocene and therefore well beyond the 
range of expected occupation. The discontinuity in sediments around 90 cm to 102 cm may 
mark a younger accumulation of sand above this level that may be of Late Pleistocene age and 
potentially encompass evidence of occupation.  

The results of the four OSL dates collected from SL 2 (within IA-5 – alluvial terraces and fans) are 
detailed in Table 15. The OSL ages are not in sequence.  The upper two dates of 41.9 +/- 5.8 kya (at 
1.95m) and 188.3 +/- 22.0 kya are acceptable given the background geomorphological context of the 
area.  The discrepancy with the sequence of basal samples may be explained by a number of factors 
including the possibility of errors introduced as part of the sample collection or post-collection 
handling of the samples (for example the introduction of light) or insufficient bleaching of sediments 
as part of the natural deposition of soils. 

Similar to the dates obtained at SL 1, the results do provide a bracket on the likely maximum depth of 
soils with the potential to contain Aboriginal occupation deposits.   
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A detailed discussion of the results of the OSL sampling and background information relating to the 
geology and geomorphology can be found in Appendix 10.1. 

Table 14: The results of the OSL Dating – Sample Location 1 
Sampling Location 1 (SL 1) 

Laboratory 
Code  

Depth Below the 
Surface (m)  

Cosmic Dose Rate 
(Gy/ka)  

Field Code  Luminescence 
Age(ka)*  

WLL1287  2.5  0.1478±0.0074  FMSP_2767_SampleA1  294.9±27.9*  
WLL1288  5.85  0.0978±0.0049  FMSP_2767_SampleA2  684.1±70.4*  

*Both samples are very old. Two ages listed in the above table are minimum ages and are guide value. 

Table 15: The results of the OSL Dating – Sample Location 2 
Sampling Location 2 (SL 2) 

Laboratory 
Code  

Depth Below the 
Surface (m)  

Cosmic Dose Rate 
(Gy/ka)  

Field Code  Luminescence 
Age(ka)  
 

WLL1306  1.95  0.1574±0.0079  FMSP_2767_OSL_SampleB1  41.9±5.8  
WLL1307  3.90  0.1223±0.0061  FMSP_2767_OSL_SampleB2  188.3±22.0  
WLL1309  5.85  0.0969±0.0048  FMSP_2767_OSL_SampleB4  182.6±23.2  
WLL1308  9.80  0.0638±0.0032  FMSP_2767_OSL_SampleB3  76.5±11.9  
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Map 7: Geology of the activity area and geographic region 
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Map 8: Geomorphology of the activity area and geographic region
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5.2 Environment  

The climate of the geographic region can be broadly described as temperate, characterised by warm 
summers and cool winters.  The activity area is situated within the Gippsland Plains Bioregion5.  This 
bioregion consists of a range of landforms including low lying coastal and alluvial plains which are 
dominated by barrier dunes, floodplains and swampy flats.  The soils associated with the upper terrain 
are texture contrast soils (Chromosols, Sodosols) and gradational texture soils (Dermosols), and 
typically support a Lowland Forest ecosystem.  The fertile floodplains and swamps (land including the 
activity area) include pale yellow and grey texture contrast soils (Hydrosols) and support Swamp Scrub, 
Plains Grassy Woodland, Plains Grassy Forest, Plains Grassland and Gilgai Wetland ecosystems.  The 
bioregion has a temperate climate that averages between 500mm to 1100mm rainfall per year.  The 
majority of rain falls in winter, and the Strzelecki Ranges create a rain-shadow to the east.6 

Little remains of the native vegetation that would have covered the activity area, with most ground 
surfaces having been cleared for agricultural purposes in the mid-19th century.  Descriptions of the 
likely vegetation classes that would have been dominant in the area prior to 1750 have been derived 
from modelling developed by the Department of Department of Environment, Land, Water & Planning 
7 (Map 9). 

Pre-1750s vegetation within the activity area is likely to have consisted of various vegetation classes, 
including: 

• Plains Woodlands or Forests: An open, eucalypt woodland to 15m tall occurring on a number 
of geologies and soil types.  Occupies poorly drained, fertile soils on flat or gently undulating 
plains at low elevations.  The understorey consists of a few sparse shrubs over a species-rich 
grassy and herbaceous ground layer. 

• Lowland Forests: Distinguished by dominant Messmate Stringybark and Narrow-leaf 
Peppermint, a diversity of shrubs, and usually abundant Wiry Spear-grass or Forest Wire-grass; 
tall straight trees are characteristic of this EVC. 

 
5 http://mapshare2.dse.vic.gov.au/MapShare2EXT/imf.jsp?site=bim – accessed 20 July 2017 
6  http://www.dse.vic.gov.au/conservation-and-environment/ecological-vegetation-class-evc-benchmarks-by-bioregion#gipp – accessed 
20 July 2017 
7 http://www.depi.vic.gov.au/environment-and-wildlife/biodiversity/evc-benchmarks#gipp – accessed 2- June 2016 
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Map 9: Pre-1750 ecological vegetation classes (EVCs) for the activity area and geographic region 
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Aboriginal occupation often focused on waterways, and areas adjacent to water sources, including 
swamps and wetland areas, and these areas would have provided a wide range of food and material 
resources for Aboriginal people. 

5.3 Heritage Registers 

5.3.1 Aboriginal 

A search of the Victorian Aboriginal Heritage Register (VAHR) covering the full extent of the activity 
area and wider geographic region was conducted on 18 May 2017. Additional searches of the VAHR 
were undertaken on 15 March 2018, 13 November 2018 and 29 April 2019. The results of the VAHR 
searches are presented below in Table 16. 

Table 16: Aboriginal cultural heritage places located within the activity area and geographic region  

VAHR Place Name 
Place 
Type Contents Context Landform 

8322-0001 CAMBOOYA 1 Scarred 
tree 

Red gum with a 
singular scar 

Condition of tree: Dead but standing. Poor 
preservation of scars, measuring: 2.65 x 32 
cm. 

Sloping / 
irregular land 

8322-0002 CAMBOOYA 2 Scarred 
tree 

Red gum with a 
singular scar 

Condition of tree: Dead but standing. Poor 
preservation of scars, measuring: 250 x 67 
cm. 

Hill 

8322-0003 LINDENVALE 1 Scarred 
tree 

Red gum with a 
singular scar 

Condition of tree: Dead but standing. Poor 
preservation of scars, measuring: 292 x 52 
cm. 

Sloping / 
irregular land 

8322-0004 LINDENVALE 2 Scarred 
tree 

Red gum with toe 
holes. 

Condition of tree: Dead but standing. Tree 
contains toe holes on the side of the tree 
155 to 280 cm apart. Large hole above cuts. 

Hill 

8322-0005 LINDENVALE 3 Scarred 
tree 

Unknown tree 
species. 

No details provided. Sloping / 
irregular land 

8322-0015 MEROKA Scarred 
tree 

Red gum with a 
singular scar 

Condition of tree: Dead but standing. Poor 
preservation of scars, measuring: 75 x 120 
cm 

Sloping / 
irregular land 

8322-0016 LLOYD 1 Scarred 
tree 

Red gum with a 
singular scar 

Condition of tree: Dead but standing. Fair 
preservation of scars, measuring: 150 x 120 
cm 

Sloping / 
irregular land 

8322-0017 LLOYD 2 Scarred 
tree 

Red gum with a 
singular scar 

Condition of tree: Dead but standing. Poor 
preservation of scars, measuring: 310 x 82 
cm 

Sloping / 
irregular land 

8322-0022 BM 59 Scarred 
Tree 

Red gum with a 
singular scar 

Condition of tree: Good health. Scar 
measures 275x37mm 

Sloping / 
irregular land 

8322-0008 RAYMOND 
CREEK 1 

Artefact 
Scatter/ 
Shell 
midden 

(S) U. 
Fresh water mussels 

Place consists of a surface scatter and shell 
deposits 

Sloping / 
irregular land 

8322-0195 WEIR LANE Artefact 
Scatter 

(S) S, Md, Q. (n=5) Place consists of a surface scatter Within quarry 
site 

8322-0231 EMU CREEK 
PRINCES HWY 
ARTEFACT 
SCATTER 

Artefact 
Scatter 

(S) Q, Cf, Qtz, S. 
(n=95) 

Place consists of a subsurface scatter Low rise 

8322-0129 MITCHELL 
RIVER SHELTER 

Artefact 
Scatter, 
Rock 
Shelter 

(S) S, Q, Qt. (n=?) 
Fresh water mussels 
Engraving that may 
be of Aboriginal 
origin 

Place consists of a surface scatter and shell 
deposits 

Rock shelter 
within sloping 
/ irregular 
land 

8322-0229 BOUNDARY 34 
TRACK 
GLENALADALE 

LDAD (S), S, Qt, Q (n=3) Place consists of a surface scatter   

8322-0230 MOUNT EMU 
CREEK PRINCES 
HWY LDAD 

LDAD (S) Q (n=3) Place consists of a subsurface scatter   

8322--0092 V I SCOTT Scarred 
Tree 

Forest Red Gum 
with three scares 

Tree in good health. Scares measure 230x 
50, 100x60 and 100x35 (mm) 

Valley 
bottom, 
swale, hollow 
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VAHR Place Name 
Place 
Type Contents Context Landform 

8422-0275 RACECOURSE 1 Scarred 
Tree 

Red gum with one 
scar 

Dead tree. One scar measuring 500x200mm 
in good condition 

Lowland plain 

8422-0368 WEST 
BAIRNSDALE 
SAS1 

Artefact 
scatter 

(S) Si, U. (n=6) Surface scatter of artefacts on a road 
reserve 

Lowland plain 

8422-0369 WEST 
BAIRNSDALE IA 
1 

Artefact 
scatter 

(S) Si. (n=1) Surface scatter of artefacts on a road 
reserve 

Lowland plain 

8422-0403 ST MARYS 
PRIMARY 
SCHOOL 

Artefact 
scatter 

(S) U. (n>50) Surface scatter of artefacts a ploughed 
paddock  

- 

8422-0443 BOSWORTH RD Artefact 
scatter 

(S) U. (n=??) Subsurface scatter of artefacts identified 
during construction works  

- 

8322-0036 MITCHELL 
RIVER 
GLENALADALE 

Artefact 
scatter 

(S) U. (n=??) Place consists of a surface scatter Unknown 

8322-0064 RANDALLS Scarred 
tree 

Red gum with a 
singular scar 

Condition of tree: Dead but standing. Good 
preservation of scars, measuring: 340 x 70 
cm 

Sloping / 
irregular land 

8322-0067 ROSEMEAD 1 Artefact 
scatter 

(S) F. (n=??)  Place consists of a surface scatter Sand ridge 

8322-0068 ROSEMEAD 2 Artefact 
scatter 

(S) U. (n=??) Place consists of a surface scatter Sand dune 

8322-0069 G S HILL Artefact 
scatter 

(S) U. (n=??) Place consists of a surface scatter Hill 

8322-0089 K ALEXANDER Scarred 
tree 

Forest red gum with 
a singular scar 

Condition of tree: Dead but standing Poor 
preservation. Scars measuring: 250 x 54 cm 

Hill 

8322-0090 W H 
DUMARESQ 

Scarred 
tree 

Forest red gum with 
a singular scar 

Condition of tree: Dead but standing Poor 
preservation. Scars measuring: 300 x 40 cm 

Hill 

8322-0091 N J ALEXANDER Scarred 
tree 

Forest red gum with 
two scars 

Condition of tree: Dead but standing Poor 
preservation. Scars measuring: 340 x 52 cm 
and 220 x 40 cm. 

Hill 

8322-0115 ARDOON 1 Scarred 
tree 

Yellow box with toe 
holes 

Condition of tree: Dead but standing Fair 
preservation. Tree contains 10 toe holes 
and steel axe marks. 

Hill 

8322-0147 WOODGLEN 1 Artefact 
scatter 

(S) C. (n=<10) Place consists of a surface scatter Hill slope 

8322-0185 GLENWOOD Artefact 
scatter 

(S) Si, B and Qt. 
(n=>50) 

Place consists of a subsurface scatter Hill 

8322-0195 WEIR LANE 1 Artefact 
scatter 

(S) S, M and Q. (n=5) Place consists of a surface scatter Undulating 

8322-0200 PINEVIEW 1 Stone 
feature 

Grinding Grooves Place comprises some stone outcrops 
exposed in a paddock over a low lying rise. 
All outcrops have pitting and fissuring, but 
one outcrop has regular grooves and 
depressions not related to water erosion or 
drainage 

Sand sheet 

8322-0201 PINEVIEW 2 Stone 
feature 

Grinding Grooves Place comprises some stone outcrops 
exposed in a paddock over a low-lying rise. 
All outcrops have pitting and fissuring, but 
one outcrop has regular grooves and 
depressions not related to water erosion or 
drainage 

Sand sheet 

8322-0202 PINEVIEW 3 Artefact 
scatter 

(S) Q. (n=1) Place consists of an Isolated surface artefact 
on middle and lower slopes overlooking a 
swamp. 

Sand dune 

8322-0203 PINEVIEW 4 Artefact 
scatter 

(S) Si, M, Q. (n=15) Place consists of a surface scatter on the 
middle and lower slopes overlooking a 
swamp. 

Sand dune 

8322-0204 PINEVIEW 5 Artefact 
scatter 

(S) M and U. (n=2) Place consists of a surface scatter located in 
bare area surrounding fallen tree.  

Sand dune 

8322-0205 PINEVIEW 6 Artefact 
scatter 

(S) Qt. (n=1) Place consists of a surface scatter found in a 
gateway - area has been eroded exposing a 
gravely subsurface sediment. 

Sand dune 

8322-0206 PINEVIEW 7 Artefact 
scatter 

(S) Si. (n=2) Place consists of a surface scatter located 
amongst three box trees which have some 
visibility.  

Plain 
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VAHR Place Name 
Place 
Type Contents Context Landform 

8322-0212 65 IVES ROAD 
LINDENOW AS1 

Artefact 
scatter 

(S) U. (n=1) Place consists of an isolated subsurface 
artefact located in a STP, approximately 500 
-600 mm in depth  

Dune 

8322-0213 65 IVES ROAD 
LINDENOW AS4 

Artefact 
scatter 

(S) Q and U. (n=3) Place consists of subsurface artefacts 
located in two STPs, approximately 1 m in 
depth 

Dune 

8322-0214 65 IVES ROAD 
LINDENOW AS2 

Artefact 
scatter 

(S) Si and U. (n=20) The place is a sub-surface artefact scatter 
identified approximately 5 cm in depth. 

Dune 

8322-0215 65 IVES ROAD 
LINDENOW AS3 

Artefact 
scatter 

(S) Si and Q. (n=20) Place is an artefact scatter with both sub-
surface and surface components located in 
a cow paddock and around a dam 
approximately 20 cm in depth. 

Dune 

8322-0216 HOYT ST 1 Artefact 
scatter 

(S) Si and Q. (n=13) The place is a very low density subsurface 
stone artefact scatter approximately 8 cm in 
depth. 

Dune 

8322-0225 
1-10 

LINDENOW 
SOUTH LDAD 1 

LDAD (S) Si (n=3), Qz 
(n=1), Q (n=2), 
Other (n=3) 

The place is a low-density artefact scatter 
identified in a subsurface context, 
approximately 0-30cm deep 

- 

8322-0227 
1-5 

SKULL CREEK LDAD (S) Si (n=5) The place is a low-density surface artefact 
scatter. 

- 

(S) = Stone; (Si) = Silcrete; (Q) = Quartz; (Qt) = Quartzite; (C) = Chert; (F) = Flint; (B) = Basalt; (M) = Mudstone; 
(U)=Unknown 

Two registered Aboriginal cultural heritage places were situated within the activity area – VAHR 8322-
0090 (W H Dumareq) is a scarred tree consisting of a dead Forest red gum with a single scar and VAHR 
8422-0369 (West Bairnsdale IA 1) is a single silcrete stone artefact located in a road reserve.  The 
coordinate recorded for VAHR 8322-0090 places it near the southern boundary of the activity area, 
approximately 150m north of Bairnsdale-Dargo Road and the coordinate recorded for VAHR 8422-
0369 places it in the northern road reserve of Racecourse Road near the intersection of the Princes 
Highway. 

Forty-seven registered Aboriginal places are situated within the wider geographic region (inclusive of 
VAHR 8322-0090 and VAHR 8422-0369).  The following salient points emerge from a review of these 
sites: 

• Artefact scatters comprise 51% (n=24) of the previously registered Aboriginal places within the 
geographic region, and of these, 75% (n=18) are surface scatters. 

 The greater majority of artefact scatters have been identified on sand ridges or dune 
landforms, with two listed as being situated on hills and a single surface scatter 
identified on a plain. 

 Silcrete and quartz are the most common raw materials identified in artefact scatters 
within the geographic region, with fewer examples of mudstone, basalt, and quartzite. 

 Of the identified sites with a listed count of artefacts, the majority contain less than 
10 artefacts.  Three registered place comprises >50 stone artefacts within subsurface 
contexts (Glenwood - VAHR 8322-0185, Emu Creek Princes Hwy Artefact Scatter - 
VAHR 8322-0231 and St Marys Primary School - VAHR 8422-0403).  

• A further 34% (n=16) of registered Aboriginal places within the geographic region are scarred 
trees, including 14 red gum species, 1 yellow box, and 1 unknown/ unrecorded species.  

• Two stone features have also been registered within the geographic region.  These places are 
stone outcrops displaying grooves formed from grinding.  The sites were identified in a sand-
sheet landform. 

• One registered Rock Shelter site includes engravings that are listed as of possible Aboriginal 
origin (Mitchell River Shelter, VAHR 8322-0129). 
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• No registered historic Aboriginal cultural heritage places or historical references to the 
activities of Aboriginal people are located with the activity area or the wider geographic region. 

5.3.2 Historical 

A search of the following historical heritage registers covering the full extent of the activity area and 
wider geographic region was conducted on 18 May 2017: 

• Victorian Heritage Register (Heritage Victoria HERMES database) 
• Victorian Heritage Inventory (Heritage Victoria HERMES database) 
• Commonwealth Heritage List (Commonwealth Department of the Environment and Energy) 
• National Heritage List (Commonwealth Department of the Environment and Energy) 
• Australian Heritage Places Inventory (Commonwealth Department of the Environment and 

Energy) 
• LGA Planning Scheme Heritage Overlays (East Gippsland Planning Scheme and Wellington 

Planning Scheme) 
• Register of the National Estate (non-statutory) 
• National Trust of Australia (Victoria) (non-statutory) 

No registered places or objects of historic significance occur within the activity area or geographic 
region. 

5.4 Ethnohistorical and Historical Accounts 

5.4.1 Aboriginal 

5.4.1.1 Ethnohistory 

In this section, the available ethnohistorical information relating to Aboriginal people in the geographic 
region is briefly reviewed.  This information can assist in formulating a model of Aboriginal subsistence 
and occupation patterns in the Gippsland region.  In conjunction with an analysis of the documented 
archaeological record of the area (see Section 5.3.1 above), the ethnohistorical information also assists 
in the interpretation of archaeological sites occurring in the activity area, and in predicting the location 
of archaeological sites and site types.  The information presented below is based on ethnohistorical 
accounts of 19th century ethnographers such as William Howitt, and Brough-Smythe. 

There are several problems concerned with correctly identifying and describing 19th century Aboriginal 
groups in Victoria, largely due to discrepancies in early European accounts and the difficulties early 
settlers had in understanding Aboriginal languages and social systems.  Furthermore, the devastating 
effects of European settlement, such as the loss of traditional lands and resources, the spread of 
disease, social breakdown and removal of both groups and individuals to reserves and mission stations 
have added further complexities.  As a result, it is hard to identify and document the specific Aboriginal 
clan groups in the geographic region both before and after the period of initial European settlement. 

The ethnohistorical information presented within this report is based on the observations and writings 
of men from the 19th century, and certain contextual limitations should be considered when reading 
these accounts.  As pointed out by Barwick (1984, 103), “…their jealousies, ambitions, loyalties and 
roles in colonial society shaped their inquiries and the content of their publications”. 

These 19th century authors were writing from an Anglo-centric and gender biased viewpoint for a 
colonial audience who had a very limited and generally negative view on Aboriginal life, heritage, and 
culture.  Despite these shortcomings, 19th century ethnographical accounts are a useful resource; the 
information has often been provided to the author by Aboriginal informants or by first-hand 
observations and experience.  Such information may include knowledge regarding regional Aboriginal 
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stories, life, culture and beliefs, and this data has been utilised to inform the ethnohistorical section of 
this report.  Information provided by ethnohistorians such as William Howitt has been utilised in more 
recent times to support evidence of the Gunaikurnai peoples as traditional owners of the Gippsland 
area for Native Title purposes. 

A language group consisted of independent sub-groups of closely related kin, or 'clans', who were 
spiritually linked to designated areas of land through their association with topographic features 
connected to mythic beings or deities.  Clan lands were inalienable, and clan members had religious 
responsibilities, (e.g. conducting rituals) to ensure 'the perpetuation of species associated with the 
particular mythic beings associated with that territory' (Berndt 1982, 4). 

There is currently little information available for the Aboriginal population of the geographic region in 
the 19th century.  According to Clark and Barwick, the activity area is located within the territory of the 
Kurnai or Gunai/Ganai peoples (Clark 1990: 364; Barwick 1984), who occupied East Gippsland between 
Wilson’s Promontory and the New South Wales border.  The Kurnai or Gunai/Ganai people are today 
represented by the Gunaikurnai Land and Waters Aboriginal Corporation, and henceforth will be 
generically referred to as the Gunaikurnai. 

Alfred Howitt, an early anthropologist who spent much time in Gippsland, noted that the group he 
called the Gunaijkurnai comprised five clans: Brataualong, Brayakaulung, Tatungalung, 
Krauatungalung and Brabralung (Howitt 1904: 76).  These five clans spoke three dialects that were 
more or less unintelligible to each other (Howitt 1904: 73).  The Brayakaulung, Tatungalung and 
Brataualung spoke in the Nulit dialect, the Brabralung spoke in the Muk-thang or “excellent” speech, 
and the Krauatungalung spoke in the Thangquai or “broad” speech (Howitt 1904: 73).  According to 
Wesson (2000: 39) the naming of these groups was based on compass direction taken from the 
position of the Mitchell River people who called themselves “the” people.  According to Wesson, 
Bulmer said that this naming was sexually specific, for example while a man of the west was one of the 
Braiakaulung (husband+west+father; i.e. we look after/have a duty towards the west country which is 
the country of our fathers), a woman of the west was one of the Yaktoon worcat (west+woman) (or 
Yakthun ookah).  A man who was from outside Kurnai territory was described as a Brajerak whereas 
his female equivalent was a Louajerak/Lowajerak (Wesson 2000: 39).  The five Kurnai groups were 
further divided into sub-groups that were named (Howitt refers to these sub-groups as divisions (1904: 
272)).  The names of the sub-groups were often derived from the principal locality occupied by the 
particular division, with the local groups also sometimes giving their name to a location (Wesson 2000: 
20). 

Wesson (2000: 17) suggests that land custodianship and ownership in Gippsland was based around the 
‘local descent group’, who she terms a ‘named group’.  Each group was responsible for the care and 
maintenance of a region of land, though this region may have been only a portion of their overall 
domain.  As such these groups may have exercised a high degree of residential mobility within and 
beyond their ‘tribal territories’. 

The activity area lies within the traditional territory of the Brabralung people, who occupied the 
Tambo, Nicholson and Mitchell River catchments between the Alps and the Gippsland Lakes frontage 
(Howitt 1904: 80; Wesson 2000: 41).  According to Howitt (1904), the word ‘Brabralung’ is derived 
from ‘bra’ meaning ‘man’ or ‘male’ and ‘lung’ meaning ‘of’ or ‘belonging to’ (Howitt 1904: 73).  Clark 
(1998) reconstructed six named groups of the Brabralung with information sourced from Robinson 
and Howitt (Clark 1998: 184).  According to this reconstruction, the closest group of the Brabralung to 
the activity area were Karn.bo.a.leep (or Waiung according to Howitt).  Clark (1998: 186) assumes that 
Howitt’s clan name ‘Waiung’ is a variant of Robinson’s ‘Karn.bo.a.leep, as Robinson’s reference 
predates that of Howitt, and the location for both clans is similar.  Wesson, however, lists the ‘Wy 
Yung’ separately (Wesson 2000: 36).  The name of a parish near Bairnsdale, ‘Wy-Yung’, is a variant of 
‘Waiung’ (Howitt 1904: 76).  According to Wesson, waiung is the word for spoon-bill and is also spelt 
wahyang or waing (Wesson 2000, 36).  The Karn.bo.a.leep were noted by Robinson in his 1844 journal 
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at Frederick Jones’ ‘Lucknow’ station on the left bank of the Mitchell River, adjoining Bairnsdale 
(Robinson Journal 29/6/1844 in Clark 1998: 186).  Whilst visiting ‘Lucknow’ station, Robinson was given 
some bone fishing hooks that Jones had probably obtained from local Aboriginal people.  Robinson 
noted that he had never seen such fish hooks before, and also noted that the canoes utilised by 
Aboriginal people from Gippsland were different from others he had seen and were sewn at the ends 
(Robinson Journal 10/6/1844 in Clark 1998: 83). 

Population estimates during the period of European contact for the Gunaikurnai range from 700 to 
nearly 5,000 (Fison & Howitt 1880: 181; Rhodes 1996: 15; Smyth 1876 Vol. 2: 36).  In the period before 
pastoral settlement, the effects of introduced disease and inter-tribal conflict effectively decimated 
the Aboriginal population of Victoria, while aggression, dispossession and alcohol abuse in the first 20 
years of European occupation further reduced the survivors.  By 1857 there were 50 people left in the 
Braiakaulung, and this Aboriginal group was considered to be the largest language group among the 
Gunaikurnai people at this time (Pepper & de Araugo 1985: 113).  According to Rev. Hagenauer from 
Ramahyuck Mission, in 1862 there were 54 males and 51 females of the ‘’Woolloom” clan group 
(Hagenauer 1862 in Wesson 2000: 28).  By 1864, Hagenauer reported that there were 51 persons 
(Wesson 2000: 28). 

Rev. John Bulmer (Smyth 1876 vol. 1: 141-143) described the seasonality of the Gunaikurnai, who 
moved between different resource zones on a regular basis.  The spring and summer months were 
spent exploiting seasonal coastal and lake resources such as birds, eels and mullet as well as plant 
foods (e.g. kangaroo apples).  Autumn and winter was spent in the hinterland hunting kangaroo, koalas 
and wombats as well as collecting various vegetable roots. 

Robinson was informed that all the tribes from Gippsland seasonally went to the mountains around 
Omeo to collect Bogong moths (Clark 1998a vol. 4: 88). 

Food procurement tasks were divided between men and women.  Men were responsible for hunting, 
spearing fish, cooking, butchering and dividing meat.  Women collected plant foods, shellfish, hunted 
small animals and fished with lines and nets from canoes on the lake (Rhodes 1996: 17). 

5.4.1.2 Post-contact history 

The following section documents the occupation of the region by Aboriginal people in the period after 
direct European contact (post-1839), and details the effects of land displacement, disease and social 
disruption to the nature of Aboriginal society and behaviour patterns.  Most historical references to 
the Gunaikurnai people during this time concern either inter-tribal conflict or conflict with European 
settlers. 

It has been suggested that disease associated with European contact had a large effect on the decline 
of the Aboriginal population (Butlin 1983).  Butlin (1983) argues that smallpox was by far the most 
important factor in the destruction of the Aboriginal societies of south-east Australia. 

Sealing activities occurred on the Victorian coast from around 1800 to 1829.  The major centres were 
at Wilson’s Promontory and Phillip Island (Gaughwin 1983, 46-7).  There is extensive documentation 
for a state of open warfare between the Kulin and Gunaikurnai peoples during the early post-contact 
period (Gaughwin 1983: 57-58; McBryde 1984: 277-278).  There are several recorded incidences where 
raiding parties from Gippsland travelled to the Melbourne region to exact vengeance, which generally 
resulted in further reprisals.  It is not clear whether this conflict predates European settlement, but 
may be related to the spread of disease prior to direct contact.  In Aboriginal society, death is invariably 
interpreted as a malign act on behalf of traditional enemies, usually a neighbouring, but different 
group.  Howitt (1904: 257), however, notes that the Bun wurrung intermarried with the Gunaikurnai, 
indicating that the two peoples were also on amicable terms under certain circumstances. 

In 1844 the Chief Protector of Aborigines for Port Phillip, George Robinson, journeyed to Gippsland 
with George Haydon, passing along the coastal plains between Port Albert and Lake Wellington.  
Although they did not observe Aboriginal people during this section of their trip, they were informed 
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of inter-tribal conflict between Aboriginal people from the Melbourne area and the Gunaikurnai 
(Haydon 1983 vol. 2: 98-99): 

...it gave them an opportunity of retaliating on their old and formidable enemies, the Gipp’s Land 
Tribes, who had invaded Westernport some years since, and had nearly annihilated the whole tribe 
(Haydon 1983: 99). 

Around 1848, 30 Gunaikurnai (probably Braiakaulung people) living along the Latrobe River were killed 
in an attack by a band of Wurundjeri.  This was followed by the Gunaikurnai making reprisal attacks 
over the following years (Pepper & de Araugo 1985: 92). 

Conflicts between different political groups within the Gunaikurnai are also known to have occurred.  
In April 1855 William Dawson, a settler in Sale, wrote of an attack by the Brabralung on the 
Braiakaulung, while they were camped near settlers’ houses ‘endangering the whites, for the weaker 
party tried to get shelter indoors’ (in Pepper & de Araugo 1985: 108).  The Brabralung then continued 
further east, where they attacked another group of Aborigines who were camped at ‘The Heart’. 

A final inter-tribal battle is said to have taken place on the Tambo River in 1855, involving members of 
the Braiakaulong (Pepper & de Araugo 1985: 108-9).  This may have been a reprisal for the raid 
described by Dawson.  In 1857, a correspondent of the Gippsland Guardian writing from Sale stated: 

Another very serious outbreak, which promises to be attended with much bloodshed, is confidently 
anticipated among the hostile tribes of the blacks in this district. There are at present about a 
hundred or more, comprising some of the Manero and other tribes encamped at a place called 
Orbost, on the Snowy River, the greater proportion of them armed with guns etc. It is almost a 
matter of surprise that the Government have not, long ere this, taken some active measures to 
suppress these continued murderous affrays among the aborigines: they are becoming an 
intolerable nuisance, and frequently seriously endangering the lives of the settlers and other 
residents up the country…(Argus 16 May 1857, 6 in Wesson 2000: 51). 

In the early 1840s the rapid settlement of the region by squatters led to conflict with the Gunaikurnai 
as they were dispossessed of their land and forced to rely on Europeans for provisions. 

A recorded double murder of two shepherds at the hands of Indigenous groups was reported in 1842 
at Skull Creek, on the Lindenow flats. It is noted that this watercourse extends through the southern 
portion of the activity area. The precise location of the murders is not known, nor the specific details 
surrounding the incident with regard motive, such as retaliation or otherwise (Gardner, 1983, p 90).     

In 1844 Charles Tyers, Commissioner of Crown Lands for Gippsland, responded to the conflict between 
Aboriginal people and settlers by sending an expedition which included the Native Police to search for 
a party of Gunaikurnai who had been stealing cattle.  The party eventually tracked down a group on 
the La Trobe River.  After being fired on, the people ran into the scrub and Tyers proceeded to burn 
the ‘beef’ which they had left behind, to demonstrate that ‘stealing and killing the settlers’ stock must 
stop’.  Tyers later reported that no further complaints were made from Bushy Park and Mewburn Park, 
however cattle were still being taken from other parts of Gippsland (Pepper & de Araugo 1985: 34). 

At Glencoe, John Campbell acquired a cannon as defence against the Braiakaulung who were in the 
area.  In 1845 the Campbells fired the cannon above the heads of a group of Braiakaulung who then 
prepared to attack.  According to J. Darlot: 

…[the Campbells] loaded the gun to the muzzle with nails, broken bottles and anything they could 
lay hands on, and awaited the final charge of the enemy. As was expected the blacks in a large 
body and armed with their native weapons made a determined rush to force their way into the 
building...the gun was discharged right amongst them...many of them were fatally wounded 
(Pepper & de Araugo 1985: 42). 

Despite the intensity of the conflict during the early 1840s, the Gunaikurnai on the La Trobe River were 
still frequently spearing the cattle of run holders as late as 1844 (Synan 1994: 22), indicating a 
prolonged campaign of resistance to the occupation of their land. 
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The massacre of Aboriginal people by heavily armed groups of European settlers has been discussed 
at length by Gardner (1983).  Some reported incidences were allegedly in retaliation for the murders 
of Europeans (1983: 8), while others were killed by ‘government’ sponsored expeditions carried out in 
1847 in search of a ‘white woman’ thought to be held captive by the Gunaikurnai (ibid: 10).  Henry 
Meyrick, a squatter who settled at Hastings on the Mornington Peninsula in 1846, wrote of the Kurnai: 

No wild beast of the forest was ever hunted down with such unsparing perseverance...Men, 
women and children are shot whenever they can be met with...It is impossible to say how many 
have been shot, but I am convinced that not less than 450 have been murdered altogether... 
(Meyrick 1939: 136-137). 

Regardless of the recorded reasons for the massacres, it is probable that many of the atrocities were 
racially motivated, and undertaken purely to eliminate ‘competition’ for the resources of the land. 

Through the combined influence of disease, conflicts and dispossession, the number of Gunaikurnai 
people living in the geographic region rapidly dwindled after European contact. 

People in search of food and other basic items began living on the fringes of towns such as Sale, or 
pastoral stations like Bushy Park at Maffra, where government rations were available (Penney 1997: 
116).  An Aboriginal camp existed in Sale until at least 1853, when Charles Tyers was told that the group 
of Aboriginal people were being supplied alcohol by some of the settlers (Pepper & de Araugo 1985: 
98).  Aboriginal people were also living at ‘The Heart’ station, 10km east of Sale, and two Braiakaulung 
Aboriginal people worked for a settler in Sale in 1855.  In 1861, Rev. F. A. Hagenauer observed a large 
camp of Aboriginal people at the junction of the Thomson and Macalister Rivers where Ramahyuck 
Mission was later established (Pepper & de Araugo 1985: 127). 

Eventually the remaining Gunaikurnai people were forced to move onto Ramahyuck Mission, 
established in 1862 by the Presbyterian Church, or to Lake Tyers, established in 1863 (Synan 1994: 23).  
It has been documented that Gunaikurnai people, including some from Sale, gathered at Lake Tyers in 
1863 to celebrate the reservation of land (Pepper & de Araugo 1985: 125). 

When Ramahyuck mission closed in 1907, the remaining residents were sent to Lake Tyers Station.  
Gunaikurnai people continue to live at Lake Tyers today, with the granting of land under the Aboriginal 
Lands Act 1970 giving the station residents formal ownership of the land (Pepper & de Araugo 1985: 
221-229 & 262). 

5.4.2 Historical 

The following section contains a brief synthesis of the historical development of the geographic region 
and the activity area during the 19th century. 

European settlement of the Gippsland Lowlands began in 1839 after Angus McMillan first explored the 
area and established a shipping port at Port Albert, during an expedition from Maneroo in NSW.  
Further favourable reports by the explorer Paul Strezlecki stimulated interest with squatters arriving 
from Port Phillip or Van Dieman’s Land via Port Albert, or from New South Wales via Omeo (LCC 1982a: 
15-16).  This early settlement was principally in the form of squatter’s pastoral runs (Spreadborough & 
Anderson 1983). 

European settlement in the Gippsland region was surprisingly rapid given the difficulties of 
accessibility.  By 1842, the central plain between the Tambo and LaTrobe rivers had been occupied and 
by 1844 there were 327 settlers in the district accompanied by 2,000 head of cattle and 62,000 sheep 
(Synan 1994: 19).  By this time, most of the open grazing country was occupied while large tracts of 
inhospitable land remained only partly occupied or in the hands of the Crown until the 1860s 
(Spreadborough & Anderson 1983: xii-xxvi; LCC 1982a: 15-16).  Pastoral land use practice during this 
period focused predominantly on sheep and cattle (LCC 1982a: 22). 

Morgan (1997: 48) has identified three phases of structural development that generally characterised 
Gippsland squatting stations during the mid-late 19th century: 
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1. A few years after initially taking possession of the run, squatters lived in a hastily constructed 
bark hut.  The priority of the early days was the erection of the main farm buildings, including 
workers quarters, office, store, stockyards, shearing and wool sheds, stables, forge, barn, 
buggy shed and water tanks. 

2. A few years or a decade later, an improved home with slab walls, clay chimney, floors, kitchen 
and separate rooms was built.  The gradual development of a garden with flowers and shrubs, 
an orchard and vegetable plot, fenced off from the run.  It was during the later years of the 
19th century that farm machinery was initially introduced. 

3. The final house, if built at all, was constructed around the turn of the century, when prosperity 
and security, both in the holding of land and finances, were guaranteed.  Some were imposing 
double story boom mansions such as those at Holey Plains, Kilmany Park and Snake Ridge. 

The general size of squatting runs in Gippsland was typical of pastoral leases issued in Victoria, 
averaging around 30,000 acres (Morgan 1997: 45).  The first land selectors moved into East Gippsland 
and Gippsland Lakes areas during the 1830s, and by 1844 most of the open grazing country of the 
Gippsland plains was occupied (LCC 1982b: 16).  

A series of Parliamentary land acts during the 1870s and 1880s brought significant change to the 
character of rural occupation and ownership in Victoria.  These Acts allowed for the division of the 
large Crown squatting leases into smaller, freehold farm allotments, resulting in a change of the rural 
industry that enabled a greater number of people to take up allotments to try to earn a living off the 
land, through agricultural practice. 

By 1920, East Gippsland was producing around 60% of the hewn beams and 25% of railway sleepers in 
Victoria.  This production continued throughout the 1950s and 1960s, and the establishment of mills 
increased to meet the post-war housing boom (LCC 1985: 30).  

Settlement throughout Gippsland has largely been one of small, dispersed communities across the 
wider region, with several medium sized towns present at specific nodes in the communication and 
transport network, or in areas where specific resources were concentrated (Morgan 1997: 127).  This 
pattern has been described as largely the result of the particular environmental conditions that 
confronted selectors in the region in the later 19th century.  These conditions saw the exploitation of 
the foothill country around the edges of the plains in areas that were often hilly and supplied with poor 
communications (Morgan 1997: 127).  Most of the towns located along the railway line were surveyed 
and had lots sold at the time that construction of the railway was taking place or immediately 
following. 

Due to the location of the Mitchell River and the importance of Bairnsdale as an agricultural centre, 
Bairnsdale and the surrounding region were among the earliest settled areas in Victoria (Adams 1987: 
1).  The Bairnsdale run took in much of the township of present-day Bairnsdale, extending in a 
southerly direction to the northern shores of Lake Victoria to include Eagle Point and Paynesville, with 
Forge Creek along the western border, a total of 9,313 hectares (Spreadborough and Anderson 1983: 
Gippsland Map).  In November 1843, Charles Lucas and family from Queanbeyan near Canberra lived 
in a hut on the eastern border of the Lindenow pastoral run and pastured cattle on the land that was 
to become Bairnsdale run, an area which he called Lakes run (Adams 1987: 18).  Whilst Lucas was 
carting wool for Frederick Taylor of Lindenow run, Archibald Macleod and Commissioner C. J. Tyers 
arranged to obtain the Bairnsdale run, and Lucas was forced to leave the area, eventually settling at 
Trenton Valley.  Macleod set up the Bairnsdale station in 1844, and it rapidly became a leading pastoral 
station in East Gippsland.  Macleod had chosen this run on the Mitchell River banks due to the value 
of a nearby supply of water (Adams 1987: 19).  Macleod had come from the village of Bernisdale in 
Skye, Scotland, and it is likely that the name Bairnsdale derived from the name of this village.  Porter 
theorises that a misreading of Bernisdale or mishearing of the word as spoken in an Isle of Skye accent, 
resulted in the name of Bairnsdale (Porter 1977: 79).  
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The Macleod’s originally lived in a bark home on the river bank near the site of the wharves, eventually 
moving to a more pretentious home called Bairnsdale House, situated on McMillan Street (Adams 
1987: 19).  The Bairnsdale run was not as important for stock as neighbouring properties, with only 84 
horses and 500 cattle listed on the run in 1852, and 50 horses, 750 cattle and 246 sheep in 1856 (Adams 
1987: 20). 

In 1860, the wide streets of Bairnsdale were laid out by Assistant Surveyor J. G. Pettit (Porter 1977: 2).  
The first town blocks were auctioned on 5 October 1860, and Bairnsdale was gazetted as a town on 18 
February 1861, with a population of 62 (Porter 1977: 3). 

During the 1860s, the Mitchell River valley was stocked with cattle and sheep and in the 1870s 
agricultural crops such as hops, maize, chicory, tobacco and flax were also grown (Adams 1987: 7).  
During the 1870s and 1880s, settlers were attracted to the Bairnsdale region through land selection 
and gold mining.  Once the surrounding lands were cleared, timber milling increased and by 1900 had 
replaced gold mining as the principal industry in the country north of the Mitchell River (Adams 1987: 
7). 

The activity area is located immediately west and northwest of the farming towns of Lindenow and 
Lindenow South, approximately 17km northwest of Bairnsdale across the small farming towns of 
Glenaladale, Fernbank and Walpa.  The construction of a weir at Glenaladale was floated in the late 
1880s to assist crop irrigation from the Mitchell River.  The project was abandoned in 1893, however, 
due to excessive costs (Victorian Places 2015).  The Heyfield-Bairnsdale railway line from Melbourne 
was also extended in the late 1880s, and was initially constructed to Sale in 1877 and through to 
Bairnsdale in 1888 (Johnston 1992: 83).  The construction of the railway saw the establishment of 
sawmills and flax mills around the station in the mid-20th century, with the railway station closed in 
1982.  

These lands form part of the former Lindenow Run, which included land across Bairnsdale, 
Coongulmerang (or Lindenow), Glenaladale, Lucknow and Moormurng.  Glenaladale squatting runs 
themselves were constructed in 1845 and 1857, with sheep and cattle grazing centralised on lightly 
timbered hills and oats, wheat and barley grown on marshy flats around waterways (Victorian Places 
2015; Johnston 1992).  Lindenow is noted as having developed an important cropping strategy parallel 
to that of Bairnsdale.  The Lindenow Run was subsequently subdivided, as indicated in the Nindoo 1904 
Parish map.  Landowners within the activity area as per the parish map included J. Bourke, M. and D. 
F. Morrison, A. Campbell, R. and J. Edwards and E.M. and H. H. Dumaresq (Map 10). 
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Map 10: 1904 Parish of Nindoo map, with activity area located in the north 
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5.5 Previous Studies  

Previous archaeological research consists of regional studies, which assist in characterizing the general 
pattern of archaeological site distribution across a broad region, and localised studies, which assist in 
developing an understanding of archaeological sensitivity and the extent and scope of prior 
investigation in a relatively limited area or environment. The regional studies are discussed in some 
detail, while localised assessments that have been undertaken in proximity to the activity area are also 
reviewed. No previous archaeological investigation has been undertaken within the activity area 
considered in this Technical Report.  

 
5.5.1 Regional Studies  
Report on the Mitchell River Survey (Pearce and van Waarden 1988) 
Pearce and van Waarden (1988) undertook a survey of a portion of the Mitchell River in East Gippsland, 
following the discovery of a rock shelter (VAHR 8322-0129) and a freshwater shell midden near 
Bairnsdale.  A small survey was undertaken to map VAHR 8322-0129 and other potential rock shelters 
along the stretch of Mitchell River. During the survey, 14 rock shelters were recorded, however no 
visible evidence of Aboriginal occupation in the additional rock shelters was evident.  

VAHR 8322-0129 is located between Pumping Station and Lamberts Flat on the Mitchell River.  The 
place was located approximately 80m from the river, at an elevation of 30m.  The cave itself measured 
approximately 20x3x2.5m in size and displayed evidence of recent fox and dog tracks.  Significant 
features of the rock shelter included its size, its orientation towards the morning sun and proximity to 
the Mitchell River. 

No further information regarding the survey was available, however it is important to note that it was 
recommended the rock shelter be registered as a place of significance, with further survey and 
subsurface testing required. 

Gippsland Lakes Archaeological Survey (Hall 1992) 
The Gippsland Lakes Archaeological Survey analyses the archaeology of the broader Gippsland Lakes 
region between Sale, Bairnsdale and Lakes Entrance, within a regional context. 

In 1988-1989 Roger Hall undertook a regional survey of the Gippsland Lakes for the Australian Heritage 
Commission, the results of which have been reported in a preliminary form (Hall 1992).  Hall divided 
the region into eight landscape units: coast, coast to lakes, lakeshore south, islands, lakeshore north, 
wetlands, plains, and hills (Hall 1992, 86-87).  

Hall effectively surveyed 2.1 km2 of tracks, logging coupes, fuel reduction burns and erosion scars. 
Stone artefacts occurrences were the most common archaeological site type recorded (n=215). 
Scarred trees (n=33) and a burial were also recorded (Hall 1992, 83). 

The stone artefact analysis found that 63% of scatters contained fewer than 10 artefacts, 20% 
contained 10 to 50 artefacts and 17% contained between 50 and 4,000 artefacts (Hall 1992, 84). Hall 
estimated the numbers of artefacts at each site based on sample counts of artefact in available 
exposures.  

Stone artefact scatters were most common on lakeshores and wetlands. Hills and plains had a lesser 
number of artefact scatters, although better watered parts of the plains contained a higher proportion 
(Hall 1992, 86). At a local level, Hall determined that scatters were located in all landforms, with over 
half of the sites recorded on top of terraces and on flats. Both of these localities tended to be 
associated with water sources, and sites on flats were located on slight prominences above the 
surrounding terrain (Hall 1992, 88-9). Most of the sites were located near water sources with only 11 
sites recorded further than 200 m from water. Larger sites, with extensive artefact scatters, were 
associated with lakeshores and wetlands, while sites on the plains tended to have low to moderate 
(<1000 artefacts) numbers of artefacts (Hall 1992, 90). 
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Quartz was the dominant raw material in the recorded assemblages, though silcrete, chert and 
volcanics were also identified in lesser proportions. Unmodified flakes were the most common artefact 
type with formal tools consisting of less than 1% of the assemblage. The quartz dominated 
assemblages were thought to date to the recent past (c. 1,000-2,000 years BP) (Hall 1992, 107). 

Significantly, Hall (1992, 92-93) determined that fine grained silcrete, which does not naturally occur 
in the region, formed a larger proportion of assemblages in sites adjacent to wetlands, and in some 
cases dominating the assemblage. Two explanations for this are postulated: 

• that the association between fine grained silcrete and the microblade industry was geared to 
the manufacture of specialised hunting tools - primarily backed blades for hafting barbs in 
composite spears (McBryde 1985). It has been argued that these tools are specifically 
employed to hunt swamp fauna (Luebbers 1978, 304). 

• alternatively, the suite of fine-grained silcrete dominated scatters are older than the quartz 
dominated ones. If so, then these places reflect occupation for a longer time period, 
potentially extending back to 3,800 years BP (cf. similar dated assemblages at Jack Smith Lake; 
Hotchin 1982; Hotchin and May 1984). 

On the basis of his research, Hall (1989, I) identified four overlapping zones of greatest archaeological 
potential, namely: 

• Lakeshores; 

• High ground adjacent to wetlands; 

• Within 200m of lakes, swamps or streams (permanent and intermittent); 

• Within 500m of the coast. 

Gippsland Lakes Archaeological Survey Stage 2 (Lomax 1992) 
Lomax (1992) undertook further investigations in the Gippsland Lakes hinterland aimed primarily at 
refining the understanding of Aboriginal cultural heritage place distribution in the region. An additional 
59 archaeological sites were identified, including 48 artefact scatters and 11 scarred trees. 

Excavations were undertaken at two sites in the Lake King hinterland, including Eagle Point 1 (8422-
0269) and Metung 3 (8422-0287), including the collection of a C14 date at Metung 3 (8422-0 287) of 
3,090 ± 110 (Beta-52471). 

On the basis of the results from both sites, Lomax concurred with Hall’s (1992) findings that a change 
in lithic industry occurred ~2,000 years ago, characterised by a transition from a predominantly silcrete 
microlith technology, to one dominated by quartz bipolar techniques. Although both Metung 3 (8422-
0287) and Eagle Point 1 (8422-0269) were broadly comparable in this regard, another excavation 
undertaken by Lomax (1992) at the same time at Dowd Morass, near Sale (8321-0239), indicates that 
this transition is not apparent at all sites in the region. 

Lomax (1992) hypotheses that this change in raw material use and tool production techniques reflects 
a behavioural change associated with the increasing productivity of wetland resources in the Gippsland 
Lakes system during the Late Holocene, resulting in an intensification of its exploitation. 

An Archaeological Site Survey of a Proposed Water Storage Site, Woodglen (Murphy 1996) 
Murphy (1996) undertook an archaeological investigation for a proposed water storage site in 
Woodglen. A total of 16 previously registered Aboriginal places were located within 5 km of the activity 
area and were generally located along the Mitchell River. Surface artefact scatters comprised of 
silcrete and quartz were considered to be the most likely site type to occur, given both raw materials 
were locally available.  

During the survey, poor GSV was recorded (0-10%), owing to heavy vegetation coverage across the 
majority of the activity area. Areas of exposure were identified along access tracks, areas of stock 
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trampling and adjacent to waterways. A single isolated artefact was identified during the survey, 
located in area of stock trampling adjacent to a patch of remnant vegetation. The artefact was 
identified as an exhausted core, made from fine grained brown chert. Given the results of the survey, 
the activity area was considered to have low archaeological potential, and no further assessment was 
required.  

5.5.2 Local 

Few localised studies have been undertaken in proximity to the current activity area, with only two 
previously approved CHMPs located within 10 km. As such, a sample of archaeological investigations 
relevant to the activity area and within the East Gippsland LGA have been summarised below to 
populate the archaeological character of the wider region: 

An Aboriginal Archaeological Heritage Impact Assessment for the Pineview Blue Gum Plantation, 
Fernbank, West Gippsland (Freslov 2005, Project no. 3387) 
Freslov (2005) prepared an archaeological assessment for the proposed blue gum plantation at the 
Pineview Estate in Fernbank, West Gippsland, 4km south of the current activity area. The subject land 
is characterised primarily by plains, with a Pleistocene sand dune situated in the south-east. These 
landforms are associated with the regional land system and are found in the current activity area for 
the mineral sands project. Freslov also identified a swamp edge to the north of the dune landform.  

A previously registered Aboriginal place, 8322-0068 (Rosemead 2), was located adjacent to the 
property boundary of the subject land at the commencement of the Heritage Assessment. A survey of 
the activity was undertaken and recorded very poor GSV (<1%) owing to grass coverage, with small 
areas of exposure along animal tracks, gateways and at the base of trees. During the survey, seven 
new Aboriginal places were identified, comprising of five artefact scatters and two grinding grooves. 
Of the identified artefact scatters, four comprised isolated artefacts with a single scatter of 15 silcrete, 
quartz and mudstone stone artefacts identified. Surface were identified in areas of exposure generally 
at the base of trees. 

Following the survey, a sensitivity model was developed for the activity area, with Aboriginal places 
8322-0200, 8322-0201, 8322-0202 and 8322-0206 determined to have high sensitivity. A small 
landform comprising the margins of a dam and swamp area was identified as having moderate 
sensitivity, with all other areas rated as low. 

Various management recommendations and risk mitigation strategies were endorsed by the report. 
These included buffer zones, inspections by representatives of the relevant Traditional Owner group 
and the avoidance of areas by vehicles. 

Eastwood Estate Sub-division, Howitt Avenue, Bairnsdale (Clark et al 2008, CHMP 10082) 
A CHMP was prepared for a sub-division within the Eastwood Estate, Bairnsdale, located on a river 
terrace to the north of the Mitchell River (Clark et al. 2008). A programme of sub-surface testing 
identified six Aboriginal cultural heritage places within the activity area, primarily consisting of diffuse, 
shallow (<300mm) stone artefact scatters, though a more extensive artefact scatter (8422-0488) was 
identified in deeper deposits at 800mm (Clark et al. 2008, 32). One of the shallower deposits was dated 
to 87±52 (WK – 22731), indicating to the excavator that the upper top soil horizon had been disturbed 
by vegetation clearance and ploughing. The lower horizons of 8422-0488, where the deposits were 
presumed to be in situ, were not dated, however a comparative date from a similar deposit (8422-
0458) on the nearby Eastern View Estate (as yet unpublished), was cited with a date of 4097±30 (Clark 
et al. 2008, 33), representing at that time the oldest dated open occupation site in East Gippsland. 

Fletcher Property, Bairnsdale (de Lange 2008, CHMP 10114) 
A CHMP was prepared for a blue gum (E. globulus) plantation located on sand plains 8 km to the south 
west of Bairnsdale (de Lange 2008). A programme of field survey and sub-surface testing identified six 
Aboriginal cultural heritage places, primarily associated with the crest of a sandy ridge. Five of these 
places represented small, diffuse artefact scatters, though one deposit with a subsurface component 
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(8422-0478) was identified through testing. These places were considered typical of other scatters in 
the region of low-moderate significance only.    

Mitchell River Water Supply System (Murphy and Owen 2009, CHMP 10889) 
Murphy and Owen (2009) prepared a CHMP for two proposed water pipeline routes, at Sarsfield and 
between Barinsdale and Eagle Point, as part of the Mitchell River Water Supply System. The subject 
land contained three registered Aboriginal cultural heritage places at the commencement of the 
project.  

During the standard and complex assessment phases, a further six unregistered places were identified, 
three of which were located along the Sarsfield Pipeline route, which is closest to the present activity 
area. A total of 25 stone artefacts were identified as a result of the CHMP. These were predominantly 
silcrete (n=21), with one quartz piece, two quartzite, and one of an indeterminate raw material 
(Murphy and Owen 2009, p. 114). The artefacts included flakes, both complete and incomplete, and 
angular fragments.   

The soil profiles were varied across the activity area and included sands, silts and clays. The majority 
of subsurface artefacts were identified within a depth range of 15-50cm (n=20). The remaining five 
artefacts were identified between 50- 75cm (Murphy and Owen 2009, p. 115).   

All of the artefacts scatters from the assessment were deemed to be of low scientific significance 
(Murphy and Owen 2009, 91). 

Collins Property West Bairnsdale, Residential Subdivision (Mathews et al. 2011, CHMP 10054) 
A CHMP was prepared by Andrew Long + Associates for the residential subdivision of a property in 
West Bairnsdale, within the East Gippsland Shire Council and 17km east of the current activity area. 
The 101.9ha land parcel was positioned on the southern margin of the Mitchell River. The geology 
within the area comprised alluvial terrace deposits (Qa3), Haunted Hills Formation (Nlh), and alluvium 
(Qa1) associated with the Mitchell River (Mathews et al. 2011, p. 29).  The study area contained 
landforms comparable to the current activity area, with flat-very gently inclined land intersected by a 
series of steeply incised gullies to the north, representing drainage lines leading to the Mitchell River 
floodplain.    

Prior archaeological works had been undertaken within the activity area by Tardis (Heritage Advisors), 
resulting in the identification of 996 Aboriginal stone artefacts during a surface survey and subsurface 
testing. Mathews et al continued the investigations to determine the nature and extent of Aboriginal 
cultural heritage.  

A field survey resulted in the identification of a scarred tree (VAHR 8422-0620). Ground surface 
visibility was poor and no further Aboriginal stone artefacts were identified during the survey by 
Mathews et al (2011, p. 29).  

Subsurface testing undertaken by Mathews et al comprised 191 STPs and 14 1x1m test pits. The 
excavations revealed a soil profile comprising the following contexts (2011, p. 50): 

1. Variably coloured (but generally dark brown to greyish brown) loose to firm silt to sandy silt 
(encapsulates the thin humic veneer) 

2. Variably coloured (but generally brown to reddish brown [occasionally yellowish]) weak-loose 
silt to sandy silt with frequent small to large (generally) rounded gravel. 

3. Dark yellow to brown to orange compact clay (occasionally with gravel inclusions in the 
uppermost portion). 

A further 454 stone artefacts were identified during the sub-surface testing programme, with artefact 
densities ranging from singular-artefact sites, to high density scatters (8422-0628) (Mathews et al. 
2011, 7). With regard to vertical distribution, sub surface stone artefacts were largely found in the 
upper deposits (<350mm), within contexts 1 and 2 described above. Quarts represented the most 
prevalent raw material (44.7% of overall assemblage). Silcrete formed the majority of surface artefact 
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finds and accounted for 23.9% of the overall assemblage (Mathews, Whincop, Albrecht 2011, 79). 
Analysis of stone manufacturing techniques displayed a high number of complete flakes (1056) within 
the assemblage and 53 identified tools (Mathews et al 2011, p.82).  

The location of artefact scatters within the activity area clearly displayed higher artefact densities 
within proximity of the Mitchell River.  Densities of 100-200 and below were also present along feeder 
channels extending to the river. Reduced densities were identified on the upper (munro) plain 
(Mathews et al 2011, p.70). 

65 Ives Road, Lindenow South (O’Reilly and McAlister 2011, CHMP 11554) 
O’Reilly and McAlister (2011) undertook a complex CHMP for the proposed subdivision of 65 Ives Road, 
Lindenow South, 5km east of the current activity area. The land was wholly located on Unnamed Dune 
Deposits, positioned south of the Mitchell River and associated with Aboriginal cultural heritage 
sensitivity.  

The desktop assessment identified few previously registered Aboriginal places within the wider 
Lindenow South and geographic region. The desktop assessment identified that previous land use such 
as ploughing and vegetation clearance, were likely to have modified the land surface.  

The field survey recorded poor ground surface visibility (GSV) owing to thick grass coverage and 
existing structures. Some areas of exposure were identified around a dam within the activity area. A 
total of nine surface artefacts (8322-0215) were identified around the dam structure and comprised 
of quartz (n=8) and silcrete (n=1).  

The complex assessment comprised of a single 1 x 1 m stratigraphic test pit and 101 0.4 x 0.4 m shovel 
test pits. A generally homogenous stratigraphic profile was identified, comprising of: 

1. a dark-grey sandy topsoil to 170 mm, 
2. brown loose sand between 170-640 mm, and;  
3. a reddish-yellow sand to 1.5 m overlying coffee rock.  

During the complex assessment, 192 subsurface stone artefacts were identified. A single stone artefact 
was located in the lower plain landform (VAHR 8322-0212), with all other places (VAHR 8322-0214, 
8322-0215 and 8322-0213) identified on the crest of upper slopes of the dune landform present. 
Artefacts were generally identified between 600-900mm and comprised predominately of quartz and 
silcrete debitage pieces. Management conditions as part of the CHMP included manual salvage 
excavation of all impacted Aboriginal places.  

Eastwood Estate Sub-division, Howitt Avenue, Bairnsdale (Barker 2012, CHMP 10586) 
A CHMP was prepared for the development of residential allotments on a 63 ha (630,000 sq. m.) 
encompassing a parcel of land 17km east of the current activity area, within Bairnsdale and on a raised 
terrace adjacent to the Mitchell River floodplain and Goose Gully. The soils within the study area are 
attributed to a Quaternary depositional process (1.6 million years to present) and comprise alluvium 
sands silts and clays carried by steams from the highlands (Barker 2012, p. 12).  

The area was historically traversed by a tributary of Clifton Creek called Goose Gully. This area was 
recognized as maintaining diverse environmental resources and fresh water. Small relatively flat rises 
along the banks of Goose Gully are considered to be landform elements with a high potential to contain 
archaeological material. At the time of the Desktop assessment no Aboriginal cultural heritage places 
had been registered within the activity area. However, several sites have been recorded within 1km of 
the activity area. These sites comprise surface and subsurface artefact scatters and scarred trees 
(Barker 2012, v). The results of a desktop assessment determined that archaeological site types were 
most likely to be associated with previous campsites, comprising surface stone artefact scatters on the 
alluvial plains. These were likely to occur close to water bodies such as swamps, springs, lakes, creeks 
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or rivers. There was some potential for scarred trees to occur in pockets of remnant vegetation that 
may still exist within the study area. 

A field survey investigation located three Aboriginal cultural heritage places. Further an area 100m 
from Goose Gully was deemed to have high potential for subsurface archaeological sites due to its 
well-drained sandy rises situated on the margins of a floodplain (Barker 2012, vi). 

A complex assessment revealed a further six sites on relatively flat crests of several alluvial terraces 
overlooking Goose Gully. Two test pits, nine 20m backhoe transects, and a 60m shovel test pit transect 
were included in the complex assessment. The soil profile typical of the study area comprised three 
contexts and was described as (Barker 2012, p. 59): 

1. 0 – 130/200mm: Brown clayey loam 
2. 130/200 – 280/300mm: Light brown sandy clay loam 
3. 280/300 – 400/500mm: Light brown sandy clay. 

A total of 33 stone artefacts were identified across 5 sites of both surface and sub-surface nature. 
Stone artefacts comprising sites 8422-0633 to 0636 (Calvert Street 1-4) were located between 100-
350mm in depth, associated with context 2 listed above. It was determined highly probable that the 
artefacts located above 300mm are the disturbed remains of former camp sites within the study area. 

It was noted in the study that evidence of ploughing or tree removal was not visible in the soil profiles 
of the excavated test pits and backhoe transects and therefore no definite statements concerning the 
extent of ground disturbance can be made.  

The complex assessment demonstrated the potential for aboriginal cultural heritage places to be 
situated on flat alluvial terraces in proximity to resource areas such as Goose Gully. 

Proposed 31 Lot Subdivision, Hoyt Street and Robinson Street, Lindenow (Murphy and Thomson 2012, 
CHMP 11804) 
Murphy and Thomson (2012) completed a complex CHMP for the proposed residential subdivision at 
Hoyt Street and Robinson Street, Lindenow, situated 5km east of the current activity area and on land 
characterised by a floodplain associated with the Mitchell River. Specifically, the activity area lies on 
the second-youngest terrace on the Mitchell River which was deposited in the Late Pleistocene after a 
long period of substantial differential pre-Pliocene uplift of the Kosciusko Episode and a drop in sea 
level due to glaciation (Aldrick & Jenkin 1984; Joyce et al. 2003). 

The desktop assessment identified no previously registered Aboriginal places within the activity area. 
A site prediction model was formed for the activity area and identified scarred trees and artefact 
scatters as the most likely site type to occur subject to previous land use and ground disturbance.  

The field survey results recorded poor GSV (0-10%) across the activity area, owing to dense grass 
coverage. A single landform, an escarpment ridge was identified as being archaeologically sensitive. A 
subsequent complex assessment comprised of a single 1 x 1 m stratigraphic test pit and 24 0.5 x 0.5 m 
shovel test pits. The soil profile comprised silty clays with an increasing clay content from 
approximately 50cm depth. An Auger was used to investigate the soil profile at greater depths, 
revealing a dark orange-red clay with coffee rock from ~50-135cm depth (Murphy and Thompson 2012, 
p. 85).  

One new Aboriginal place (VAHR 8322-0216) identified during the complex assessment. This 
subsurface artefact scatter comprised of 13 stone artefacts and was identified on the downslope of 
the escarpment landform. The place comprised of silcrete (n=6) and quartz (n=7) flakes, broken flakes 
and angular fragments and was identified at shallow depths (0-22cm) in mid-brown weak silt with 
some sandy-silt mottling (Murphy and Thompson 2012, p. 85).  

Specific management conditions as part of the CHMP included the subsurface salvage of the Aboriginal 
place prior to ground disturbing works commencing.  
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Bridge Sewage Pumping Station (SPS), Rising Main Upgrade, Bairnsdale (Mathews 2014, CHMP 13116) 
Mathews (2014) prepared a complex CHMP for the proposed bridge sewerage pumping station 
upgrade in Bairnsdale. The proposed development extended through the following geological unites: 
alluvial terraces, swamp and lake deposits, and alluvium. 

The desktop assessment identified no registered Aboriginal places within the activity area. There were 
131 registered Aboriginal cultural heritage places within the geographic region, the majority of which 
were artefact scatters comprising low numbers of stone artefacts. Elevated landforms such as ridges 
and elevated land adjacent to water sources were identified as holding potential to contain Aboriginal 
cultural heritage material.  

The field survey determined that the study area was generally flat with poor ground surface visibility 
with native and introduced grass and weed species. There were occasional soil exposures, generally 
focusing around informal vehicular tracks and underneath trees and fences within the activity area. 

A thorough subsurface testing program was conducted across the entire activity area, with one 1x1m 
test pits, one 0.5x0.5m test pit and a series of 71 shovel test pits excavated to a maximum depth of 
1005 mm, where clay deposits were typically encountered. The soil process within 1x1A was as follows: 

• 0-400mm: Dark brown firm silty clay. 
• 400- 570mm: Mid brown clayey silt. Frequent small to medium gravel inclusions. Moderate 

large gravel inclusions.  
• 570-700mm: Compact orangish brown clay. Moderate small to medium gravel inclusions.  

The testing programme demonstrated that there is a moderate level of disturbance across much of 
the activity area with the upper 200mm of the soil deposits occasionally containing some introduced 
material such as road gravel. In total 83 stone artefacts were identified and were registered as VAHR 
8422-0654 and 8422-0656. These upper soil deposits have most likely had some level of disturbance 
due to vegetation clearance and activities associated with prior land use of the activity area. Artefacts 
were typically identified in subsurface contexts at shallow depths, within the upper context (less than 
400mm).  Aboriginal cultural material was identified in three areas of concentration, on small rises and 
elevated land (Mathews 2012, p. 2014).  

In terms of technological class, flakes (n=47) were the most common, followed by angular fragments 
(n=29), cores (n=4) and tools (n=3).  Artefacts were made of wide range of raw materials, including 
basalt, hornfels, quartz, quartzite, rhyolite and silcrete and located on small rises and the elevated 
land. Specific management conditions included the fencing of both VAHR 8422-0654 and 8422-0656 
during ground disturbing works.  

Drainage Works, Calvert Street, Bairnsdale (Murphy and Thomson 2015, CHMP 13401) 
This mandatory CHMP was triggered by planned drainage works at the location of the activity area 
being within 200m of a waterway (Regulation 23) and within 50m of a registered Aboriginal place map 
12(Regulation 22, Aboriginal Heritage Regulations 2007 (Vic). Within the relevant geographic region 
are found 43 registered Aboriginal places comprised of five place types: stone artefact scatter (n=27), 
scarred tree (n=4), object collection (n=10), stone feature- grinding groove (n=1) and a quarry (n=1). 
Ten of the artefact scatters have a subsurface component with Aboriginal stone artefacts found 
between the surface and a depth of 600mm. The activity area has seen significant ground disturbance 
including the removal of native vegetation, drainage line erosion and the construction of an existing 
drain, and therefore is considered to have low potential to contain archaeological materials. The 
standard assessment further demonstrated high levels of disturbance throughout the activity area and 
a complex assessment was deemed unnecessary. This was due to the absence of intact prior land 
surfaces, clearly modified topography, the absence of Aboriginal cultural heritage and the fact that the 
proposed activity will take place within the already significantly disturbed scoured drainage line. It was 
concluded that it would be highly unlikely that any Aboriginal cultural heritage is present within the 
activity area and would be impacted by the proposed activity. 
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Bairnsdale Zone Substation Project, Alexander Parade, Bairnsdale (Bell and Edwards 2016, CHMP 
14329) 
Bell and Edwards (2016) prepared a standard CHMP for the proposed Bairnsdale Zone Substation in 
East Bairnsdale. The desktop assessment identified three previously registered Aboriginal places within 
the activity area, VAHR 8422-0045, 8422-0439 and 8422-0669. The desktop assessment concluded that 
elevated low hill, terrace and plan landforms associated with Goose Gully and Mitchell River were likely 
to contain Aboriginal cultural heritage. The standard assessment identified large areas of ground 
disturbance associated with subsurface utilities, road construction and urban sprawl. VAHR 8422-0045 
was re-inspected and could not be reidentified due to registration location error. VAHR 8422-0439 and 
8422-0669 were re-inspected, and were identified in the location of new underground services and 
road upgrades. During the survey, two stone artefacts were identified within a newly landscaped 
garden (VAHR 8422-0670). Given the disturbed nature of the activity area and all previously recorded 
Aboriginal places within it, no further archaeological assessment was required. Specific management 
conditions required monitoring during ground disturbing works in specified areas. 

Shannon Waters Residential Estate (Mathews 2016, CHMP 13973) 
Mathews (2016) prepared a desktop CHMP for Shannon Waters Residential Estate. A previous CHMP 
(CHMP 10054) had previously been prepared and approved for the development. The desktop 
assessment identified that stone artefacts that have been located within the wider study area and 
were often found in shallow deposits (<300mm) that had been disturbed through the clearance of 
vegetation and agricultural land use. Field surveys undertaken in the broader study area had also 
highlighted that ground surface visibility is a factor in identifying surface artefacts. According to VAHR 
data, the largest registered Aboriginal cultural heritage place within the wider study area were located 
within close proximity to water sources, and mostly on the river terrace landform. Isolated artefacts 
and artefact scatters containing small numbers of artefacts tended to be located on the lowland plains 
landform.  

There were a variety of raw materials represented within the artefact scatters recorded in the 
geographic region, with silcrete, basalt, quartz, quartzite, chert, hornfeld, mudstone and rhyolite all 
represented. Tool types include cores, worked flakes, microliths, hammerstones, handstones, waste 
flakes and other chipped stone artefacts. The clearance and agricultural use of the activity area may 
have disturbed the integrity of any archaeological deposit within the top soil (generally the upper 200-
300mm), though durable lithic elements will remain within the general proximity to their original point 
of deposition, to a greater or lesser extent, depending on the type of ploughing practice and other 
post-depositional processes, such as soil creep. 

Installation of a New Water Main, Upland Street to the Lindenow South Pump Station, Baudinetts 
Road, Lindenow South, East Gippsland (Freslov 2018, CHMP 15069) 
A CHMP was prepared ahead of a proposed water main development in the township of Lindenow, 
situated 4.7km east of the current activity area. The CHMP assessed undulating land on an inland dune 
formation to the south of the Mitchell River Floodplain. Given the presence of similar landforms within 
the current activity area, the results of this CHMP may provide valuable insights into the nature of 
subsurface deposits and archaeological sensitivity.  

A site survey resulted in the identification of two unregistered Aboriginal artefacts, on upper slope and 
lower slope valley landforms associated with sandy sediments. The survey determined that although 
there is evidence of disturbance, this was largely superficial, and the landform was regarded as of high 
Aboriginal cultural heritage sensitivity (Freslov 2018, p. 32).  

A subsequent complex assessment comprised nine STPs and a 1x1m test pit. The soil profile exposed 
in the 1x1m test pit was of 90cm depth and comprised six layers (Freslov 2018, p. 40): 

1. dark humic sandy loam to 20cm,  
2. deposit of sandy clay with some concrete fragments from 20-30cm depth,  
3. compacted clayey sand from 30-40cm depth  
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4. sandy clay with gravel from 40cm to 70cm.  
5. hardpan from 70-80cm 
6. compacted clayey sands from 80-90cm 

An additional seven artefacts were identified within the 1x1 test pit between in layers 2 and 3. The 
artefacts, inclusive of the surface material, were of silcrete, quartz, mudstone, quartzite, and a fine-
grained volcanic material. The assemblage comprised a core, a retouched flake, and seven flakes 
(Freslov 2018, p. 51). 

The outcomes of the CHMP indicate that the inland dunes within the area represent a landform of 
archaeological sensitivity and despite development impacts, have a potential to contain Aboriginal 
cultural heritage in surface and subsurface contexts.       

5.5.2.1 Summary 

The review of previous archaeological studies provides valuable insights regarding the nature and 
general distribution of Aboriginal cultural heritage in the region. This includes the nature and 
distribution, and noticeable correlation with particular landforms. The following salient points are of 
significance to the current activity area: 

• The most prevalent Aboriginal cultural heritage places in the region are stone artefact 
scatters. These places may have a surface expression, however greater densities have been 
identified in subsurface deposits. This may be partially due to poor ground surface visibility. 

• A positive correlation of artefact scatter densities and proximity to water is evident, 
particularly in investigations such as Collins Property West Bairnsdale, (Mathews et al. 2011). 

• Landforms including inland dune ridges (listed geologically as dune deposits, (Qd2), and 
alluvial terraces associated with the Mitchell River or tributaries have a potential to contain 
Aboriginal cultural heritage deposits. 

• An example of the soil profile associated with the inland dune deposits is as follows: 
1. a dark-grey sandy topsoil to 170 mm, 
2. brown loose sand between 170-640 mm, and;  
3. a reddish-yellow sand to 1.5 m overlying coffee rock.  

• An example of the soil profile associated with flat alluvial terrace is as follows: 
1. 0 – 130/200mm: Brown clayey loam 
2. 130/200 – 280/300mm: Light brown sandy clay loam 
3. 280/300 – 400/500mm: Light brown sandy clay. 

• The greater proportion of sub-surface Aboriginal artefacts in the region have been identified 
at shallow depths between 0-500mm depth.  

• Landforms including undulating plains, at distance from incised feeder channels, have 
displayed a reduced level of archaeological sensitivity, however may contain Aboriginal 
archaeological sites such as artefact scatters of reduced densities. 

5.6 Land Use History  

The key European land uses within the activity area include widespread timber clearance and dryland 
agricultural practices, such as the grazing of sheep and cattle. The later establishment of tree 
plantations occurred from the mid-20th century.  

An aerial photography from the late 20th century shows wide-spread tree-clearance across the activity 
area, attributed to the timber industry that existed in east Gippsland from the early-mid 20th century, 
(as noted in LCC 1985: 30). The land appears largely utilised for stock grazing at this time, with little 
evidence of crops or plantations. A quarry-site, observed during the site survey, is visible as a large 
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exposure along the northern boundary of Perry Gully, and south of Fernbank-Glenaladale Road (Figure 
2). The extent of the quarried area is clearly visible in a subsequent 1972 aerial photograph (Figure 3). 
The photograph also shows the demarcation of plantations within the western portion of the activity 
area (Map 11).   

The property within the east of the activity area was owned by a Stephenson, who owned a 
passionfruit plantation, and contained a dwelling with stringy-bark used as part of the internal wall 
structure, as well as stockyards constructed in the 1930s). The location of the former structure is 
indicated by pine trees established a rectangular-shape, visible to the northeast of the Fingerboards 
intersection. Two wooden-weatherboard dwellings, observed during a surface survey, are also visible 
to the south of the Fingerboards, in both the 1945 and 1972 aerial photographs, with a tree-lined 
approach (Figure 4). 

An unidentified former school was also recoded as located within the east of activity area, at the 
junction of Careys Road and Dargo-Bairnsdale Road. Although no physical relicts were observed during 
an inspection of this location. Other land uses in the activity area include public roads and a 
communications tower along the Fernbank – Glenaladale Road frontage of 2465 Bairnsdale (Plate 1). 

 
Figure 2: 1945 aerial photograph of the activity area at Fingerboards 
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Figure 3: 1972 aerial image of quarried surfaces, Perry Gully, off Fernbank - Glenaladale Road, Fingerboards 
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Map 11:  1972 Glenaladale photo-map by Department of Crown Lands and Survey 
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Figure 4: 1972 aerial image of showing early European dwellings within pastoral land, Fingerboards. 

 

 
Plate 1: Communication Tower within pastoral land, Fernbank – Glenaladale Road, Fingerboards. 
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5.7 Preliminary Aboriginal Site Predictive Model 

5.7.1 Predictive model ratings 
The ratings applied in the construction of the preliminary predictive model for artefact scatters are 
presented in Appendix 10.3. Similar maps were created for the seven other site type models. 

Appendix 10.3 also presents the following datasets rated for their likelihood to contain Aboriginal 
cultural heritage places: 

• 1750 Ecological Vegetation Classes (EVCs) dataset,  
• geological units comprising 1:50,000 seamless geology dataset  
• geomorphology  
• slope  
• distance from non-coastal water dataset 

5.7.2 Predictive model weightings  

The input of the rated layers was combined to differentially reflect their relative importance.  Each of 
the layers for each site type was separately weighted.  The resulting weightings are presented in 
Appendix 10.3.  

5.7.3 Predictive model results   

The results of the preliminary Aboriginal site predictive modelling for each site type within the project 
boundary area are represented in Appendix 10.3 and the overall model combining all site types is 
presented in Map 12.  

Areas considered to have the highest likelihood of containing Aboriginal cultural heritage were located 
across the upper planar surfaces of the Munro Plain and across the high ridges and sandy swales with 
the steeper valleys and streams, particularly to the east of the activity area, considered to have the 
least likelihood of containing Aboriginal cultural heritage.  

The results for areas of highest likelihood of containing Aboriginal cultural heritage were most heavily 
influenced by the high ratings for proximity to: 

• Woodlands and lowland forests for scarred trees 
• Dune and terrace deposits for artefact scatters and earth features; volcanic, granite and 

sandstone formations for stone features; and Haunted Hills and colluvium for quarries 
• Alluvial plains and dunefields for artefact scatters and earth features; floodplains and prior 

streams for shell middens and stone features 
• Sloping ground of less than 5 degrees for artefact scatters, earth features, Ancestral Remains 

and stone features 
• Non-coastal water for shell middens and stone features 

It is important to note that the preliminary predictive model was developed for the purposes of better 
understanding patterns of occupation and use of the landscape by Aboriginal people across the project 
boundary area, based on a reconstruction of the 1750 landscape and using available environmental 
datasets.
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Map 12: Preliminary predictive model combining all site types. 
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6 
6. FIELD SURVEY  

6.1 Survey strategy  

6.1.1 Aims 

The aims of the site survey were as follows:  

• to inspect all areas with ground surface visibility for Aboriginal and historical cultural heritage 
places within the activity area; and 

• to undertake a general assessment of the overall Aboriginal and historical archaeological 
potential of the activity area 

• to inspect one previously registered Aboriginal cultural heritage place within the activity area: 
(VAHR 8322-0090). 

The site survey was conducted over thirteen days, on 22nd and 31st May 2017, the 5th- 6th March, and 
23rd, 24th, 27th August 2018. 

The site survey methodology was dictated by the need to systematically examine the activity area and 
assess its overall archaeological potential, in consultation with representatives of the Gunaikurnai Land 
and Waters Aboriginal Corporation (GLaWAC).  Participants in the field survey are listed in Table 17. 

It should be noted that some of the private properties situated within the activity area could not be 
accessed during the site survey.  These include (but are not limited to) the property immediately 
southeast of the Fernbank-Glenaladale Road/Bairnsdale-Dargo Road intersection, and the property 
east of the Careys Road/Bairnsdale-Dargo Road intersection. 

Note that VAHR 8422-0369 was not inspected at the time of the survey as the third iteration of the 
activity area did not intersect with this place location.  

6.1.2 Participants 

Table 17: Participants involved in the Surface Survey 

Participant Organization Position Date(s) 

Zachary Jones ALA Senior Project Manager 22-31 May 2017, 23-24 and 27 August 2018 

Justin Yost ALA Field Archaeologist 22-31 May 2017, 5-6 Mar 2018 

Mike Green ALA Senior Project Manager 25-26 May 2017 

David Mathews ALA Senior Project Manager 5-6 Mar 2018 

Karl Van der Hilst ALA Field Archaeologist 23-24 and 27 August 2018 

Alysha Merritt ALA Field Archaeologist 27 August 2018 

Steve Hood GLaWAC Representative 22-31 May 2017, 5-6 Mar and 23, 24 August 
2018 

Max Solomon GLaWAC Representative 25-26 May 2017, 23, 24, 27 August 2018 
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Douglas Harrison GLaWAC Representative 29-31 May 2017 

Paul Harrison GLaWAC Representative 5-6 Mar 2018 

6.1.3 Testing Strategy 

The site survey was conducted in accordance with proper archaeological practice as set out in 
Regulation 63 of the Aboriginal Heritage Regulations 2018 (Vic). This was primarily undertaken by 
pedestrian transects. The activity area along Friday Creek Road was initially assessed through vehicular 
reconnaissance, to identify locations suitable for pedestrian survey along the length of the road 
alignment. Following the vehicular reconnaissance, a targeted survey was undertaken at locations 
identified in this area, in which access and ground surface visibility were conducive to pedestrian 
survey.  

Pedestrian surveys were generally walked in meandering alignments based on the orientation of the 
landform, with each member of the field team spaced approximately 1-2m apart.  This spacing enabled 
each individual to identify and thoroughly examine any surface exposures encountered, in accordance 
with archaeological practice outlined in Burke and Smith (2004: 65-69), which stipulates the 
requirements of a CHMP standard assessment, the field survey involved the examination of all 
potential mature trees, caves, rock shelters and cave entrances within the activity area.   

Where access was available all potential mature trees, caves, rock shelters and cave entrances within 
the activity area were examined. No Aboriginal scarred trees were identified during the survey. 

As a component of the site survey and as a means of informing the conduct of a subsequent CHMP 
complex assessment subsurface testing program, each investigation area was assessed in terms of the 
overall archaeological sensitivity and the overall disturbance of the area.  The initial archaeological 
sensitivity rating was based on the outcomes of the desktop assessment and the preliminary site 
prediction model. 

6.1.4 Establishing Investigation Areas (IAs) using landforms 

The field survey methodology was dictated by the need to examine each identified landform and 
feature within the activity area.  The desktop assessment established three principal landforms within 
the activity area 

1. Upper Planar Surfaces 
2. High Ridges 
3. Streams. 

The site survey permitted a more detailed assessment of landforms present within the activity area, 
resulting in the establishment of the following five investigation areas based on landform type 
identification (Table 18). The investigation areas are described below and shown in section 6.1.4.1. 

Table 18: Principal landforms and established Investigation Areas 

Principal Landforms Investigation Areas (IAs) 

Upper Planar Surfaces IA-1: Upper Planar Surface 

High Ridges 
IA-2: High Ridges 

IA-3: Dune Swales 

Stream 
IA-4: Streams and Floodplains 

IA-5: Alluvial terraces and fans 
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6.1.4.1 Investigation Area descriptions. 

Upper Planar Surfaces (IA-1) 
A large percentage of the activity area is defined by the upper planar surfaces of the Munro Plain.  This 
landform is characterised by undulating surfaces with gentle rises and crests, intersected by subtle 
drainage lines. The varying inclination ranges from 00 - 5.50.  The northern limits of IA-1 has been deeply 
incised by several catchments and associated feeder channels, resulting in a series of bluffs, facing 
headward towards the catchments, and flanked by feeder channels. The bluffs have steep slopes that 
plunge into the catchment areas. 

The upper planar surface dates to either the early Pleistocene or the Pliocene (the Plio-Pleistocene 
boundary is dated at around 2.6 million years ago).  Soil deposits comprise shallow silty-sands 
overlaying gravels of the Haunted Hills Formation.  

High Ridges (IA-2) 
The activity area contains a series of linear high ridges of aeolian sands that overlay the upper planar 
surface. The ridges date to the Late Pleistocene (possibly the Last Glacial Maximum at around 26,000 
years ago) and form notable rises in the landscape, with gentle to moderate sloping boundaries. 

High ridges within the west of the activity area had undergone impacts associated with blue-gum 
plantations, while areas in the central and eastern portions were utilised for pastoral purposes. 

Dune Swales (IA-3)  
The dune swales are sandy troughs positioned between, or skirting, the high ridges. These landforms 
have a similar formation process to the adjacent sandy rises, dating to the Late Pleistocene (possibly 
the Last Glacial Maximum at around 26,000 years ago). 

Streams and Floodplains (IA-4) 
A radial drainage pattern of eight defined catchments is centred on the high point west of The 
Fingerboards.  The catchments include many feeder channels which result in numerous bluffs within 
the upper planar surfaces.  Of the eight catchments, all apart from the Perry River tributary in the south 
west drain north and east to the Mitchell River.  The main valleys are of marked asymmetry in cross-
profile, with much steeper northern (south-facing) slopes.  The catchments include Lucas Creek, 
Simpson Creek and Perry Gully. 

The catchments are down-cut through the Munro Plain and therefore are of a younger age than the 
plain itself.  This suggests the catchments formed during the mid-late Pleistocene).  The catchments 
remain active and continue to down-cut through the plain and transfer alluvial sediment deposits.  

The streams drain onto lower floodplains associated with the Mitchell River to the north east, and Skull 
Creek to the south east. The floodplains are characterised by broad, flat surfaces with some subtle 
undulations and drainage lines. 

Alluvial Terraces and Fans (IA-5) 
Alluvial terraces are a restricted but locally well-defined occurrence typically located along southern 
(north-facing) valley sides.  Terraces were observed along Lucas Creek and Simpson Gully, sometimes 
up to 5m above the modern channel trench.  Alluvial fans are narrow, elongate triangular-shaped 
bodies of sediment deposited from a tributary stream as it joins a higher order channel.  They tend to 
occur as gently sloping ground surfaces at the confluence of tributary and main channels at the base 
of steeply sloping northern (south-facing) valley sides.  Alluvial terraces and fans would have been 
created during the late Pleistocene leading up to the Last Glacial Maximum. 
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Map 13: Investigation Areas assessed during the site survey 
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6.1.5 Investigation Areas and Site prediction model categories 

The extent of each investigation areas was assessed with regard to surface area (ha) and the 
intersection with the established categories of the site prediction model (5 categories: most likely to 
least likely). The resultant calculated area for each investigation area is detailed in Table 19. 

Table 19: Investigation Areas with site prediction models and associated area (ha) (based on third iteration of 
the activity area) 

Investigation Area Site Prediction model category Sum of Area (hectares) Percentage of activity 
area 

IA 1 Most likely 811.42 43.25% 
Moderately likely 87.78 4.68% 
Neutral 65.61 3.50% 
Moderately unlikely 28.03 1.49% 
Most unlikely 5.83 0.31% 

IA 1 Total  998.68 53.23% 
IA 2 Most likely 112.22 5.98% 

Moderately likely 0.63 0.03% 
Neutral 7.90 0.42% 
Moderately unlikely 1.72 0.09% 
Most unlikely 1.96 0.10% 

IA 2 Total  124.43 6.63% 
IA 3 Most likely 177.37 9.45% 

Moderately likely 4.22 0.22% 
Neutral 6.36 0.34% 
Moderately unlikely 2.74 0.15% 
Most unlikely 2.99 0.16% 

IA 3 Total  193.68 10.32% 
IA 4 Most likely 262.74 14.00% 

Moderately likely 91.19 4.86% 
Neutral 84.66 4.51% 
Moderately unlikely 95.40 5.09% 
Most unlikely 14.66 0.78% 

IA 4 Total  548.66 29.24% 
IA 5 Most likely 8.08 0.43% 

Moderately likely 1.87 0.10% 
Neutral 0.35 0.02% 
Moderately unlikely 0.32 0.02% 
Most unlikely 0.06 0.00% 

IA 5 Total  10.68 0.57% 
Grand Total  1876.13 100.00% 

 

6.2 Results  

The following section presents the results of the site surveys conducted in each of the five investigation 
areas identified in Section 6.1.4 and Section 6.1.5 above.  
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The survey results were recorded on survey recording forms which include information relating to 
landform, environment, Aboriginal cultural heritage, cultural sensitivity and ground surface impacts. 
Each Investigation Area was documented and photographed, accordingly.  

The extent of the investigation areas are shown in Map 15, along with the location observed impacts 
to ground surfaces. The location of identified Aboriginal cultural heritage, and of auger probes 
excavated during the survey are also shown in Map 15.   
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Map 14: Disturbance map of the activity area 
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Map 15: Results of the site survey. *Public redacted version
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6.2.1 IA-1 – Upper planar surfaces 
The upper planar surfaces are characterised by undulating terrain of gentle rises and troughs with 
subtle drainage lines feeding into more defined channels, leading to catchments with moderate-steep 
slopes (defined as IA-5). Ground surfaces are largely obscured by grass and weed vegetation typical of 
pastoral land use within the region (Plate 3 - Plate 6). A series of rounded bluffs represented the 
transition from the upper planar surface to the deeply incised catchments (Plate 6, Plate 12). The 
planar surface also continued north of the activity area, where it transitioned to an alluvial terrace 
associated with the Mitchell River (Plate 8). 

Observed vegetation comprised remnant mature native vegetation including Ironbark, Gippsland Red 
gum, and Yellow box and Grey box eucalypt (Plate 9, Plate 10).  Occasional stands of Gippsland red 
gums were observed in low-lying areas. Reed beds were also present in low-lying areas of the planar 
surface, reflecting a process of seasonal inundation (Plate 11). Within the road reserve sections, the 
vegetation commonly comprised young-mature eucalypt vegetation. 

As described in the desktop assessment, the surfaces of the upper planar surface date to either the 
early Pleistocene or the Pliocene and comprise a shallow silty-sand topsoil overlaying the Haunted Hills 
Formation.  This soil profile was displayed at areas of local soil disturbance, and in areas of soil 
denudation on sloping terrain (Plate 12 - Plate 14).   

Evidence of disturbance and associated soil exposure is limited to stock trails, areas of stock trampling, 
and informal vehicle tracks. Occasional areas of greater disturbance are associated with dam 
construction, and erosional processes (Plate 15, Plate 16).  Limited disturbance is also associated with 
residential development and possible quarrying activities (Plate 18). More robust disturbance 
associated was observed at the intersection of Princess Highway and Glenaladale Road, associated 
with roadway construction processes (Plate 19).  

The soil profile of IA-1 was assessed through a programme of manual auger probes.  The profile 
comprises an upper layer of silt (<30cm) overlying rounded gravels characteristic of the Haunted Hills 
Formation (Table 20).   

A total of 53 Aboriginal stone artefacts were identified within IA-1 during the surface survey.  Details 
of the identified Aboriginal cultural heritage is presented in Section 6.3.1. No historical cultural 
heritage material was identified within IA-1.  

Table 20: Auger Probe 12, excavated within the Upper Planar Surface (Munro Plain), IA-1 

Soil profile: Auger probe 12 
Context 
1:  

1-130mm: Weak dark grey-brown sandy silt with humic deposits and grass roots.  

Context 
2:  

130-200mm: Weak mid-brown sandy silt with moderate-frequent small-medium rounded gravels (haunted hill 
Formation). Auger refusal at 200mm due to gravels. 

 
Plate 2: Auger probe 12, Upper Planar Surfaces landform (Munro Plain), IA-1, Stephenson Property-310517-ZJ 

Table 21: Investigation Area 1 (IA-1): Upper Planar Surfaces summary description 
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Investigation Area IA -1 
Survey Method Pedestrian  
Sampling Strategy Opportunistic 
No. of Participants 4 
Transect Width 8 metres 
Transect Spacing 2m 
Visibility  
Exposure(s) The majority of area is covered by ground cover. Exposures restricted to 

areas of grass die-back, stock-trails, informal vehicle tracks, and animal 
burrows. 

% ground cover on exposure(s) 1 
% surface visibility on exposure(s) 95 
% ground cover off exposure(s) 99 
% surface visibility off exposure(s) 1 
Average ground surface visibility (%) 1 
Total area within IA-1 999.56 hectares 
Effective survey coverage in IA-1 10 hectares 
Environment  
Environmental Settings Inland  
Landform, Land systems, Elevations Lowland 
Slope Level to Gently inclined (0 o - 5.5 o) 
Locality Landforms Undulating terrain of gentle slopes and crests 
Water Dissected by eight catchments including Lucas Creek, Simpson gully and 

Perry gully. 
Disturbance  Vegetation clearing, stock trampling, dam construction, wombat burrows, 

grading for formal unsealed roadways, plantations. 
Previous + Current Land use Private property- pastoral land 
Vegetation  
Vegetation Condition Modified Native Vegetation/exotic 
Vegetation Type Cleared of former forest/woodland with some remnant mature vegetation 
Major Vegetation Types grass/ ground cover  
Aboriginal Place Identified Yes 
Type Stone Artefact Scatter (LDAD) 

Scarred Tree (previously registered) 
Historical Place Identified No 
Type -- 
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Plate 3: Undulating terrain of IA-1- Upper planar surfaces. 260517-ZJ  

 

 
Plate 4 Drainage lines within IA-1- Upper planar surfaces. 260517-ZJ 
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Plate 5: Gently undulating surfaces of IA-1-Upper planar surfaces. 230517-ZJ. 

 

 
Plate 6: Bluffs along the interface of IA-1 and IA-4. 250517-ZJ 
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Plate 7: Steep bluffs along the interface of IA-1 and IA-4, with soil exposures due to denudation/ soil slip. 
250517-ZJ. 

 

 
Plate 8: Transition from the Upper planar surfaces (IA-1) to river terraces along the Mitchell river 
(background), situated north of the activity area. 240517-ZJ 
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Plate 9: Occasional mature eucalypt vegetation, IA-1. 230517-ZJ 

 

 
Plate 10: Occasional mature eucalypt vegetation, IA-1. 260517-ZJ 
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Plate 11: Low-lying surfaces with reed vegetation IA-1. 260517-ZJ 

 

 
Plate 12: Haunted Hills Formation visible on sloping terrain, IA-1. 250517-ZJ 
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Plate 13: Exposures of Haunted Hills formation along feeder channel, IA-1. 310517-ZJ 

 

 
Plate 14: Soil exposures on the Upper planar surfaces, IA-1. 230517-ZJ 
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Plate 15: Soil exposures resulting from headward gully erosion, Upper Planar Surfaces landform, IA-1. 
230517-ZJ 

 

 
Plate 16: Ground disturbance and soil exposure evident along feeder channel due to the construction of a 
dam, IA-1. 230517-ZJ 
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Plate 17: Farming structures within IA-1, Stephenson Property. 230517-ZJ 

 

 
Plate 18: Former quarry site, Upper Planar Surfaces landform, IA-1, McMahon Property. 250517-ZJ 
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Plate 19: Intersection of Princess Highway and Lindenow-Glenaladale Road, IA-1, 230818-ZJ 
 

6.2.2 IA-2 – High ridges 
The activity area includes a number of high ridge landforms of aeolian sand deposits that sit on the 
upper planar surfaces and form subtle rises with broad crests and moderate - gently sloping margins 
that transition to extensive aprons of sand deposits, forming swales between individual ridges. An 
example of a high ridge within the activity area is shown in Plate22. 

Vegetation cover and ground-surface conditions are largely dictated by the nature of land use. A 
property to the immediate northeast of the fingerboards intersection (Stephenson property), contains 
a dune ridge utilised for stock grazing. Vegetation across the portion of IA-2 situated on the Stephenson 
Property comprised grass and weed cover, as well as bracken across most of the crown of the ridge.  A 
stand of mature pine trees was observed on the western face of the high ridge, in association with 
substantial soil exposures. Within the accessible areas, surfaces display impacts associated with stock 
grazing, similar to that of the surrounding Upper Planar Surfaces landform.  Stock-trails and informal 
vehicle tracks are present within the landform, as well as increased stock trampling (Plate23 – Plate25). 

The ridges within the western portion of the activity area have been utilised for Blue gum and Pine 
plantations.  These areas contain heavily modified soil deposits with young to mature-age trees 
established in rows, and numerous informal or graded and gravelled access roads.  Several of the blue-
gum plantation areas were in a timber-harvesting stage and contained felled trees that have been 
mechanically pushed into substantial windrows with significant ground scraping evident a result of this 
process (Plate 28 and Plate 30). 

The soil profile was assessed through a program of manual auger probes and opportunistically at the 
location of wombat burrows that exposed the soil profile. The profile exposed in a wombat burrow 
entrance on the slopes of an elongated ridge 300m south of Lucas Creek shows 600mm of grey sand 
grading into pale yellow -orange sand containing abundant red-brown weakly cemented angular 
gravels (Table 22).  
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• An auger soil profile of a dune ridge within pastoral land is detailed in Table 22 and presented 
in Plate 20. 

• An auger probe excavated on a high ridge within the blue-gum plantation area is described in  
Table 23 and shown in Plate 21. 

A summary of the IA-2 survey results is presented in Table 24. A total of five artefacts Aboriginal surface 
stone artefacts were identified at three locations within IA-2.  These are described in Section 6.3.1. 

Two 19th-century dwellings of potential historical significance were identified within IA-2. These are 
detailed in section 6.3.3. 

Table 22: Auger Probe 15 excavated within High Ridges (Pastoral) landform, IA-2, Stephenson Property 
Auger probe 15 
Context 1  1-60mm: Weak dark grey-brown humic sandy-silt  
Context 2  60-180mm: Weak mid-grey fine-fine-course grained sand.  
Context 3 180-400mm: Mid brown (pale) weak sand, poorly sorted fine-medium grained with minimal 

silt.  
Context 4 400-550mm: Mid orange-brown weak sand. Poorly sorted, fine-medium grained with 

occasional quartz and occasional ionised gravels 
Context 5 550-600mm: Mid orange-brown weak sands with frequent small-large sub-angular 

ferruginous concretions. Auger refusal at 600mm 
 

 
Plate 20: Auger Probe 15, excavated within pastoral surfaces on a high ridge landform (IA-2), Stephenson 
Property-310517-ZJ 

 
 

Table 23: Auger Probe 9, excavated within High Ridges (Plantation) landform, IA-2, Kalbar Property 

Auger probe 9  
Context 1  0-60mm: Weak dark grey-brown humic sandy silts 
Context 2  60-180mm: Fine, weak, mid-grey sand with occasional charcoal flecks 
Context 3  180-330mm: Weak, light yellow-brown fine sand. Occasional small quarts grains 
Context 4  330-480mm: Firm mid-brown clay with orange mottling 
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Plate 21: Auger Probe 15, excavated on High Ridge (Pastoral) landform,IA-3, Kalbar 

Property-310517-ZJ 

Table 24: Investigation Area 2 (IA-2): High Ridges summary description 

Investigation Area IA -2 
Survey Method Pedestrian  
Sampling Strategy Opportunistic 
No. of Participants 4 
Transect Width 8 metres 
Transect Spacing 2m 
Visibility  
Exposure(s) The majority of area is covered by ground cover. Exposures 

restricted to areas of grass die-back, stock-trails, informal 
vehicle tracks, and animal burrows. 

% ground cover on exposure(s) 2 
% surface visibility on exposure(s) 95 
% ground cover off exposure(s) 98 
% surface visibility off exposure(s) 1 
Average ground surface visibility (%) 2 
Total area of IA-2 124.43 hectares 
Effective survey coverage in IA-2 2.4 hectares 
Environment  
Environmental Settings Inland  
Landform, Land systems, Elevations Lowland 
Slope Gently to moderately inclined (1.6o – 18o) 
Locality Landforms Gentle-moderate slopes and crests 
Water Water catchments within the vicinity of landforms 
Disturbance  Vegetation clearing, stock trampling, ripping for plantation use, 

wombat burrows, windrow formation, 
Previous + Current Land use Private property- plantations and pastoral land 
Vegetation  
Vegetation Condition Modified Native Vegetation/exotic 
Vegetation Type Cleared of former forest/woodland with some remnant mature 

vegetation. Exotic and native plantation species (blue gum, 
pine) 

Major Vegetation Types grass/ ground cover, bracken, pine, blue gum  
Aboriginal Place Identified Yes 
Type Stone Artefact Scatter (LDAD) 
Historical Place Identified Yes 
Type Built structures (19th century dwellings (see section 6.3.3) 
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Plate22: View towards high ridge within Stephenson property, high ridges landform, IA-2. 230517-ZJ 

 

 
Plate23: Surface exposures and pine trees on the high ridges landform, IA-2. 230517-ZJ 
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Plate24: Stock trails and ground cover on high ridges landform, IA-2. 230517-ZJ 

 

 
Plate25 Bracken vegetation on high ridges landform, IA-2. 230517-ZJ 
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Plate 26: Pine plantation and graded access trails, high ridges landform (IA-2). western extent of the activity 
area. 220517-ZJ 

 

 
Plate 27: Graded access trails with exposure of sandy deposits, high ridges landform within plantation area, 
IA-2. 220517-ZJ 
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Plate 28: Windrows within blue-gum plantation on the high ridges landform, IA-2. 240517-ZJ 
 

6.2.3 IA-3 – Dune swales 
The landform described as dune swales (IA-3) includes sandy deposits skirting the high ridges of IA-2. 
These form sandy troughs between high ridges within the western portion of the activity area. This 
landform is primarily within the western portion of the activity area, on land utilised for tree plantation, 
and also extends into pastoral land within the centre of the activity area.  

Similar to the dune ridges, the vegetation cover and surface impacts are directly associated with land 
usage;  

The plantation areas contain harvested and unharvested vegetation and windrows of timber, with 
evidence of deep ripping and mechanical lumber clearance. Surfaces are uneven due to frequent 
stump removal. Ground vegetation includes tussock  grasses and weeds (Plate 29). Surface exposures 
were largely restricted to informal vehicle trails and areas of mechanical ground disturbance (Plate 30 
to Plate 33). 

Within the pastoral areas, land clearance and subsequent stock trampling were evident, with surface 
exposures reduced to narrow stock trails. Vegetation comprised grass and weed ground cover.  

A summary of the IA-4 survey results is presented in Table 26 and illustrated in Plate 29 to Plate 33.  
An auger soil-profile characteristic of the Dune Swale landform is presented in Table 25.  The auger 
revealed shallow sandy deposits to 330mm depth overlaying mid-brown firm clays. 

One Aboriginal stone artefact was identified within IA-3 during the site survey. This is described in 
section 6.3.1. 

No historical cultural heritage materials were identified within IA-3 during the site survey. 

  



99  
  

Table 25: Auger Probe 1, excavated in the dune swale landform 

Auger Probe 1  
Context 1 1-110mm. Mid-grey brown friable sandy silt  
Context 2 110-250mm. Mid brown friable silty sand. Fine-coarse grained with rounded quartz grains. No inclusions 
Context 3 250-300mm. Mid grey-brown compact clay with orange mottling 

Table 26: Investigation Area 3 (IA-3): Dune Swale landform summary description 

Investigation Area IA -3 
Survey Method Pedestrian  
Sampling Strategy Opportunistic 
No. of Participants 4 
Transect Width 8 metres 
Transect Spacing 2m 
Visibility  
Exposure(s) The majority of area is covered by ground cover. Exposures 

restricted to areas of grass die-back, stock-trails, informal 
vehicle tracks, and animal burrows. 

% ground cover on exposure(s) 2 
% surface visibility on exposure(s) 95 
% ground cover off exposure(s) 98 
% surface visibility off exposure(s) 1 
Average ground surface visibility (%) 2 
Total area of IA-4 193.68 hectares 
Effective survey coverage in IA4 3.86 hectares 
Environment  
Environmental Settings Inland  
Landform, Land systems, Elevations Lowland 

Slope Gently to moderately inclined (1.6o – 18o) 
Locality Landforms Gentle-moderate slopes and crests 
Water Water catchments within the vicinity of landforms  
Disturbance  Vegetation clearing, stock trampling, ripping for plantation 

use, wombat burrows, windrow formation, 
Previous + Current Land use Private property- plantations and pastoral land 
Vegetation  
Vegetation Condition Modified Native Vegetation/exotic 
Vegetation Type Cleared of former forest/woodland with some remnant 

mature vegetation. Exotic and native plantation species (blue 
gum, pine) 

Major Vegetation Types grass/ ground cover, bracken, pine, blue gum  
Aboriginal Place Identified No 
Type Stone Artefact Scatter (LDAD) 
Historical Place Identified No 
Type -- 
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Plate 29: Ground vegetation within dune swale landform, IA-3. 240517-ZJ. 

 

 
Plate 30: Ground vegetation and windrows within dune swale landform, IA-3. 240517-ZJ. 
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Plate 31: Informal vehicle tracks dune swale landform, IA-3. 240517-ZJ. 

 

 
Plate 32: Level ground surfaces and informal vehicle trails across Dune Swale landform, IA-3, Kaldumb 
Property-240517-ZJ 
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Plate 33: Ground disturbance within blue-gum plantations, dune swale landform (IA-3). 240517-ZJ. 
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6.2.4 IA-4 –Streams and floodplains 
Investigation Area 4 captured the water catchments within the activity area that were well defined 
along the edge of the upper planar surface, and the adjacent low lying flood plain surfaces. These are 
described below: 

6.2.4.1 Streams 

A number of well-defined catchments were observed within activity area. The catchments are 
primarily along the north/ northeast boundary of the activity area, and drain towards the Mitchell 
River. An exception is a Perry River tributary located in the western extent of the activity area.  

The catchments across the northern portion of the activity area are defined by moderate to steep 
sloping surfaces that mark the transition from the bluffs of the upper planar surface (IA-1), and decline 
to the current drainage channel beds. Each of these catchments includes a number of radial feeder 
channels (Plate 34, Plate 35). Lucas Creek, within the eastern extent of the activity area, transitions as 
it comes off the upper planar surface, from a steeply-cut channel, to a broader, shallow catchment 
with numerous active and inactive drainage lines within a braded channel bed (Plate 36). 

Greater vegetation cover was observed within the catchment areas, with scrub cover observed along 
the catchment floors and steeply inclined faces. A range of young-to-mature native tree species were 
also present, with a mixed understory of native and exotic species. Woodland areas were also observed 
along Lucas Creek, often on steeply sloping surfaces on the northern face of the channel cutting. The 
channel bases contain a range of native and pest vegetation, primarily scrub and shrub species (Plate 
34 - Plate 37).  

Vegetation along the Perry River tributary, within the western extent of the activity area, was 
extremely thick due to the invasion of pest vegetation (primarily blackberry). Surface visibility was 
restricted to areas surrounding water holes along the watercourse, and owing to wild animal use (Plate 
38, Plate 39). 

Ground surface visibility is largely obscured by ground cover on the channel walls and channel floor.  
Soil exposures were largely restricted to areas of slope failure, wombat burrows and within the active 
channel floor itself.  Wombat burrowing was concentrated along the interface of the Haunted Hills 
gravels and the underlying sand deposits. Exposures primarily comprise haunted hill formation gravels, 
either exposed or moved down-slope through alluvial/ colluvial processes. Alluvial silts are also visible 
along the channel floors (Plate 40, Plate 41). As are exposures of mineral sand deposits, where down 
cutting has been sufficient to extend through the haunted hills formation (Plate 43, Plate 44).  

Substantial slope failure was observed at two locations, resulting in the exposure of the underlying soil 
profile. These locations were along Perry Gully and Lucas Creek. The soil profile displayed a thin topsoil 
of silt overlaying deep deposits of gravels from the Haunted Hills Formation (>5m in depth), and an 
underlying marine-based mineral sand deposits (Plate 43, Plate 44). 
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Plate 34: Example of steep slopes and thick scrub vegetation along catchment (rear of frame) IA-4-240517-ZJ. 

 

 
Plate 35: Example of steeply-inclined surfaces along Simpson Gully, IA-4-250517-ZJ. 
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Plate 36: Example of broad creek bed along Lucas Creek, IA-4. 250517-ZJ. 

 

 
Plate 37: Ground cover and scrub vegetation with Lucas Creek, IA-4,-240818-ZJ. 
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Plate 38: Ground cover and scrub vegetation along Perry River tributary, western extent of activity area, IA-
4. 230818-ZJ. 
 

 
Plate 39: Ground cover and scrub vegetation along Perry River tributary, western extent of activity area, IA-
4. 230818-ZJ. 
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Plate 40: Ground cover and scrub vegetation with defined stream channel, IA-4,-300517-ZJ. 

 

 
Plate 41: Alluvial deposits of silt and Haunted Hill Formation within channel beds, Simpson Gully, IA-4. 
250517-ZJ. 
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Plate 42: Soil exposures along Lucas Creek, IA-4. 250517-ZJ. 

 

 
Plate 43: Exposures of Haunted Hill Formation, Simpson Gully, IA-4 - 250517-ZJ 
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Plate 44: Exposures of Haunted Hill Formation and underlying mineral sands, Simpson Gully, IA-4. 250517-ZJ 

 

 
Plate 45: Alluvial deposits of sand along Lucas Creek. IA-4. 260517-ZJ. 
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6.2.4.2 Floodplains 

The catchment along the northern, eastern, and south-eastern extents of the activity area run through  
broad flood-plain surfaces associated with the Mitchell River (north) and Skull Creek (east).  

These surfaces are utilised for stock-grazing purposes and display a continuation of vegetation 
comparable to that of IA-1, comprising grass and weed ground cover, with occasional mature native 
trees (Plate 46) . Low lying surfaces, such as ephemeral drainage lines and soaks were marked by reed 
tussocks (Plate 47). 

Ground surface visibility is largely obscured, however areas of increased stock trampling, exposed 
deposits of silty-sands (Plate 48). Areas of ground disturbance, associated with dam construction 
indicated that these sandy silts were overlay silts and silty-clays (Plate 49). 

Two proposed road alignments extend northward from the main mine area of the activity area into 
the Mitchell River floodplain. The longer of these alignment follows the current Fernbank-Glenaladale 
Road and a northern section of Findley-Alexanders Road and traverses a number of watercourses, 
terraces, the Mitchell River flood plain.  

Vegetation cover along the roadway varied, however is largely reflective of the land-use in the 
surrounding properties (farming). Occasional mature and young native trees were observed, along 
with a general coverage of grasses and weeds (Plate 50).  

The investigation area displays a number of road cuttings and embankments as it extends from the 
upper planar surface to the lower river terraces and flood plains. The northern extent of the alignment 
approaches the southern boundary of the Victorian highlands, indicated by the sloping local terrain. 
The road carriage at this location is cut into the hill slope and reflects a process of benching within this 
section (Plate 51). 

Specifically, the terrain along the alignment in undulating as it crosses the upper planar surfaces, 
before descending onto stranded terraces at the southern boundary of the Mitchell River flood plain. 
The roadway then descends off the terraces and onto the Mitchel River floodplain, which is a broad 
surface at this location. At roadway crosses Moilun Creek, which is cut into the floodplain at the base 
of the southern terraces. As such the creeks southern back is characterised by a significant, steep slope, 
while the northern bank displays a number of smaller terrace surfaces rising from the creek channel 
onto the surrounding Mitchel River flood plain (Plate 52, Plate 53). Disturbance at the creek crossing 
has resulted from the construction of a large embankment for a raised road carriage and the 
installation of a cement and iron bridge support structure (Plate 54). 

The alignment north of Moilun Creek is relatively level again and crosses Iguana Creek, which is a 
relatively subtle watercourse within the floodplain, with no visible terracing. Creek bank-modification 
is evident at the creek crossing, with a raised road carriage and constructed bridge (Plate 55).  

The alignment extends along the southern and eastern boundary of the Mitchell River, across the flood 
plain surface. Occasional paleo-channels were observed in the surrounding landscape. The floodplain 
narrows at the northern extent of the alignment, as it traverses undulating, and then steeply sloping 
surfaces signifying the southern margin of the eastern uplands. The northern extent of the roadway 
alignment effectively leaves the floodplain and is cut into the side of a steeply sloping hill, shown in 
Plate 56.  

At the Moilun and Iguana creek crossings, the existing roadway and bridges are associated with 
substantial earthworks that have significantly impacted the natural surfaces with the activity area.  
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Plate 46: Broad floodplain within southern portion of the activity area. IA-4. 240818-ZJ 

 

 
Plate 47: Tussock vegetation within soak area of flood plain. IA-4. 240818-ZJ 
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Plate 48: Grass die-back due to stock trampling, flood plain, IA-4. 240818-ZJ 

 

 
Plate 49: Ground disturbance due to dam construction along Skull Creek, IA-4. 240818-ZJ 
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Plate 50 Example of vegetation within IA-4. 270818-ZJ 

 

 
Plate 51 Road cutting within IA-4 at boundary of upper planar surfaces. 270818-ZJ 
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Plate 52 Existing road alignment within IA-4 at Moilun Creek crossing, extending from terraces (background) 
onto the Mitchel River floodplain (foreground). 270818-ZJ. 

 

 
Plate 53 Land surfaces within IA-4 at Moilun Creek, facing north towards steeped terraces. 270818-ZJ. 
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Plate 54 Modified surfaces at Moilun Creek crossing, IA-4. 270818-ZJ. 

 

 
Plate 55 Land surfaces within IA-4 at Iguana Creek crossing, facing south. 270818-ZJ. 



116 
 

 
Plate 56 Road cutting within IA-4 at northern extent of alignment. 270818-ZJ 

 
6.2.4.3 Summary 

An auger soil-profile excavated on sloping surfaces within Perry Gully and is detailed in Table 27. A 
total of four Aboriginal stone artefacts were identified within IA-4 during the site survey, described in 
section 6.3.1. No historical cultural heritage materials were identified within IA-4. A summary of the 
IA-4 survey results is presented in Table 28. 

Table 27: Auger Probe 13 excavated in the Streams landform, IA-4 

Auger probe 13  
Context 1 0-20mm: Weak dark brown grey silt with pebbles 
Context 2 20-120mm: Increased gravel and pebble content. Auger refusal at 120mm due to large gravels 

 

  
Plate 57: Auger Probe 10, excavated adjacent along tributary of Long Marsh Gully, IA-4, 310517-ZJ 
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Table 28: Investigation Area 4 (IA-4): Streams and floodplains summary description 

Investigation Area IA -4 
Survey Method Pedestrian  
Sampling Strategy Opportunistic 
No. of Participants 4 
Transect Width 8 metres 
Transect Spacing 2m 
Visibility  
Exposure(s) The majority of area is covered by ground cover. Exposures 

restricted to creek bed, animal burrows, and areas of erosion/ 
land slip, areas of stock trampling. 

% ground cover on exposure(s) 1 
% surface visibility on exposure(s) 100 
% ground cover off exposure(s) 99 
% surface visibility off exposure(s) 1 
Average ground surface visibility (%) 1.1 
Total area of IA-5 1209.47 hectares 
Effective survey coverage in IA-5 12 hectares 
Environment  
Environmental Settings Inland  
Landform, Land systems, Elevations Lowland 
Slope Level at base, steeply inclined along margins (0o – 30o) 
Locality Landforms Incised catchments and associated feeder channels 
Water Eight catchments including Lucas Creek, Simpson gully and 

Perry gully. Numerous connected feeder channels 
Disturbance  Vegetation clearing, stock trampling, dam construction, 

wombat burrows, head-ward moving erosional gullies, land-
slip. 

Previous + Current Land use Private property used for pastoral land and plantations 
Vegetation  
Vegetation Condition Remnant native vegetation, modified native vegetation, exotic 

tree and weed species. 
Vegetation Type Eucalypt overstory with an understorey of scrub and grasses. 
Major Vegetation Types Blackberry, tea-tree, Gippsland red gum, Iron bark, Grey box 

eucalypt  
Aboriginal Place Identified Yes 
Type Stone Artefact Scatter (LDAD) 
Historical Place Identified No 
Type -- 



118 
 

6.2.5 IA-5 – Alluvial terraces and fans 
A number of discreet terraces and fans were identified within the activity area, in association with four 
water catchments. 

A large alluvial terrace was also identified within the south-east portion of the activity area, on the 
southern bank of Lucas Creek.  The terrace is characterised by a visible break in the moderately sloping 
terrain to a broad level surface of approximately 100m width at its widest point, and extending east-
west for approximately 250m (Plate 59 to Plate 62). The vegetation on the identified terrace comprised 
grasses and weed ground cover, continuous from the surrounding planar surface and reflective of 
active grazing usage.  Occasional remnant mature eucalypt trees were observed along the periphery 
of the terrace. 

Smaller terraces and alluvial fans were identified along the course of Lucas Creek and represented 
smaller areas of level, or near-level ground surfaces (Plate 62). 

An auger soil profile excavated near the two artefacts located on the Long Marsh Gully tributary and 
characteristic of the Stream landform is presented in Table 29 and illustrated in Plate 58.  The auger 
revealed deep sand and silt deposits extending to a depth of 0.9m. A summary of the IA-5 survey results 
is presented in Table 30. 

A total of 5 Aboriginal stone artefacts were identified on the alluvial terrace associated with Lucas 
Creek.  These artefacts are described in Section 6.3.1. 

No historical cultural heritage materials were identified within IA-5. 

Table 29: Auger Probe 6, excavated in the Alluvial Terrace and Fans landform, IA-5 

Auger probe 6  
Context 1 0-65mm: Weak dark grey humic silt with sand 
Context 2 65-120mm: Weak dark grey fine silty sand  
Context 3 120-300mm: Weak mid-brown fine sand with small quart inclusions  
Context 4 300-420mm: Weak dark grey-brown silt with minimal sand component 
Context 5 420-580mm: Weak pale brown fine sand  
Context 6 580-900mm: Friable orange-brown ferruginous sand with ionised rock content and rounded 

gravels 
 

 
Plate 58: Auger Probe 6 excavated adjacent to surface artefact location on Alluvial Terraces and Fans 

landform, IA-5, Davidson Property-300517-ZJ 
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Table 30: Investigation Area 5 (IA-5): Alluvial Terraces and Fans summary description 

Investigation Area IA -5 
Survey Method Pedestrian  
Sampling Strategy Opportunistic 
No. of Participants 4 
Transect Width 8 metres 
Transect Spacing 2m 
Visibility  
Exposure(s) The majority of area is covered by ground cover. Exposures 

restricted to animal burrows and exposures on periphery of 
landform 

% ground cover on exposure(s) 1 
% surface visibility on exposure(s) 100 
% ground cover off exposure(s) 99 
% surface visibility off exposure(s) 1 
Average ground surface visibility (%) 1.1 
Total area of IA-6 10.68 hectares 
Effective survey coverage in IA-6 0.1 hectares 
Environment  
Environmental Settings Inland  
Landform, Land systems, Elevations Lowland 
Slope Level to very gently inclined (0o – 1.5o) 
Locality Landforms Incised catchments and associated feeder channels 
Water Simpson gully and Lucas Creek 
Disturbance  Vegetation clearing, stock trampling, wombat burrows 
Previous + Current Land use Private property used for pastoral land. 
Vegetation  
Vegetation Condition Remnant native vegetation, grass and weed species. 
Vegetation Type Mature eucalypt, grass and ground-cover. 
Major Vegetation Types Gippsland red gum, grasses, weeds.  
Aboriginal Place Identified Yes 
Type Stone Artefact scatter (LDAD) 
Historical Place Identified No 
Type -- 
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Plate 59: Alluvial terrace alongside Lucas Creek, IA-5. 260517-ZJ 

 

 
Plate 60: Alluvial terrace alongside Lucas Creek, IA-5. 260517-ZJ 
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Plate 61 Alluvial terrace (rear of frame) alongside Lucas Creek (right of frame), IA-5. 260517-ZJ 

 

 
Plate 62 Terrace alongside Lucas Creek (left of frame), IA-5. 240818-ZJ 
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6.3 Cultural Heritage identified during the survey 

6.3.1 Aboriginal cultural heritage 
The previously recorded location of a scarred tree registered by Aboriginal Victoria in 1979 (VAHR 8322-0090) 
was inspected during the site survey.  The place was originally recorded as a single scar on a dead but still 
standing forest red gum.  Although no standing scarred trees were observed at the location during the survey, 
the remains of a burned tree stump were identified at the approximate coordinates recorded for the 
Aboriginal cultural heritage place.  It is likely that the tree was destroyed during a bushfire that impacted the 
activity area in 2014. 

A total of 68 stone artefacts were identified during site survey. The artefact locations were each identified 
within areas of soil exposure attributed primarily to ground disturbance. Each artefact was photographed and 
recorded in accordance with the standards for recording Victorian Aboriginal Heritage Places and Objects, as 
detailed by the Department of Premier and Cabinet with respect to Aboriginal heritage management.   

Surface artefacts were identified within the five investigation as follows: 

• IA-1 – Upper Planar Surfaces: 53 surface artefacts 
• IA-2 – High Ridge: 5 surface artefacts 
• IA-3 – Dune Swale: 1 surface artefact 
• IA-4 – Streams and floodplains: 4 surface artefacts 
• IA-5 – Alluvial Terraces and Fans: 5 surface artefacts 

The location of these surface artefacts are presented in Map 15 and discussed below with regard to each 
investigation area. 

6.3.1.1: Investigation Area: IA-1, Upper planar surfaces   

A total of 53 surface artefacts were identified within IA-1. These surface artefacts were identified on surface 
exposures, primarily associated with ground disturbance. The majority of artefacts (n=44) were identified on 
informal vehicle tracks (Plate 63) and areas of localised disturbance, such as dam embankments (Plate 64).  

Two surface artefacts were identified along long-marsh creek, within land used for blue gum plantations (Plate 
65) The artefacts included a silcrete and a quartz materials identified on the ground surface adjacent to an 
erosional gully.  Due to ground ripping within the immediate vicinity of this location, the artefacts were 
regarded as being in a disturbed context.  
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Plate 63: Surface artefacts, IA-1, Logicnet Property, 050318-DM 

 

 
Plate 64: Surface artefact location, IA-1, Johnston Property, 230818-ZJ 
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Plate 65: Surfaces along Long-marsh creek where two surface artefacts were identified, IA-1, Logicnet Property, 
240517-ZJ 

6.3.1.2: Investigation Area: IA-2, High Ridges   

Five surface artefacts were identified within IA-2, on graded trails within blue gum plantations. Three of these 
artefacts were identified north of Lampreys Lane on a gently inclined surface (Plate 66). The remaining two 
isolated artefacts were identified on graded trails immediately adjacent to Lampreys road, and in proximity to 
Fernbank-Glenaladale Road (Plate 67).  
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Plate 66: Disturbed ground surfaces at the location of 3 surface artefacts, IA-2, Kaldumb plantation property-220517-
ZJ. 

 
Plate 67: Disturbed ground surfaces at location of a surface artefact, IA-2, Kaldumb plantation property-240517-ZJ. 
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6.3.1.3: Investigation Area: IA-3- Dune swales   

One surface artefact was identified within IA-3, on a graded trail within a blue gum plantation area. The 
artefact was identified north of Lampreys Lane on a gently inclined surface, and in proximity to surface finds 
within IA-2 (Plate 66). 

6.3.1.4: Investigation Area: IA-4, Streams and Floodplains   

Four stone artefacts were identified on a sloping surface at the periphery at the boundary of an alluvial terrace 
and Lucas Creek (Plate 68). The artefacts were regarded in a secondary context, having derived from activities 
on the terrace itself, and subsequently been transported into the creek by natural processes. This was further 
supported by the identification of Aboriginal cultural heritage in surface and subsurface contexts on the 
terrace itself (see section 6.3.1.3 and 7.3.3). 

 
Plate 68: Lucas Creek (left of shot) and adjacent alluvial terrace, Davidson property-260517-ZJ. 

6.3.1.5: Investigation Area: IA-5, Alluvial terraces and fans   

Five stone artefacts were identified on an alluvial terrace bounding Lucas Creek (Plate 68). The artefacts were 
on the creek-ward periphery of the landform, on surface exposures attributed to stock trampling and rabbit 
activity. 
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Plate 69: Alluvial terrace along southern boundary of Lucas Creek, Davidson property-260517-ZJ. 
 

6.3.3 Historical cultural heritage 
Two 19th-century structures were identified during the survey, on land at 2495 Bairnsdale-Dargo Road, to the 
south of the Fingerboards intersection. The two wooden weatherboard dwellings have intact pitched roofs of 
corrugated iron and brick-built exterior chimneys. Remnant fabrics within the building include newspaper 
clippings dating to 1898, indicating an early 19th century construction (Plate 70, Plate 71).  

Following consultation with Heritage Victoria, it was determined that the structures did not meet the criteria 
for registration on the Victorian Heritage Inventory, and may be considered for registration at council level, 
under a Heritage Overlay.  
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Plate 70: Early 19th century dwelling, Johnston property-230818-ZJ. 

 

 
Plate 71: Early 19th century rear dwelling, Johnston property-230818-ZJ. 
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6.4 Survey and Aboriginal Site Predictive Model  

The site survey resulted in the identification of 68 surface artefacts within the five established investigation 
areas and site prediction-model categories as follows; 

Table 31: Surface artefacts presented in relevant investigation areas and site prediction-model categories 

Investigation Area Site Prediction Model categories Total artefacts  

IA 1 

Most likely 20 
Moderately likely 32 
Moderately unlikely 1 

IA 2 Most likely 5 
IA 3 Most likely 1 

IA 4 
Most likely 3 
Moderately likely 1 

IA 5 
Moderately likely 4 
Moderately unlikely 1 

Grand Total  68 
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7 
7. SUBSURFACE TESTING PROGRAM 

7.1 Subsurface testing strategy  

7.1.1 Aims 

The subsurface testing programme was designed to investigate areas that will be impacted by the mine 
footprint. The aims of a subsurface testing programme were to: 

• establish the stratigraphy and general subsurface nature of the area being investigated by controlled 
excavation; 

• to conduct a preliminary investigation of the presence or absence of subsurface archaeological 
deposits; 

• Establish a base-line understanding of the Aboriginal cultural heritage sensitivity of the targeted 
landforms within the activity area 

• collect data on the nature and significance of any deposits identified; 

• collect and review oral history relating to the activity area if applicable. 

7.1.2 Testing Strategy 

Based on the results of the survey, it was determined that a subsurface testing programme was appropriate 
to inform the understanding of Aboriginal cultural heritage sensitivity within the activity area.  

Testing was undertaken through the excavation of a combination of controlled 1x1 m test pits, mechanical 
test pits, and 0.5x0.5x Shovel Test Probes (STPs). 

The 1x1m excavations provided an understanding of the soil profile and were undertaken in a controlled 
manner to maximize the recording of relevant data.  

The mechanical excavation process also facilitated the excavation of a greater area and therefore allowed a 
more informed determination of the presence/ absence of Aboriginal cultural heritage, and a greater 
understanding of soil stratigraphy through an increased exposure of the subsurface profile. The mechanical 
excavations also enabled the excavation to greater depths than that of manual excavation (specifically within 
the high ridge areas). 

The STPs were utilized to provide coverage of testing for Aboriginal cultural heritage across the targeted areas, 
and to permit a more thorough interpretation of soil profiles. The HA concluded that this testing strategy was 
the most effective means of investigating the archaeological potential of the activity area.  

Sampling Strategy 

The sampling strategy was to target surfaces that were within the footprint of the proposed mine and to 
provide insight to the subsurface character of  each of the investigation areas identified during the survey. 

The sampling strategy was also guided by the Aboriginal Site Predictive Model; within each Investigation Area, 
subsurface testing was undertaken in areas rated as most likely to contain Aboriginal cultural heritage by the 
predictive model (Map 12).   

The subsurface testing programme included excavations within the following investigation areas:  
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o IA-1 Upper planar surfaces 
o IA-2 High ridges 
o IA-3 Dune swales 
o IA-4 Streams and Floodplains 
o IA-5 Alluvial terraces and fans 

The subsurface testing programme comprised five 1x1 m test pits, six 2x1 m mechanical test pits and a 
programme of 34 STPs  

The location of the 1x1 m test pits was based upon the need to define the subsurface stratigraphy of the 
activity area and to provide an initial opportunity to sample the landforms and topography of the activity area 
in a stratigraphically controlled manner (as per Burke and Smith 2004). The mechanical test pits were 
excavated within IA-1, at the location of proposed pump stations (representing the greatest depth of impact 
within the activity area). An additional 34 STPs were excavated to further investigate the stratigraphic profile 
across the activity area and to test for Aboriginal cultural heritage material. Subsurface testing locations are 
presented in Map 16. 

7.1.3 Excavation Methods 

7.1.3.1– Manual excavations 

Controlled hand excavation of the 1x1 m test pits involved the systematic excavation of sediments in 100 mm 
spits with a focus on the identification of artefacts in situ within their stratigraphic context.  Excavation was 
undertaken by manual means to a maximum depth of 1200 mm. All deposits were 100% hand-sieved using a 
5 mm mesh to determine the presence or absence of stone artefacts and to provide an indicator of the 
preservation of other types of culturally-deposited material (e.g. faunal remains, burnt clay).  The presence of 
road gravel inclusion, bioturbation (e.g. tree roots, sediment mixing) and other forms of site disturbance were 
also documented. The excavation of the 1x1 m test pits was used as the means for establishing a stratigraphic 
profile for the activity area.   

Shovel test pits consisted of pits 0.5x0.5 m in area, excavated stratigraphically by shovel in 100 mm spits to a 
maximum depth of 1200 mm.  Note that the level of stratigraphic control within these STPs decreases with 
depth, and the precise depth provenance of any artefacts that might be recovered from the excavations 
become less certain below ~600 mm, given the risk of vertical contamination by dislodgement of artefacts 
from higher levels. This was of particular relevance given the loose sandy nature of the soil profile across the 
activity area.  

All excavated STP materials were 100% hand-sieved using a 5 mm mesh to determine the presence or absence 
of stone artefacts and to provide an indicator of the preservation of other types of culturally-deposited 
material (e.g. faunal remains, burnt clay).  Consistent with the 1x1 m test excavations, the presence of road 
gravel inclusion, bioturbation (e.g. tree roots, sediment mixing) and other forms of site disturbance were also 
documented.  

7.1.3.2- Mechanical excavations 

Mechanical testing comprised 2x1 metre excavations. The excavations were undertaken with a two-tonne 
excavator, utilising a back-hoe shovel of 100 cm width. Sediments were removed in 100 mm spits, exercising 
as much vertical control as permitted by the equipment. All sediment was 100% mechanically-sieved through 
a 5mm mesh. Note that the mechanical test pits could not be excavated beyond ~1100 mm due to the 
potential collapse of the loose sand deposits within these excavations.  

The mechanical and manual excavations were further aided by the following recording protocols and 
equipment: 
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• All results from the subsurface testing programme were recorded on appropriate recording sheets 
utilized by ALA. Information included on these recording sheets includes site reference material, 
participants, soil descriptions (including Munsell and pH tests), the presence or absence of material 
associated with Aboriginal cultural heritage, photograph logs, and stratigraphic level measurements.   

• Munsell and pH tests were undertaken at each spit level (100 mm) within the 1x1 m test pits, 
mechanical test pits, and all artefact bearing STPs. 

• Photographs were taken of the 1x1 and 2x1 m test pits at each spit level (100 mm). 

• Photographs were taken of the base of each STP. 

• The height (level) of each corner of the 1x1 m and 2x1 m pits were measured and recorded with the 
use of an automatic level. Measurements were recorded in 100 mm spits, beginning at surface level 
to the base level. A temporary benchmark (TBM) was established using the highest surface level 
established for each test pit.  Note: heights (levels) were not recorded for STPs.  

• Manual excavation utilized a combination of square-mouth shovels (200 mm width) and trowels. 

7.1.3.3- Participants 

The subsurface testing was conducted over 5 days; 23rd -31st August 2018. The participants in the complex 
assessment are listed in Table 32. 

Table 32: Participants involved in the Subsurface testing programme 

Participant Organization Position Date(s) 

Zachary Jones ALA Senior Project Manager 27-31 August 2018 

Karl Van der Hilst ALA Field Archaeologist 27-31 August 2018 

Alysha Merritt ALA Field Archaeologist 27-31 August 2018 

Nell Sexton ALA Field Archaeologist 27-31 August 2018 

Steve Hood GLaWAC Representative 27-31 August 2018 

Max Solomon GLaWAC Representative 27-31 August 2018 

Douglas Harrison GLaWAC Representative 27-31 August 2018 

Tim Paton GLaWAC Representative 27-31 August 2018 
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7.2 Results 

A total of 45 test pits were excavated during the subsurface testing programme, comprising five 1x1 m test 
pits, six mechanical 2x1m test pits, and 34 STPs (Map 16). A total of 21 test pits contained Aboriginal cultural 
heritage. A summary of results is shown in Table 33 below.  

7.2.1 Co-ordinates of testing locations 
The geographic co-ordinates of all excavations carried out during the complex assessment are provided in 
Table 33. All geographic co-ordinates are in Victorian Government Standard GDA94 (Zone 55) format. 

Table 33: Excavation co-ordinates (GDA 94, MGA Zone 54) and results. 

Investigation Area Pit name Artefacts identified Northing Easting 
IA 1 1x1C Y 

1x1E Y 
2x1C Y 
2x1D 
2x1F Y 
STP 16 
STP 17 
STP 18 Y 
STP 19 Y 
STP 20 
STP 21 Y 
STP 22 
STP 23 
STP 24 
STP 25 Y 
STP 34 Y 

IA 2 1x1B Y 
2x1B Y 
STP 10 Y 
STP 11 Y 
STP 12 
STP 13 
STP 14 Y 
STP 15 
STP 4 
STP 5 
STP 6 
STP 7 
STP 8 
STP 9 

IA 3 1x1A 
2x1A 
STP 1 
STP 2 
STP 3 

IA 4 STP 30 Y 
IA 5 1x1D Y 

2x1E Y 
STP 26 
STP 27 Y 
STP 28 Y 
STP 29 
STP 31 
STP 32 Y 
STP 33 Y 

Total 45 21 

*Public redacted version
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7.2.2 Establishing stratigraphy 
In order to establish a stratigraphic profile for the activity area in compliance with r 65(4) of the Aboriginal 
Heritage Regulations 2018 (Vic), four controlled 1x1 m test pits were hand excavated. 

Although the 1x1 m test pits established a stratigraphic profile for each Investigation Area, the value of 
mechanical test pits and STPs excavated across the activity area was also considerable in providing further 
insights into the stratigraphic nature of the activity area generally. The STPs strongly contributed to a 
stratigraphic understanding of the activity area, and were undertaken in accordance with the principles 
presented by Burke and Smith for subsurface sampling, where “shovel test pits are the most effective means 
of ‘seeing’ beneath the ground surface”, and are useful in obtaining “broad stratigraphic or spatial 
information” about a site (Burke and Smith 2004, 125).  

7.2.2.1: Investigation Area: IA-1, Upper Planar surfaces.   

A number of excavations were undertaken on the upper planar surface, including a 1x1 test pit and two 2x1 
mechanical test pits. 1x1C and 2x1C were excavated on a bluff overlooking Perry Gully, and 2x1D was 
excavated back from the water catchment areas on level surfaces. The soil profiles observed are presented 
below.  

Manual Test Pit 1x1C, IA-1 

Test pit 1x1C was excavated within IA-1, (upper planar surface) on a bluff overlooking Perry Gully. The soil 
profile for 1x1C is described below and shown in Figure 5, Plate 73, and Plate 72. 

Context 1 – 0-100 mm: Dark grey-brown friable silty sand with grass roots and frequent small-medium 
gravels/ pebbles.  

Munsell 7.5YR 3/4. pH 6.0; overlying; 

Context 2 – 100-200 mm: Mottled brown weak sandy silt with continued frequent small-medium gravels/ 
pebbles.  

Munsell 7.5YR 5/3 with 7.5YR 3/2 mottling. pH 5.5; overlying;  

Context 3 – 200-260 mm: Mid orange-brown weak sandy silt. Moderate charcoal flecks, rootlets and 
continuous. increasing gravel and pebble content.  

Munsell 7.5YR 6/4. pH 5.5;  

 
Figure 5: Stratigraphic profile drawing of 1x1C 
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Plate 72: Base of 1x1C within IA-1_290818_ZJ 

 

 
Plate 73: southern section of 1x1C within IA-1_290818_ZJ 
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Mechanical Test Pit 2x1C, IA-1 

The mechanical test pit 2x1 C was excavated on the bluff landform within IA-1, however further back on the 
planar surface than 1x1 (Map 16 to Map 18). The soil profile for 2x1C is described below and shown in Figure 
6 and Plate 74. 

1. Context 1 – 0-50 mm: Dark grey weak humic silty sand with grass roots and frequent small-medium 
gravels/ pebbles. Munsell 10YR 4/1. pH 5.0; overlying; 

2. Context 2 – 50-150 mm: Dark grey weak silt with frequent small-medium gravels/ pebbles.  
Munsell 10YR 4/1. pH 6.0; overlying;  

3. Context 3 – 150-280 mm: Light grey weak silt. Frequent small-large pebbles and gravels. 
Munsell 10YR 5/1. pH 5.0; overlying;  

4. Context 4 – 280-415 mm: Mid orange-grey weak silt. Frequent small-large cobbles and pebbles.  
Munsell 10YR 8/4. pH 5.0.  

 
Figure 6: Stratigraphic profile drawing of 2x1C 
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Plate 74: Base of 2x1C within IA-1_290818_ZJ 

 

Mechanical Test Pit 2x1D, IA-1 

The mechanical test pit 2x1D was excavated on the upper planar surface at distance from Perry Gully. The soil 
profile for 2x1D is described below and shown in Figure 7 and Plate 75. 

1. Context 1 – 0-50 mm: Brown weak sandy humic silt. Fine grass roots present.  
Munsell 10YR 4/3. pH 6.5; overlying; 

2. Context 2 – 50-110 mm: Brown weak sandy silt. Frequent fine rootlets and occasional charcoal flecks 
present. Munsell 10YR 4/3. pH 6.5; overlying;  

3. Context 3 – 110-240 mm: Light brown firm sandy silt. Occasional small-medium charcoal flecks 
present. Munsell 7.5YR 6/3. pH 6.5; overlying;  

4. Context 4 – 240-305 mm: Dark yellow-brown compact clay. Munsell 10YR 6/4. pH 6.5.  
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Figure 7: Stratigraphic profile drawing of 2x1D 

 

 
Plate 75: Base of 2x1D within IA-1_290818_ZJ. 

7.2.2.2: Investigation Area: IA-2, High Ridges   

A 1x1 test pit and 2x1 mechanical test pit were excavated with IA-2 within pastoral land. The observed 
stratigraphy is described below.   

Test Pit 1x1B 

1. Context 1 – 0-100 mm: Light grey brown weak sandy silt. Frequent grass rootlets and charcoal flecks. 
Munsell 7.5YR 4/1. pH 6.0; overlying; 

2. Context 2 – 100-245 mm: Mid grey-brown weak sandy silt.  
Munsell 7YR 4/2. pH 5.5. 

3. Context 3 – 245-440 mm: Mid orange-brown weak fine to medium sand. Rootlets and charcoal flecks 
present. Munsell 10YR 4/4, pH: 5.5 

4. Context 4 – 440-800 mm: Light grey-orange weak sand with charcoal and rootlets present. 
Munsell 10Yr 6/4. pH: 5.5 

5. Context 5 – 800-850 mm: Mid orange weak sand with charcoal flecks, frequent ironized rock content. 
Munsell 10Yr 7/6. pH: 6.0. 
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Figure 8: Stratigraphic profile drawing of 1x1B. 
 

 
Plate 76: Base of 1x1B, IA-2_280818_ZJ 
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Plate 77: Northern section of 1x1B, IA-2_280818_ZJ 
 
Test Pit 2x1B 

The mechanical excavation proceeded to greater depths to determine the depth of the ironized rock layer 
identified at the base of 1x1 B. The excavation proceeded to 1900mm depth and exposed the following profile:    

1. Context 1 – 0-100 mm: Light grey brown weak humic sandy silt. Frequent grass rootlets and charcoal 
flecks. Munsell 7.5YR 5/1. pH 6.0; overlying; 

2. Context 2 – 100-400 mm: Mid grey weak silty sand. Grass roots and frequent charcoal flecks. 
Munsell 10YR 5/1. pH 5.5. 

3. Context 3 – 400-800 mm: Pale yellow-grey friable sand. Grass roots and organic staining present. 
Munsell 10YR 4/4, pH: 5.5 
Context 4 – 800-1940 mm: Light orange-grey sand. Frequent ironized stone ‘coffee rock’ and a rich 
orange clay at base. Munsell 10Yr 8/4. pH: 5.5 
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Figure 9: Stratigraphic profile drawing of 2x1B 

 

 
Plate 78: Southern section of 2x1B, IA-2_280818_ZJ. 
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Test Pit 1x1E 

Test pit 1x1E was also excavated on a high ridge (IA-2) in the eastern extent of the activity area overlooking 
Lucas Creek. The soil profile of 1x1E is described below and shown in Figure 10,  Plate 79, Plate 80. The results 
of the mechanical 2x1(F) excavation at this location were consistent with that of the 1x1 test pit.  

1. Context 1 – 0-120 mm: Dark grey loose fine-medium silty sand, 
Munsell 10YR 3/2. pH 5.5; overlying; 

2. Context 2 – 120-245 mm: Mid grey-black weal silty sand. Frequent charcoal flecks, grass and shrub 
roots present. Munsell 10YR 3/2. pH 5.0 

3. Context 3 – 245-400 mm: Mid grey-brown weak fine-coarse grained sand with moderate charcoal 
flecks. Munsell: 10YR 5/3. pH: 6.0; overlying; 

4. Context 4 – 400-695 mm: Mid orange weak sand. Frequent small ironised rock.  
Munsell: 7.5YR 6/6. pH: 6.5. 

5. Context 5 – 695-800 mm: Mid-orange weak sand. Frequent small-large ironised cemented sand 
inclusions. Munsell: 7.5YR 6/6. pH: 7.0. 

6. Context 6 – 800-950 mm: Dark orange weak sand.  
Munsell: 7.5YR 5/6. pH: 6.0. 
 

 
Figure 10: Stratigraphic profile drawing of 1x1E, IA-2 
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Plate 79: Base of 1x1E, IA-2_310818_ZJ. 

 

 
Plate 80: Northern section of 1x1E, IA-2_310818_ZJ. 
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7.2.2.3: Investigation Area: IA-3, Dune Swales   

A 1x1 test pit and 2x1 mechanical test pit were excavated with IA-3 within land utilised for blue gum 
plantations. The observed stratigraphy is described below. The results of the mechanical 2x1(A) excavation at 
this location were consistent with that of the 1x1 test pit. 

Test Pit 1x1A 

The soil profile for 1x1A is described below and shown in Figure 11, Plate 81, Plate 82. 

1. Context 1 – 0-20 mm: Weak mid grey-brown humic sandy silt (fine-medium) with grass roots.  
Munsell 7.5YR 4/1. pH 5.5-6.0; overlying; 

2. Context 2 – 20-100 mm: Weak light greyish-brown fine-medium sandy silt. Occasional fine charcoal 
flecks and ironised rock. Munsell 7.5YR 4/3. pH 5.5; transitioning to; 

3. Context 3 – 100-270 mm: Weak light grey fine sand. Moderate charcoal flecks. Munsell 10YR 7/1. pH 
5.5-6.0; overlying; 

4. Context 4 – 270- 500 mm: Firm grey-orange mottled clay. Occasional small ironised pebbles. Munsell 
5YR 4/6 with mottling: 5YR 5/1. pH 5.5 to 6.0.  
 

 
Figure 11: Stratigraphic profile drawing of 1x1A, within IA-3, Dune swales. 
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Plate 81: Base of 1x1A within IA-3. 270818-ZJ. 

 

 
Plate 82: Northern section of 1x1A within IA-3. 270818-ZJ. 
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7.2.2.4: Investigation Area: IA-4, Streams and Floodplains   

Subsurface testing within IA-4 was limited to a single STP, excavated along Lucas Creek and within proximity 
to an Alluvial Terrace landform.  

STP 30 

The observed stratigraphy is shown in Figure 12 and Plate 83. 

1. Context 1 – 0-50 mm: Mid grey weak fine-medium humic sandy silt. Grass roots and small worms 
present. Munsell 10YR 3/2. pH 6.0; overlying; 

2. Context 2 – 50-250 mm: Mid grey weak silt. Moderate charcoal flecks and roots present.  
Munsell 10YR 3/2. pH 6.0 

3. Context 3 – 250-590 mm: Dark grey-orange friable fine-medium silty sand with frequent gravels of the 
Haunted Hills Formation, causing pit to be terminated.  
Munsell: 7.5YR 6/2. pH: 6.5; overlying; 

 
Figure 12: Stratigraphic profile drawing of STP 30, within IA-4, Streams and Floodplains. 

 

 
Plate 83: STP 30 within IA-4. 300818-ZJ. 
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7.2.2.5: Investigation Area: IA-5, Alluvial terraces and fans   

A 1x1 test pit and 2x1 mechanical test pit were excavated with IA-5 on a large alluvial terrace alongside Lucas 
creek. The observed stratigraphy is described below. The results of the mechanical 2x1 excavation were 
consistent with the manual 1x1.  

Test Pit 1x1D 

Test pit 1x1D was located on the alluvial terrace adjacent to Lucas Creek (IA-5) is shown in Map 16 to Map 18.  

The soil profile for 1x1D is described below and shown in Figure 13, Plate 84, and Plate 85. 

4. Context 1 – 0-110 mm: Mid grey weak humic silty sand. Grass roots and small worms present.  
Munsell 10YR 3/2. pH 7.0; overlying; 

5. Context 2 – 110-245 mm: Mid grey-brown weak silty sand. Frequent rootlets and small charcoal flecks. 
Munsell 10Yr 3/2. pH 7.0 

6. Context 3 – 245-650 mm: Light grey-brown weak fine to medium sand. Small charcoal flecks present. 
Munsell: 7.5YR 6/2. pH: 6.5; overlying; 

7. Context 4 – 650-710 mm: Light grey weak fine to medium sand. Frequent pebbles, charcoal, infrequent 
roots and rich orange ironised stone.  
Munsell: 10YR 7/2. pH: 7.0. 

 
Figure 13: Stratigraphic profile drawing of 1x1D 
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Plate 84: Base of 1x1D_17/05/2018_ZJ 
 

 
Plate 85: Northern section of 1x1D_17/05/2018_ZJ 
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Test Pit 2x1E 

Test pit 2x1E was located on the alluvial terrace adjacent to Lucas Creek (IA-5). The soil profile for 2x1E is 
described below and shown in Figure 14, Plate 86. 

1. Context 1 – 0-50 mm: Dark greyish-brown weak humic silt. Frequent fine grass rootlets and moderate 
quartz pebbles. Occasional charcoal flecks. Munsell 10YR 3/2. pH 6.0; overlying; 

2. Context 2 – 50-150 mm: Dark grey-brown weak silt. Frequent charcoal flecks.  
Munsell 10Yr 3/2. pH 6.0 

3. Context 3 – 150-450 mm: Dark yellow-brown friable silty sand. Moderate small-medium quartz stone 
and pebble inclusions. Occasional small-medium charcoal flecks. Munsell: 10YR 3/4. pH: 6.5; overlying; 

4. Context 4 – 450-575 mm: Yellow-brown friable medium sand. Frequent small-large quartz stone and 
pebbles present. Munsell: 10YR 5/4. pH: 6.5. 

5. Context 5 – 575-710 mm: Pale brown firm medium sand. Moderate small-large quartz stones and 
pebbles present. Munsell 10Yr 6/4. pH 6.5. 
 

 
Figure 14: Stratigraphic profile drawing of 2x1E 

 

 
Plate 86: Northern section of 2x1E, IA-5- Alluvial terraces and fans. 30/08/2018_ZJ 
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Map 16: Results of the complex assessment. 
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Map 17: Results of the complex assessment Detail Map 1 and 2. *Public redacted version
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Map 18: Results of the complex assessment Detail Map 3 *Public redacted version
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7.2.3 Summary of the nature and character of soil deposits 
A total of five 1x1 m test pits, six mechanical 2x1m test pits, and 34 STPs were excavated to provide an 
assessment of the subsurface cultural heritage values and stratigraphy of the activity area. The location of 
each excavations is shown in Map 16 to Map 18. The results for each Investigation Area are summarized below. 

7.2.3.1: Investigation Area: IA-1, Upper planar surfaces  

A one 1x1m test pit, two 2x1m mechanical test pits, and ten STPs were excavated within IA-1. The testing was 
undertaken at two locations, a bluff landform overlooking Perry Gully, and area of undulating plain away from 
the catchments. The soil profile displayed clear variability, attributed to the location, surface gradient, and 
associated soil accumulation and denudation processes.  

1. Excavations on the bluff landform included a 1x1m, 2x1m and 5 STPs. The soil profile is reflected in
Figure 5, and comprised a thin veneer of topsoil and silt overlying the rocky deposits of the Haunted
Hills Formation, as seen in 1x1C (Figure 5).

2. In contrast, excavations on the gently undulating plain surface, comprised a 2x1m test pit and 5 STPs
and revealed deeper deposits of sandy silts overlying a clay base at 3000mm depth, with no exposure
of Haunted Hills Formation materials (Figure 7).

Aboriginal cultural heritage was identified during excavations within IA-1. These are summarized in section 7.3 
and detailed in section 7.4.  

The results indicate that the upper planar surfaces are largely characterized by silty-sand and clay mantle 
overlaying gravels of the Haunted Hills Formation. The bluff landforms along the edges of the gullies and 
catchments have been impacted by natural water drainage processes, resulting in the denudation of upper 
sediments, and the exposure the underlying Haunted Hills gravels, as shown in the truncated soil profile of 
1x1C. 

7.2.3.2: Investigation Area: IA-2, High ridges  

The soil profile of IA-2 was investigated at three locations across the activity area. 
This included the following locations; 

1. Land utilised for a tree plantation (6 STPs)

2. Pastoral land overlooking Perry and Simpson gully (1x1m, 2x1m test pits, 6 STPs)

3. Pastoral land overlooking Lucas Creek (1x1m, 2x1m test pits, 1 STPs).

The stratigraphy was comparable across the testing locations, with a texture-contrast profile comprising dark 
grey, weak sandy-silts overlaying light grey sands at 150-200mm depth. This overlay orange-brown sand 
deposit identified at approximately 250mm depth and continuing to base. Increasing ironized rock was 
consistent across each excavation, identified from 800m depth, and associated with a paler sand layer. The 
rock material continued to at least 1900mm, as shown in 2x1B (Figure 9).    

Aboriginal cultural heritage was identified during excavations within IA-2. These are summarized in section 7.3 
and detailed in section 7.4.  
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7.2.3.3: Investigation Area: IA-3, Dune Swales   

A total of one 1x1m test pit, one 2x1m mechanical test pit, and 3 STPs were excavated within IA-3. 

The soil profile was shallow, with clay identified at 500mm depth (Figure 11). This was overlaid by weak 
light-colored silts and sand deposits associated with the aeolian sand deposits forming the high ridges and 
swales across the activity area. Grass roots and charcoal flecks were observed. The impacts to the 
plantations (i.e. deep-ripping) were not apparent within the exposed soil sections, however were visible 
across surfaces within the general area. 

No Aboriginal cultural heritage was identified during excavations within IA-3. 

7.2.3.4: Investigation Area: IA-4, Streams and Floodplains   

A total of one STP was excavated within IA-4 to provide an understanding of the subsurface soil deposits. 

The soil profile was shallow, with dense gravel deposits identified at 590mm depth within a deposit of 
orange silty sands (Figure 15). This was overlaid by weak mid-grey sandy-silts.  

Aboriginal cultural heritage was identified during excavations within IA-2. These are summarized in 
section 7.3 and detailed in section7.4.  

7.2.3.5: Investigation Area: IA-5, Alluvial terraces and fans  

A 1x1 test pit, 2x1 mechanical test pit, and 8 STPs were excavated with on a large alluvial terrace alongside 
Lucas creek within land utilised for sheep grazing. 

The stratigraphy across the excavations displayed some variability in respect to depth and composition. 
1x1 D and 2x1E, within the western extent of the terrace presented a profile of: 

Mid grey weak humic silty sand overlying grey-brown weak silty sand at approximately 100mm depth, 
with lower layers of light grey-brown weak sand to 650mm before a lower unit of light grey weak fine to 
medium sand with orange ionized stone was identified at 650-700mm (Figure 13).  

The STP-32 was excavated towards the centre of the terrace and contained a soil profile of 850mm depth 
with greater depth associated with upper deposits of mid-dark silty-sands/ sandy-silts and the occasional 
inclusion of gravels associated with the Haunted Hills Formation. A lower unit (from 300-850mm) 
comprised a mid-grey-orange sands (Figure 15, Plate 87). The profile of STP-30 is comparable to Auger 
probe 6, located at the eastern extent of the terrace landform and revealing a profile of 900mm depth 
with upper dark-mid grey sands overlaying friable orange-brown ferruginous sand with ionized rock and 
rounded gravels (see Table 29).  

The soil profile of the alluvial terrace demonstrates a significant variability in soil accumulation processes 
within even discreet locations. This may be partially attributed to the composition of upslope deposits 
that move onto the terrace, with high ridges overlooking the terrace. Sediment deposition may also be 
attributed to alluvial processes along the Lucas Creek watercourse. The terrace is positioned along the 
creek channel near a bend from an eastward flowing direction to north. This change in orientation also 
corresponds with a change from a clearly incised narrow creek channel with steep northern margins, to a 
broader, braided creek bed with lower margins. The low-lying position of the terrace, and the watercourse 
orientation may result in substantial sediment deposition on the terrace, particularly the eastern extent, 
during periods of inundation.  

Aboriginal cultural heritage was identified during excavations within IA-5. These are summarized in 
section 7.3 and detailed in 7.4.  
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Figure 15: Stratigraphic profile drawing of STP-30 

Plate 87: STP-30, IA-5- Alluvial terraces and fans. 30/08/2018_ZJ. 

7.3 Archaeological Deposits 

Aboriginal cultural heritage identified during the subsurface testing program included a total of 281 stone 
artefacts within 21 test pits and in four of the five investigation areas (Table 34). The cultural deposits are 
discussed below based on their location and context.   
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Table 34: Summary details of Aboriginal cultural material identified during the complex assessment 

Investigation Area Subsurface artefact count 
IA-1 32 
IA-2 186 
IA-3 0 
IA-4 2 
IA-5 61 
Total 281 
 

7.3.1: Investigation Area: IA-1, Upper planar surfaces   
Aboriginal cultural materials were identified in 6 excavations within IA-1. This included a total of 32 stone 
artefacts. The greater majority of these artefacts were identified on a bluff landform (n=29) in test pits 
1x1C, 2x1C, and STPs 18, 19, and located between 0-300mm depth in silt deposits with frequent gravels.   

Table 35: Summary details of Aboriginal cultural material identified in IA-1 during the complex assessment 

Test Pit Name Test Pit Type Count of artefacts 
1x1C 1x1m 7 
2x1C 2x1m 10 
STP-18 STP 1 
STP-19 STP 11 
STP-21 STP 2 
STP-25 STP 1 
Total  32 
 

7.3.2: Investigation Area: IA-2, High ridges   
Aboriginal cultural materials were identified in 7 excavations within IA-2. This included a total of 186 stone 
artefacts were identified in eight test pits distributed across two ridge landforms, within the central and 
eastern portion of the activity area and overlooking Perry Gully and Lucas Creek respectively.   

Manual test pit 1x1E presented the greatest artefact density (n=51), while STP-11 contained a high count 
of artefacts (n=42), significantly greater than 1x1B (n=19) and 2x1B (n=28). Given the 0.5x0.5 m size of 
STP-11, this would suggest an artefact density of 168 per m2 at this location. 

Artefacts within STP 11 were identified between 0 and 800mm depth, with increased concentrations from 
300mm to 800mm depth, within mid- orange-brown and light grey-orange sands. Artefacts within the 
reaming test pits were similarly identified at depths of 0-900mm with increased densities between 400-
700mm in mid grey and grey-orange weak sands. 

Table 36: Summary details of Aboriginal cultural material identified in HR1, IA-1, during the complex assessment 

Test Pit Name Test Pit Type Count of artefacts 
1x1B 1x1m 19 
2x1B 2x1m 28 
STP-10 STP 7 
STP-11 STP 42 
STP-14 STP 3 
1x1E 1x1m 51 
2x1F 2x1m 33 
STP-34 STP 3 
Grand Total  186 
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7.3.3: Investigation Area: IA-4, Streams and Floodplains  
Th single STP excavated within IA-4 contained two stone artefacts identified within the upper 100mm of 
sediment and within a weak mid-grey sandy silt with humic material.  

7.3.4: Investigation Area: IA-5, Alluvial terraces and fans  
Aboriginal cultural materials were identified in 7 excavations within an alluvial terrace on the southern 
boundary of Lucas Creek. A total of 63 stone artefacts were identified, with the greatest concentration 
(n=34) observed within 2x1E, a 2x1 m mechanical excavation (see Figure 14, Plate 86). The remaining 29 
artefacts were identified in relatively low densities across the remaining six excavations (Table 37).    

The artefacts were identified at depths of 0-900mm, with higher densities observed in the upper 400mm 
and associated with weak silts and silty sand deposits.  

Table 37: Summary details of Aboriginal cultural material identified in IA-1 during the complex assessment 

Test Pit Name Test Pit Type Count of artefacts 
1x1D 1x1m 9 
2x1E 2x1m 34 
STP-27 STP 8 
STP-28 STP 1 
STP-32 STP 2 
STP-33 STP 7 
Grand Total 61 

7.4 Artefact Discussion 

7.4.1: Preliminary analysis by artefact location (investigation area and surface/subsurface 
context) 
The overall assemblage recorded for this project includes 68 surface and 281 subsurface artefacts, 
distributed unevenly across the five investigation areas (Table 38). The majority of artefacts have been 
identified in IA 2, although most of the surface artefacts were observed in IA 1. Only one artefact was 
identified in IA 3.  

Table 38: Count and average maximum dimension (MD) of surface and subsurface artefacts by (IA) 

Investigation area Surface Subsurface Total Ave MD (mm) 
IA 1 54 32 86 25.0 
IA 2 4 186 190 18.1 
IA 3 1 1 51.0 
IA 4 4 2 6 24.4 
IA 5 5 61 66 21.5 
Total 68 281 349 
Ave MD (mm) 28.1 18.9 20.7 

Quartz and silcrete are the most common raw materials, with IA 5 displaying the most diversity (Table 
39). There is a distinct difference between the make-up of the surface assemblage and the subsurface 
assemblage – whereas the subsurface assemblage is mostly quartz, silcrete predominates on the surface 
(Figure 16). The under-representation of quartz on the surface may be partly due to artefact size effects 
(smaller artefacts are less likely to be readily visible) but does appear to fit an overall trend. Based on the 
compilation of all subsurface data, it appears that the relative frequency of silcrete has increased over 
time: silcrete is absent below 700 mm depth, at low frequency (about 20%) between 700 mm and 
300 mm, then increases to 40 and 50% in the shallowest deposits (Figure 17).  
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Table 39: Count of artefacts of each raw material by investigation area 

Investigation 
area Quartz Silcrete Quartzite Hornfels Sandstone Volcanic Basalt Total 
IA 1 28 55 3 86 
IA 2 153 37 190 
IA 3 1 1 
IA 4 4 1 1 6 
IA 5 29 26 3 3 2 2 1 66 
Total 214 119 6 5 2 2 1 349 
Ave MD (mm) 18.2 23.7 25.9 36.5 31.1 33.7 34.0 20.7 

Figure 16: Relative frequency of raw materials by surface/subsurface context 

Figure 17: Relative frequency of raw materials by depth (mm) 

Cortex is preserved on 34% of artefacts. Pebble or nodular cortex occurs on all raw materials except 
volcanics/basalt. All of the cortex that has been noted on quartzite, sandstone and quartzite is pebble 
cortex, and all but three of the 71 cortical quartz artefacts has pebble cortex (i.e. 96% is pebble cortex), 
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whereas only 50% of the silcrete cortex is pebble. While a large proportion of the raw materials appear 
to have been obtained from alluvial sources, it is possible that some of the silcrete was being obtained 
from outcropping silcrete.  

Possible traces of heating occur on approximately 15-20% of the silcrete, quartzite and hornfels 
assemblages, and on one of the two volcanic artefacts. These heating traces predominantly occur in IA 2 
and IA 5, being present on approximately 30% of artefacts if only those materials are considered.  

The basic technological composition of the assemblage (Table 40) is influenced by raw material: IA 2 and 
IA 5, which have a higher proportion of quartz, also have a relatively high frequency of angular fragments 
compared to flakes. This is consistent with the known flaking qualities of these raw materials. Cores and 
tools occur in both silcrete and quartz, but both technological classes are rare in the overall assemblage. 
The highest relative frequency of both occurs in the surface silcrete assemblage (Figure 18), and thus 
occur predominantly in IA 1.  

Table 40: Count of artefact technological classes by investigation area 

Investigation area Angular fragment Core Flake Tool Total 
IA 1  28 5 50 3 86 
IA 2 94 2 93 1 190 
IA 3   1  1 
IA 4 2  4  6 
IA 5 31  34 1 66 
Total 155 7 182 5 349 

 
 

 
Figure 18: Relative frequency of artefact technological class by surface/subsurface context for quartz and silcrete 
only 

Evidence for bipolar flaking was identified on 20 (21%) of the 96 quartz flakes and cores, within IA 1, IA 2 
and IA 5, but not noted on any other raw materials. The presence of bipolar features was not recorded 
for surface artefacts. 

Just 12 bladelets were identified within the flake component of the assemblage, all of which are silcrete 
(14% of silcrete flakes). These occur in IAs 1, 2 and 5, and within both the surface and subsurface 
assemblages. 

The assemblage includes five multidirectional silcrete cores ranging from 29 mm to 49 mm in maximum 
dimension, all identified within IA 1 and all with four or more identifiable, complete scars; and two 
unidirectional quartz cores (18 mm and 25 mm), both from IA 2 and with one and three scars, respectively.  
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The tools are a utilised round-edge scraper of quartz from IA 2, a utilised backed silcrete flake from IA 5, 
and a backed bladelet along with two informally-retouched flakes from IA 1. Evidence for use was also 
identified on 20 non-retouched artefacts, of silcrete, quartz and hornfels, giving a total frequency of 
retouch and/or use-wear of 16% on silcrete, 2% on quartz and 40% on hornfels. The incidence of 
retouch/use-wear on silcrete artefacts is highest within IA 5, at 27%, compared to approximately 16% for 
both IA 1 and IA 2. 

7.4.2 Preliminary analysis by registration type (low density vs high density) 
A total of 349 artefacts have been analysed during this project (Table 41). Eight artefacts have been 
registered as a low-density artefact distribution (LDAD): Fingerboards LDAD 1 (8322-0226). Of the 
remaining unregistered artefacts, 218 currently occur at densities that would facilitate the registration of 
an Artefact Scatter. A further 123 occur at lower densities. Further work may increase the number of 
artefacts within a given area, resulting in a shift of some of the artefacts from LDAD to Artefact Scatter 
densities, but for the purposes of this report, classification based on the current artefact counts are used 
to divide the assemblage. 

Table 41: Count and average maximum dimension (MD) of surface and subsurface artefacts by place/place type 

Place name Surface Subsurface Total Ave MD (mm) 
Fingerboards LDAD 1 (8322-0226) 8 8 32.2 
Fingerboards LDAD 2 (8322-****a) 60 63 123 25.1 
Fingerboards Artefact Scatter Components 
(8322-****b) 218 218 17.7 
Total 68 281 349 20.7 

Because the material at higher density (Fingerboards Artefact Scatter Components) is entirely subsurface, 
the different place types show a significant difference in the relative frequency of quartz and silcrete 
(Figure 19). This is also reflected in the distribution of technological classes (i.e. more fragments with more 
quartz; Figure 20). Interestingly, the unregistered lower density material (Fingerboards LDAD 2) has a 
much greater diversity of raw materials. 

Figure 19: Relative frequency of raw materials by place/place type 
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Figure 20: Relative frequency of artefact technological classes by place/place type 

Cortex occurs on 32% of the Fingerboards LDAD 2 artefacts and 34% of the Artefact Scatter Components. 
However, non-pebble cortex is much more common in LDAD 2, at 44% compared to 5%. Looking at silcrete 
artefacts alone enhances this pattern – 18 of 24 cortical silcrete artefacts (75%) are non-pebble in LDAD 
2, compared to one of 14 artefacts (7%) in the Artefact Scatter Components. 

Possible traces of heating are concentrated within the higher density assemblages. Looking only at the 
raw materials on which such traces are noted, 37% of artefacts in the Artefact Scatter retain some possible 
traces, compared to 8% of LDAD 2. However, it is possible that traces of heating were not recorded or 
recognised during the surface recording of artefacts, hence skewing the frequency of heating towards the 
assemblage with the higher proportion of subsurface artefacts.  

This inconsistency between surface and subsurface recording may also affect the relative frequency of 
bipolar features. Nevertheless, 12% of the quartz cores and flakes from LDAD 2 have been identified as 
bipolar, as have 23% of those from the Artefact Scatter Components. Silcrete bladelets make up 14% of 
LDAD 2 and 19% of the Artefact Scatter Components. 

The distribution of cores by place mirrors that by IA – the five silcrete cores are all associated with LDAD 
2, while the quartz cores are part of the higher density assemblage. Similarly, all of the silcrete tools are 
part of the low-density component of the assemblage, and the quartz tool is part of the Artefact Scatter 
Components assemblage. Calculating the frequency of silcrete retouch and/or use-wear combined, 
evidence for secondary modification and/or use of silcrete artefacts is much more common in LDAD 2, at 
20%, compared to 12% within the Artefact Scatter Components. 

7.4.3 Discussion 
The predominance of flakes and fragments within this assemblage indicates that stone-working activities 
were occurring within this region, but the low frequency of cores and tools suggests that the majority of 
the assemblage represents low-intensity use of the landscape – infrequent visitation for short periods of 
time. More intense periods of settlement usually result in higher frequencies of the rarer artefact types, 
such as cores and tools. Even those locations with higher artefact counts (the Fingerboards Artefact 
Scatter Components) reveal low frequencies of these artefacts, while LDAD 2 has more cores and tools as 
well as a higher diversity of raw materials. A number of factors may contribute to this pattern, but it also 
suggests that there is some variation within the activity area that has not been captured by the current 
analysis.  
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What can be stated is that people in the past were making use of this landscape, moving through the area 
in the course of their regular subsistence activities, and making use of alluvial deposits as a source of raw 
material. Quartz was reduced using the bipolar anvil technique, and, at least on occasion, silcrete bladelets 
and backed tools were manufactured and used. Informal tools and use-wear on otherwise unmodified 
artefacts probably indicate the opportunistic use of available materials as and when they were needed. It 
is possible that silcrete was curated more carefully, and cores may have been carried out of the activity 
area, partly contributing to their low numbers.  

7.5 Conclusions 

A preliminary subsurface testing program was conducted across the activity area, targeting key 
investigation areas that will be impacted by the mine footprint; 

• IA-1 Upper planar surfaces
• IA-2 High ridges
• IA-3 Dune swales
• IA-4 Streams and Flood plains
• IA-5 Alluvial terraces and fans

The program included the hand-excavation of five 1x1 m test pit, and 34 STPs, in addition to the 
mechanical excavation of six 2x1m test pits.  

Manual excavations reached a maximum depth of 1100 mm and mechanical excavations a depth of 
1950mm. The results provide information about subsurface soil deposits at 7 locations distributed across 
the four. targeted investigation areas. 

• The subsurface testing indicated variability in the soil profile of IA-1, dependent on location
relative to bordering gullies.

• The soil profile in IA-2 was consistent across testing locations, distributed across the breadth of
the activity area.

• The soil profile was consistent within IA3, as a shallow sandy silt over clay.
• The profile observed on an alluvial terrace differed and indicated variability in sedimentation

processes across the relatively small landform.

Aboriginal cultural heritage identified during the subsurface testing program included a total of 281 stone 
artefacts within excavations at four investigation areas (Table 34). 

The subsurface testing program provided valuable information about the subsurface archaeological 
deposits and also help to contribute towards some quantified understanding of the archaeological 
potential of the activity area. There are no mature native trees, notable rocks, caves or overhangs within 
the activity area, and so no possibility for scarred trees, rock art sites or quarries. 

7.6 Updated Aboriginal Site Predictive Model 

The preliminary Aboriginal site predictive model, which was created prior to the site survey was reviewed 
and subsequently modified to consider the outcomes of the field survey, geomorphological assessment 
and subsurface testing program.  

Particular attention was paid to observations made by Neville Rosengren regarding the activity area’s 
geological and geomorphological history, and the nature and locations of the various landforms identified 
by him during the survey (see Appendix 10.1 for further details).  Although there was a general level of 
concordance between the geological and geomorphological units originally mapped using available online 
data and the landforms identified during the survey, Rosengren was able to provide a finer level of detail 
and insight regarding the historical relationships that exist between the high ridge, upper planar and 
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stream landforms.  Furthermore, the survey identified alluvial fan and terrace landforms that were not 
picked up in the online datasets, as well as sandy dune swales between the high ridge landforms that were 
originally mapped as alluvial terraces. 

A decision was made to retain the geological dataset underpinning the preliminary predictive model, given 
that it was a reasonable reflection of the surface geology identified during the site survey, but to replace 
the geomorphology dataset with a new landform layer that more accurately reflected the outcomes of 
the survey.  Accordingly, a Terrain Unit layer was created using LiDAR-derived elevation data that enabled 
the mapping of the high ridge, dune swale, upper planar and stream landforms based on their relative 
elevations.  The elevation criteria for each landform were derived on the basis of observations contained 
in Rosengren (2017; see Appendix 10.1 for further details): 

• High ridge – >125m
• Dune swale – 120-125m
• Upper planar surface (Munro Plain) – 100-120m
• Streams and flood plains– <100m

The location and extent of alluvial fans and terraces was determined by visual assessment of a high-
resolution digital elevation model (DEM) derived using 2m LiDAR data supplied by the proponent. 

The five components comprising the terrain unit dataset (high ridge, dune swale, upper planar surface, 
catchments/floodplains, and alluvial terraces and fans) were separately rated, and then all five 
environmental variables (geology, terrain units, 1750 EVCs, slope and distance to water) were re-weighted 
with regard to the eight Aboriginal cultural heritage site types, using the same process underpinning the 
development of the preliminary Aboriginal site predictive model.  Ratings for each of the terrain unit 
components against the eight site types are presented in Appendix 10.4, and new weightings for each 
environmental dataset against the eight site types are also presented in Appendix 10.4. 

Observations and data intersections utilizing the results of the survey and subsurface testing assessments 
were used to influence the updated Aboriginal site predictive model.  

The updated predictive model provides a finer degree of resolution over the combined site type 
preliminary model presented in Map 19. Areas of highest likelihood are now less commonly found across 
the upper planar surfaces, and alluvial terrace and fan landforms are now identified as areas of higher 
likelihood. Areas that are least likely to contain Aboriginal cultural heritage places are more confined to 
stream valleys and channels. 

The results of the final site predictive modelling for each site type within the activity area are represented 
in Appendix 10.4, and the overall model combining all site types is presented in Map 19.  
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Map 19: Updated overall Aboriginal site predictive model.
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8 
8. IMPACT ASSESSMENT

8.1 Cultural Heritage Values 

8.1.1 Aboriginal 

The existing conditions assessment utilised environmental and archaeological sources and included 
statements regarding variable degrees of probability that Aboriginal cultural heritage places will occur in 
or on various landforms across the activity area, based on: 

• a review of landforms and geomorphology

• a review of environmental influences

• a comprehensive review of Victorian Aboriginal and historical heritage registers across the wider
geographic region

• a review of ethnohistorical and historical accounts

• a review of relevant regional and local archaeological studies

• a predictive model derived using actual and modelled environmental data compared against the
known distribution of Aboriginal cultural heritage places across the wider region

The site survey was dictated by the need to examine each identified landform within the activity area and 
resulted in the establishment of a more detailed categorisation of landforms based on observable 
features, that included: 

• five investigation areas

o IA-1 Upper planar surfaces
o IA-2 High ridges
o IA-3 Dune swales
o IA-4 Streams and Floodplains
o IA-5 Alluvial terraces and fans

• the identification of 68 surface artefacts

• the majority of surface artefacts (n=66 or 97%) identified in areas classified by the predictive
model as either ‘most likely’ or moderately likely’

The sampling strategy for the subsurface testing program was designed to target areas within the 
proposed mine footprint and to provide an insight to the subsurface character of each of the investigation 
areas established during the standard assessment. Further, the sampling strategy was influenced by the 
Aboriginal Site Predictive Model; within each Investigation Area, subsurface testing was undertaken in 
areas rated as most likely to contain Aboriginal cultural heritage. The testing program revealed the 
following: 

• a total of 281 stone artefacts within 21 test pits, in four of the five investigation areas

o 6 excavations within IA-1 identified 32 stone artefacts; the majority of artefacts located
on a bluff landform
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o 8 test pits within IA-2 identified 186 stone artefacts on two ridge landforms; representing 
the highest identified artefact densities 

o 1 test pit within IA-4 contained 2 stone artefacts   

o 7 test pits within IA-5 contained 63 stone artefacts   

Following the outcomes of the site survey, geomorphological study and subsurface testing program, a 
second iteration of the Aboriginal site predictive model was run to provide improved resolution.  Areas of 
highest likelihood are now less commonly found across the upper planar surfaces, and alluvial terrace and 
fan landforms as well as high ridges are now identified as areas of higher likelihood. 

The following tangible cultural heritage values have been identified within the Fingerboards Mineral Sands 
Project cultural heritage activity area (the activity area), based on the outcomes of the existing conditions 
desktop assessment, site survey and subsurface assessment reported in Sections 5-7 above: 

VAHR 8322-0090 W H Dumeresq, a scarred tree.  Despite a thorough inspection of the recorded location 
the tree could not be identified and is presumed to have been destroyed during a bushfire that swept 
through the activity area in 2014. 

VAHR 8422-0369 West Bairnsdale IA-1, a silcrete stone artefact located in a road reserve. Note that the 
place locations was not inspected at the time of the survey as the third iteration of the activity area did 
not intersect with this place location. 

• VAHR 8322-0226 Fingerboards LDAD 1, a low-density artefact distribution comprising eight flaked 
stone artefacts identified at four separate locations across the activity area during the site survey. 

• VAHR 8322-****a Fingerboards LDAD 2, a low-density artefact distribution comprising 123 flaked 
stone artefacts identified during the site survey and subsurface assessment, comprising 60 surface 
and 63 subsurface artefacts.  

• VAHR 8322-****b Fingerboards Artefact Scatter located at several concentrations of >10 
artefacts per 10m2 comprising a total of 218 subsurface artefacts.   

Surface stone artefacts (n=68) identified as part of the site survey and recorded as Fingerboards LDAD 1 
(8322-0226) and Fingerboards LDAD 2 (8322-****a) were analysed and photographed in the field and not 
collected. All subsurface artefacts (n=281) recorded as Fingerboards LDAD 2 (8322-****a) and 
Fingerboards Artefact Scatter Components (8322-****b) were collected. Table 42 lists the variables 
recorded in the stone artefact analysis and their specifications.   

Table 42: Variables recorded in the technological and typological analysis of the stone artefacts identified as 
part of this assessment. 

Variable Specification 
Technological 
class 

Basic technological category (flake, core, tool, angular fragment or manuport) 

Industry Main method of production or modification (e.g. flaked, pecked, ground) 
Raw material E.g. quartz, silcrete, hornfels, fine-grained siliceous 
Silcrete type In the case of silcrete artefacts, this category denotes the type of silcrete, 

(cf. the classification scheme in Allen, J./G. Hewitt/J. de Lange 2008: 171)   
Cortex % The percentage of cortex. For flakes and tools this denotes the percentage of dorsal 

cortex 
Cortex type The type of cortex (e.g. chalky, pebble, unsilicified) 
Burn traces Traces of exposure to heat (e.g. potlid, crazing) 
Artefact type A finer classification of the type of artefact than allowed by the technological class 

category (e.g. bladelet, split flake, backed blade, rejuvenation flake, discoid core) 
Missing The part of the artefact that is not present, e.g. none (i.e. the artefact is complete), 

distal, lateral, proximal+distal 
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Manufacture type The artefact manufacture type as per the Aboriginal Victoria (AV) guidelines for 
completing artefact scatter component forms (e.g. flake, distal flake, longitudinally split 
flake) 

Bipolar Whether the artefact was produced with a bipolar technique. 
If clear traces of bipolar production are present: yes; if no clear traces are present: indet 

Termination Description of the termination in the case of flakes and tools where appropriate (e.g. 
feather, hinge, bipolar) 

Platform Description of the platform in the case of flakes and tools where appropriate (e.g. flaked, 
crushed, facetted) 

Retouch type For tools: the type of retouch (e.g. stepped, scalar, scalar+stepped, denticulate, 
invasive) 

Retouch side For tools: the side from which the retouch was initiated (i.e. ventral retouch is initiated 
from the ventral side and is mainly visible on the dorsal side, and vice versa) 

Tool blank For tools: the type of blank on which the tool was made. E.g. flake, bladelet, core, pebble 
Scar direction For cores: a description of the suite of core scar directions (e.g. unidirectional, 

multidirectional, bidirectional) 
Scar type For cores: the shape of the scars (e.g. elongate, intermediate, expanding, multiple) 
N platforms For cores: the number of core platforms 
N Scars For cores: the number of core scars, excluding small scars related to platform 

preparation. 
Length For flakes: the longest length from the platform to the termination 

measured along the axis of percussion; for tools that cannot be orientated along the axis 
of percussion: the length of the long axis of the tool 

Width For both flakes and tools: the widest width of the artefact perpendicular to the axis of 
length measurement 

Thickness For both flakes and tools: the thickest thickness of the artefact perpendicular to the axis 
of length measurement 

Max. dimension The maximum extent of the artefact, regardless of orientation 
Weathering The presence of rounded features, matt surfaces or patination indicating weathering 

(e.g. slightly rounded edges, very rounded edges and matt surfaces, white patination) 
Use wear The presence of (possible) use wear as visible at low magnification. E.g. possible, 

probable, yes. If (possible) use wear is present it is further described in the comments. 
Comments Any comments not covered by the above 

At the time of writing, no formal statement had been received in relation to the cultural values reflecting 
the cultural, emotional and spiritual attachments that Gunaikurnai Traditional Owners may have to the 
activity area (see Section 3.3 for further details). However, formal discussions are advanced in response 
to invitations from the proponent, Kalbar Operations Pty Limited (Kalbar) to undertake a detailed onsite 
cultural values workshop further to that undertaken in December 2018. The present study has, at this 
time, not identified any specific intangible Aboriginal cultural heritage values associated with the activity 
area. Further, the scope of the information obtained to inform the significance assessment has been 
limited to informal discussions with the Gunaikurnai Traditional Owners in the field and based on prior 
cooperation.  

However, based on their prior experience and having worked with Gunaikurnai Traditional Owners over 
many years, the authors are aware that Gunaikurnai Traditional Owners hold known and presently 
unknown Aboriginal cultural heritage places in extremely high regard.  They identify these places as 
evidence of past Aboriginal occupation and use of the area, and see them as an important source of 
information about their pre-contact past.  On previous occasions they have said that cultural significance 
is not only measured by the tangible aspects of cultural heritage places such archaeological sites, but that 
it also incorporates the natural and landscape values of the region within which the cultural heritage 
places and artefacts are located. 
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8.1.2 Historical 
No registered places or objects of historical significance were identified within the activity area based on 
the outcomes of the existing conditions desktop assessment reported in Sections 5.3.2 and 5.5.2 above. 
Furthermore, no historical cultural heritage materials or archaeological structures of historical significance 
were identified within the activity area during the site survey reported in Section 5.8 above. 

On this basis, the activity area does not contain any identified places, objects or structures of cultural 
heritage significance, nor does it contain any places associated with historical oral traditions of identified 
significance. 

During the site survey a partially ruined built structure was noted as being located on the property 
southeast of the Fernbank-Glenaladale Road/Bairnsdale-Dargo Road intersection. It is possible that 
portions of this structure date to the late 19th or early 20th century.  These structures were subsequently 
inspected for heritage significance following the attainment of access from the landowner. Following the 
inspection, and consultation with Heritage Victoria and the Local Council, it was established that the 
structures did not warrant any associated management conditions at a local, council, or state, level. 

The 1904 Nindoo parish map presented in Map 10 includes a reference to State School Gaz. 85.3034 as 
being located along the property boundary (now Careys Road) separating parcels 13A and 13B belonging 
to D.F. Morrison.  Margaret Perry, a local resident and amateur historian, confirmed that a local school 
operated at that location for many years (Mrs M Perry, pers. comm. 29 May 2017).  The site survey 
conducted in late May 2017 included the property immediately west of the Careys Road/Bairnsdale-Dargo 
Road intersection, and the survey targeted at least a portion of the area indicated on the parish plan as 
having been gazetted for the school.  No evidence of historical archaeological structures or excavations 
associated with a prior structure were noted at this location during the survey. 

8.2 Potential Impacts to Cultural Heritage Values 

Potential impacts to known and presently unknown tangible and intangible cultural heritage values 
resulting from project-related activities are those typically associated with the physical activity of mineral 
extraction.  Physical disturbance of the ground surface through vegetation clearance, topsoil stripping, 
subsoil excavation, the creation of tailings storage facilities, borrow pits, spoil dumps, and ore extraction 
itself all have the potential to cause high levels of disturbance to cultural heritage values. 

Tangible and intangible cultural heritage values within the activity area may have the potential to be 
impacted by project activities as a result of: 

• Direct disturbance due to on-ground works including vegetation clearance, topsoil stripping,
subsoil excavation and ore extraction.

• Flooding and long-term inundation during the operation of the tailings and other water storage
facilities.

• Direct disturbance due to the movement of project employees and contractors and their vehicles
(e.g. erosion, unauthorised removal of artefacts).

• Restricted physical access to cultural heritage sites by local communities.
• Physical modifications to the land resulting in the destruction of some cultural heritage places and 

their loss from living memory and, hence, from oral tradition.
• Disturbance to ecosystems through environmental impacts on landform and soils, water

resources and hydrology, and biodiversity, which have the potential to affect the immediate utility 
and long-term viability of cultural heritage places that may be identified on the basis of these
extant systems (e.g. particular plants used in the manufacture of traditional material culture
items).
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In general, the construction and operational phases of the project would result in the greatest level of 
impact to cultural heritage values due to extensive vegetation clearance and total loss of ground surfaces 
and subsurface deposits with a potential to contain archaeological materials in areas that will be mined.  
These factors significantly increase the risk of negative impacts to cultural heritage. 

The principal components of the current project layout which will result in surface and subsurface ground 
disturbance during project construction and operation are presented in Map 20. This figure effectively 
maps the location and extent of project-related activities that have the potential to negatively impact on 
any tangible cultural heritage values that may be present at these locations. All impacts can be reduced 
to three categories for the purpose of this assessment, as follows; 

• Mined area
• Ancillary works and infrastructure
• No proposed works

The single largest activity that has the potential to negatively impact on cultural heritage values is ore 
extraction.  The extraction of mineral sands within the area identified in Map 20 as ‘the mined area’ will 
result in the total loss of all vegetation and topsoil, and of subsurface deposits to an average depth of 23m 
below the current ground surface.  The extent of the proposed mined area is 1,181 hectares, which 
equates to 46.2% of the activity area.  Impacts associated with ore extraction will result in the total loss 
of any tangible cultural heritage values situated within the mined area. 

In addition to the mined area, project components to be constructed within the cultural heritage activity 
area but external to the mined area that will also result in ground disturbing impacts include:  

• Mining contractor’s facilities
• Loading facility / stockpile / materials handling
• Topsoil storage / overburden storage
• Process water dam / contingency water storage
• Wet concentrator plant
• Coarse sand tails
• Mining unit plant (MUP)
• Engineered embankments / sediment traps
• Valley fill
• Open void
• Roads / utilities

All of the above impacts are considered to be ancillary works and infrastructure. Given the nature of these 
project components, ground disturbing impacts on any cultural heritage values that may be present at 
these locations are also expected to result in their total loss.   

Five recorded Aboriginal cultural heritage places are situated within the activity area (Map 20).  These 
include: 

• VAHR 8322-0090, a scarred tree that has been largely destroyed by bush fire – located within the
proposed area to be mined.

• VAHR 8422-0369, a silcrete stone artefact located in a road reserve – located within the proposed
ancillary works and infrastructure component.

• VAHR 8322-0226, a low density artefact distribution comprising eight flaked stone artefacts
identified at four separate locations – two locations are within the proposed area to be mined,
one location is less than 30m from the boundary of the proposed area to be mined, and one is on
an unsealed boundary road less than 10m from the proposed area to be mined that will probably
experience heavy vehicle and pedestrian traffic across the life of the project.
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• VAHR 8322-****a Fingerboards LDAD 2, a low density artefact distribution comprising 123 flaked
stone artefacts identified during the site survey and subsurface assessment, comprising 60 surface 
and 63 subsurface artefacts.

• VAHR 8322-****b Fingerboards Artefact Scatter located at several concentrations of >10
artefacts per 10m2 comprising a total of 218 subsurface artefacts.

The majority of identified Aboriginal heritage is located within the proposed mined area comprising stone 
artefacts associated with VAHR 8322-****b (Fingerboards artefact scatter components) and VAHR 8322-
****a (Fingerboards LDAD 2). The registered scarred tree and components of VAHR 8322-0226 
(Fingerboards LDAD 1) are also located within the proposed mined area. The remainder of VAHR 8322-
****a (Fingerboards LDAD 2) and VAHR 8322-0226 (Fingerboards LDAD 1) occur within the proposed 
ancillary works and infrastructure area (Table 43 and Map 20). 

The results of the updated predictive model demonstrate a high correlation between the artefact counts 
and predicted likelihood classifications with the majority of Aboriginal heritage identified in the ‘most 
likely’ classification and only one stone artefact identified in the ‘moderately unlikely’ classification (Table 
44 and Map 21).  

Table 43: Proposed impacts to all identified Aboriginal cultural heritage 

Site No. Artefacts Project component 

VAHR 8322-****a (Fingerboards LDAD 2) 7 
Ancillary works and 

infrastructure 

VAHR 8322-0226 (Fingerboards LDAD 1) 1 
Ancillary works and 

infrastructure 
VAHR 8322-****b (Fingerboards artefact scatter components) 218 Mined area 
VAHR 8322-****a (Fingerboards LDAD 2) 116 Mined area 
VAHR 8322-0226 (Fingerboards LDAD 1) 7 Mined area 
VAHR 8322-0090 (W H Dumeresq scarred tree) 1 Mined area 

VAHR 8422-0369 (West Bairnsdale IA 1) 1 
Ancillary works and 

infrastructure 

Table 44: Updated predictive model classifications for all identified Aboriginal cultural heritage 

Updated model classification Artefacts 
Most likely 211 
Moderately likely 98 
Neutral 39 
Moderately unlikely 1 
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Map 20 : Proposed project layout mapped with known cultural heritage values *Public redacted version
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Map 21: Updated overall predictive model classifications with known cultural heritage values *Public redacted version
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8.3 Consequence Analysis 

The consequence of an impact is determined by assessing the significance of a cultural heritage value 
in relation to the overall potential magnitude of the impact on that value. 

The significance of each of the known cultural heritage values located within the activity area was 
assessed using the criteria and ratings outlined in Section 3.2.3.1.  The results of the cultural heritage 
value significance assessment are presented in Table 45. 

The magnitude of impacts on known cultural heritage values likely to result from the project 
components discussed in Section 6.2 and 7.2 above was assessed using the criteria and ratings outlined 
in Section 3.2.3.2.  The same criteria were applied to an assessment of the likely magnitude of potential 
impacts on presently unknown cultural heritage sites that may be located within the impact footprints 
of these identified project components.  The results of the impact magnitude assessment are 
presented in Table 46. 

The consequence of a project-related impact on known cultural heritage values within the activity area 
was assessed using the matrix presented in Table 8 (see Section 3.2.3.3 above).  The results of the 
consequence analysis for known cultural heritage values are presented in Table 47. 

8.4 Likelihood Analysis 

The likelihood of an impact occurring to known cultural heritage values was assessed using the 
descriptors outlined in Section 3.2.4.  The results of the likelihood analysis are presented in Table 48. 

Given the nature of the construction and operational requirements related to the project components 
outlined in Section 8.2, it almost certain that the impacts to known cultural heritage values that could 
arise as a result of these project components will in fact occur. 

Note that VAHR 8322-0090, a scarred tree located within the proposed area to be mined, has been 
largely destroyed by bush fire. The likelihood analysis and risk assessment presented below have been 
determined on the basis that this registered place is still present within the activity area, although it 
was not reidentified during the site survey.       

8.5 Risk Assessment 

8.5.1 Known cultural heritage values 
The risk to known cultural heritage values associated with project-related impacts is determined by 
assessing the consequence of an impact in relation to the likelihood that the impact will occur.  The 
risk of a project-related impact on known cultural heritage values within the activity area was assessed 
using the matrix presented in Table 11 (see Section 3.2.5 above). 

The results of the risk assessment for known cultural heritage values are presented in Table 49.  The 
assessment has analysed the unmitigated/unmanaged risk to the five known Aboriginal cultural 
heritage values located within the activity area as being high. 
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Table 45: Known cultural heritage value significance assessments 

   Significance Value  

Site No. 
Site Name / Field 
Designation  Site Type Aesthetic Historical 

Scientific 

Social Spiritual 
Significance 

Rating Cont Cond Repr Total Overall 

Aboriginal             

VAHR 8322-0090 W H Dumeresq Scarred Tree (destroyed) 1 1 1 1 3 5 2 3 1 8 (Low) 

VAHR 8422-0369 West Bairnsdale IA 1 Artefact Scatter  1 1 1 1 1 3 1 3 1 7 (Low) 

VAHR 8322-0226 Fingerboards LDAD 1 Low Density Artefact Distribution 1 1 1 1 1 3 1 3 1 7 (Low) 

VAHR 8322-****a Fingerboards LDAD 2 Low Density Artefact Distribution 1 1 1 1 1 3 1 3 1 7 (Low) 

VAHR 8322-****b Fingerboards Artefact 
Scatter Components Artefact Scatter 1 1 2 2 2 6 2 3 1 8 (Low) 

Historical            

Nil             

 

Table 46: Project-related impact magnitude assessments 

Site No. Site Type Project Component Nature of Impact Severity Extent Duration 

Impact 
Magnitude 

Rating 

Aboriginal (known)        

VAHR 8322-0090 Scarred Tree 
(destroyed) 

Mined area Vegetation clearing; loss of ground surfaces and substrates 3 3 3 9 (High) 

VAHR 8422-0369 West Bairnsdale IA 1 Ancillary works and infrastructure Vegetation clearing; crushing  3 3 3 9 (High) 

VAHR 8322-0226 Low Density Artefact 
Distribution 

Mined area and Ancillary works and 
infrastructure 

Vegetation clearing; loss of ground surfaces and substrates; crushing 3 3 3 9 (High) 

VAHR 8322-****a Low Density Artefact 
Distribution 

Mined area and Ancillary works and 
infrastructure 

Vegetation clearing; loss of ground surfaces and substrates; crushing 3 3 3 9 (High) 

VAHR 8322-****b Artefact Scatter Mined area Vegetation clearing; loss of ground surfaces and substrates 3 3 3 9 (High) 

Historical (known)        

Nil        
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Table 47: Consequence analysis – known cultural heritage values 

Site No. Site Type Significance Rating 
Impact Magnitude 

Rating 
Consequence 

Rating 

Aboriginal     

VAHR 8322-0090 Scarred Tree (destroyed) Low High Moderate 

VAHR 8422-0369 Artefact Scatter Low High Moderate 

VAHR 8322-0226 Low Density Artefact Distribution Low High Moderate 

VAHR 8322-****a Low Density Artefact Distribution Low High Moderate 

VAHR 8322-****b Artefact Scatter Low High Moderate 

Historical     

Nil     

 

Table 48: Likelihood analysis – known cultural heritage values 

Site No. Site Type Project Component Nature of Impact Likelihood Rating 

Aboriginal (known)     

VAHR 8322-0090 Scarred Tree (destroyed) Mined area  Vegetation clearing; loss of ground surfaces and substrates Almost Certain 

VAHR 8422-0369 Artefact Scatter  Ancillary works and infrastructure Vegetation clearing; crushing  Almost Certain 

VAHR 8322-0226 Low Density Artefact Distribution Mined area and Ancillary works and 
infrastructure 

Vegetation clearing; loss of ground surfaces and substrates; crushing Almost Certain 

VAHR 8322-****a Low Density Artefact Distribution Mined area and Ancillary works and 
infrastructure 

Vegetation clearing; loss of ground surfaces and substrates; crushing Almost Certain 

VAHR 8322-****b Artefact Scatter Mined area  Vegetation clearing; loss of ground surfaces and substrates Almost Certain 

Historical (known)     

Nil     
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Table 49: Risk analysis – known cultural heritage values 

Site No. Site Type Project Component Nature of Impact Consequence Likelihood Risk Rating 

Aboriginal       

VAHR 8322-0090 Scarred Tree (destroyed) Mined area Vegetation clearing; loss of ground surfaces 
and substrates 

Moderate Almost Certain High 

VAHR 8422-0369 Artefact Scatter  Ancillary works and infrastructure Vegetation clearing; crushing Moderate Almost Certain High 

VAHR 8322-0226 Low Density Artefact Distribution Mined area and Ancillary works and 
infrastructure 

Vegetation clearing; loss of ground surfaces 
and substrates; crushing 

Moderate Almost Certain High 

VAHR 8322-****a Low Density Artefact Distribution Mined area and Ancillary works and 
infrastructure 

Vegetation clearing; loss of ground surfaces 
and substrates; crushing 

Moderate Almost Certain High 

VAHR 8322-****b  Artefact Scatter Mined area Vegetation clearing; loss of ground surfaces 
and substrates 

Moderate Almost Certain High 

Historical       

Nil       
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8.5.2 Unknown Aboriginal cultural heritage values 

It is possible to consider the potential for risks to unknown Aboriginal cultural heritage values by using 
the outcomes of the updated predictive model presented in Section 7.6 above.  On this basis, the 
consequence of an impact to an unknown Aboriginal cultural heritage value is first analysed using all 
three cultural heritage significance ratings (low, medium and high) and assessing them individually 
against the likely impact magnitude associated with each of the project components identified earlier 
in Table 46 (Section 8.3). 

The likelihood of unknown cultural heritage values being located within each of the project 
components is then assessed by intersecting the updated predictive model against the proposed 
project layout (Table 51). The highest likelihood classification derived by the updated predictive model 
for each project component was used for the likelihood analysis (Table 52). It should be noted that the 
majority of areas within the mined area component (~71%) has been rated in the two highest levels of 
likelihood of Aboriginal cultural heritage being present. The majority of areas within the ancillary works 
and infrastructure component (~64%) and the no proposed works component (40%) have been rated 
in the mid-level of likelihood of Aboriginal cultural heritage being present.  

Lastly, the risk to unknown Aboriginal cultural heritage values is assessed as a function of each of the 
three variable consequence ratings (accounting for all possible levels of cultural heritage significance) 
against the likelihood that Aboriginal cultural heritage is present within each project component 
impact footprint, using the same risk assessment matrix as that used to analyse risks to known cultural 
heritage values (Table 11). 

The outcomes of a consequence analysis for unknown Aboriginal cultural heritage values using all three 
cultural heritage value significance ratings is presented in Table 50. The highest predicted level of 
likelihood that Aboriginal cultural heritage is present within each project component impact footprint 
is presented in Table 52.  The risk of unmitigated/unmanaged impacts to unknown Aboriginal cultural 
heritage values within each project component is presented in Table 53. 

Table 50: Consequence analysis – unknown Aboriginal cultural heritage values 

Project Component 
Significance 

Rating 
Impact Magnitude 

Rating 
Consequence 

Rating 

Mined area Low High Moderate 

 Medium High Major 

 High High Extreme 

Ancillary works and infrastructure Low High Moderate 

 Medium High Major 

 High High Extreme 

No proposed works  Low None N/a 

 Medium None N/a 

 High None N/a 

 

Table 51: Areas of likelihood using updated model classifications against project components  

Project Component  Updated model classification  Sum of Area (ha.) Sum of Area (%) 

Mined area Most likely 579.09 22.29% 

Moderately likely 261.71 10.08% 

Neutral 229.58 8.84% 

Moderately unlikely 70.31 2.71% 

Most unlikely 51.33 1.98% 

Mined area Total 
 

1192.04 45.89% 
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Ancillary works and infrastructure Most likely 111.68 4.30% 

Moderately likely 183.02 7.05% 

Neutral 745.30 28.69% 

Moderately unlikely 69.12 2.66% 

Most unlikely 49.07 1.89% 

Ancillary works and infrastructure Total 
 

1158.18 
 

44.59% 
 

No proposed works Most likely 55.58 2.14% 

Moderately likely 34.13 1.31% 

Neutral 102.58 3.95% 

Moderately unlikely 41.24 1.59% 

Most unlikely 13.80 0.53% 

No proposed works Total 
 

247.33 9.52% 

 

Table 52: Likelihood analysis – unknown Aboriginal cultural heritage values 

Project Component 
Aboriginal Cultural Heritage Predictive Model  

Mean Highest Likelihood Rating 

Mined area Most Likely 

Ancillary works and infrastructure Neutral 

No proposed works  Neutral 

 

Table 53: Risk assessment – unknown Aboriginal cultural heritage values 

Project Component 
Consequence 

Rating 
Likelihood 

(Predictive Model) Risk Rating 

Mined area Moderate Most Likely High 

 Major Most Likely Major 

 Extreme Most Likely Major 

Ancillary works and infrastructure Moderate Neutral  Moderate 

 Major Neutral  High 

 Extreme Neutral  Major 

No proposed works Moderate Neutral  Moderate 

 Major Neutral  High 

 Extreme Neutral  Major 

 

The risk of unmitigated/unmanaged impacts to unknown Aboriginal cultural heritage values within the 
activity area ranges from moderate to major. 

8.6 Risk Reduction Measures 

The assessment of cultural heritage significance is a fundamental component of heritage management.  
It informs which items, sites, places, landscapes and other features should be avoided or preserved.  If 
avoidance/preservation is not possible, appropriate management measures are then proposed that 
mitigate adverse impacts to the greatest extent practicable.  However, it is not always possible to 
completely avoid impacts to cultural heritage due to technical and engineering requirements or other 
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constraints.  In such instances, specific management measures are required that mitigate impacts to 
cultural heritage. 

The potential to avoid impacts to each of the known cultural heritage values included in the impact 
assessment, through infrastructure relocation or realignment, was carefully considered.  In each 
instance, rated cultural heritage site significance and a consideration of the impact of the loss of each 
cultural heritage value at the local, state and national level was assessed against the nature of the 
proposed infrastructure or mining activity that would impact on it, and whether or not avoidance 
through infrastructure relocation or realignment was possible given technical, safety, environmental, 
terrain and economic constraints. 

Given the essential nature of the preferred mining technique proposed by Kalbar (open cut mining), 
impacts to cultural heritage values within the proposed mine area have been treated as unavoidable. 

With regard to the other components of mine infrastructure discussed in Section 6.2 above, the 
development of appropriate avoidance/management/mitigation measures proceeded on the 
assumption that decisions to locate these critical components of the project, as mapped in the current 
proposed project layout, had already taken into account multiple constraining environmental factors, 
and that on this basis (cultural heritage considerations aside) cultural heritage site impact avoidance 
through infrastructure relocation was generally not a feasible option. 

8.6.1 Aboriginal cultural heritage 

The principal Aboriginal cultural heritage risk reduction measure to be implemented by the proponent 
will be the preparation of an Aboriginal CHMP, which will be undertaken in accordance with the 
requirements of the AH Act 2006 (Vic) and the Aboriginal Heritage Regulations 2018 (Vic).  The 
Aboriginal CHMP will include the findings of the present study and will complement them by also 
including a subsurface testing program that will investigate the potential for subsurface Aboriginal 
cultural heritage places to be present within the activity area.  The CHMP will include: 

• Site-specific management conditions that must be implemented before the project 
commences, during the project and after the project has ended (as appropriate).  These 
management conditions will be designed to either avoid impacts to Aboriginal cultural heritage 
places (if appropriate), or mitigate impacts to them by implementing a range of salvage 
procedures that may include the collection of surface artefacts, or the excavation of all or a 
portion of certain archaeological sites identified as having the potential to contribute to a 
range of research-focused questions, or questions of interest to Aboriginal Traditional Owners. 

• General management conditions that may include: 
 the requirement for all personnel involved in ground disturbing activities to participate 

in a cultural heritage induction. 
 the need for the proponent to regularly review their compliance with the management 

conditions contained in the CHMP. 
 retention and storage of all recovered cultural heritage materials by a qualified 

Heritage Advisor 
 the future repatriation of all recovered cultural heritage materials to a Registered 

Aboriginal Party such as GLaWAC. 

• Contingency measures (chance finds protocol) that provide clear instructions that must be 
followed in the event that Aboriginal cultural heritage places or materials are discovered 
during the construction, operation or decommissioning of the project. The following matters 
will need to be considered in relation to these measures for the project: 

o strategy to be implemented if any suspected human remains are found in the activity 
area 
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o process to follow if unexpected Aboriginal places or objects other than human remains 
are found during the activity 

o custody and management of Aboriginal cultural heritage recovered 
o reviewing compliance with the management plan 
o dispute resolution 
o delays and other obstacles 
o authorised Project Delegates and the handling of sensitive information 

Site specific management 

The following site-specific impact management/mitigation recommendations have been developed on 
the basis of the existing conditions assessment described in Section 5, and the results of the risk 
assessment presented in Section 6.4.  They should be reevaluated and either confirmed or modified 
during the preparation of the Aboriginal CHMP. 

VAHR 8322 0090 W H Dumeresq 

• No measures required due to the almost total destruction of this Aboriginal cultural heritage 
place. 

VAHR 8422 0369 West Bairnsdale IA 1 

• Surface salvage collection of the single stone artefact by a qualified archaeologist and at least 
one representative from a relevant Registered Aboriginal Party (if one exists) prior to the 
commencement of the project. 

VAHR 8322 0226 Fingerboards LDAD 1 

• Salvage collection of all flaked stone artefacts comprising the site by a qualified archaeologist 
and at least one representative from a relevant Registered Aboriginal Party (if one exists) prior 
to the commencement of the project. 

VAHR 8322 **** Fingerboards LDAD 2 

• Salvage collection of all flaked stone artefacts comprising the site by a qualified archaeologist 
and at least one representative from a relevant Registered Aboriginal Party (if one exists) prior 
to the commencement of the project. 

VAHR 8322 **** Fingerboards Artefact Scatter Components  

• To be determined through further investigation as part of a CHMP and implemented prior to 
the commencement of the project. 

8.6.2 Historical cultural heritage 

The present study has not identified any known historical cultural heritage values that have the 
potential to be impacted by the project. 

A partially ruined built structure located on the property immediately southeast of the Fernbank-
Glenaladale Road/Bairnsdale-Dargo Road may include components that date to the late 19th or early 
20th century.  If so, the structure may have some historical significance, and for this reason it should 
be further investigated to determine if it does indeed comprise a cultural heritage value requiring 
impact management or mitigation. 

Contingency measures are also recommended to reduce risks to unknown historical cultural heritage 
values that may be present within the activity area.  If historical heritage sites are discovered during 
the construction, operation or decommissioning of the project, the following steps should be applied: 

• The person who identified the find will immediately notify the person in charge. 
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• The person in charge must then suspend any relevant works at the location of the discovery 
and to a distance within 50m of the relevant site extent and isolate the find via the installation 
of safety webbing, or other suitable barrier and the material to remain in situ. 

• The person in charge of works should notify a suitably qualified archaeologist of the find within 
24 hours of the discovery. 

Relevant management actions will be determined by the suitably qualified archaeologist in relation 
to the Heritage Act 2017 (Vic) and in consultation with Heritage Victoria.  The resultant 
recommendations should follow the process outlined in Figure 21.  
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8.7 Residual Risk Assessment 

Residual risks are those risks that remain after the application of the recommended avoidance, 
mitigation and management measures described above, and are based on a review of the original 
impacts identified in the impact assessment. 

The result of a residual risk assessment on known cultural heritage values that may be impacted by 
project-related activities is presented Table 54. 

No site-specific risk reduction measures have been recommended for VAHR 8322-0090, given that the 
archaeological site, a scarred tree, has been almost completely destroyed by fire and there are no 
other measures that can be taken to mitigate or offset further impacts to the site.  For this reason, 
none of the component ratings comprising the risk assessment (significance, impact magnitude and 
likelihood) will change, and therefore the residual risk rating remains unchanged. 

However, site-specific risk reduction measures have been recommended for VAHR 8422-0369 and 
VAHR 8322-0226 and may apply to any newly identified Aboriginal cultural heritage place(s). This could 
include surface salvage collection or controlled manual or mechanical salvage excavation of the flaked 
stone artefacts comprising the site prior to the project commencing. Additionally, geoarchaeological 
or palaeobotanical analysis may be undertaken to provide supporting data in order to present a 
meaningful interpretation of the values that will contribute to reducing the magnitude, and hence the 
consequence, of the impact, resulting in a lower residual risk rating (reduced from High to Moderate). 

The level of risk to unknown Aboriginal cultural heritage places that may be situated within the activity 
area is expected to decrease as a result of the preparation and implementation of an approved CHMP, 
given that the CHMP will contain general management conditions designed to increase awareness 
amongst project staff and contractors of the potential for Aboriginal cultural heritage to be present 
within the activity area, and contingency measures which provide clear guidelines regarding the 
processes that must be implemented should Aboriginal cultural heritage be discovered during the 
construction, operation or decommission of the project. 

Similarly, the level of risk to unknown historical cultural heritage that may be discovered during the 
construction, operation or decommission of the project should be reduced following the 
implementation of the contingency measures outlined in Section 8.5.2 above. 
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Figure 21 : Historical cultural heritage investigation and recommendation process 
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Table 54: Risk Assessment  

Risk 
ID 

Mechanism Pathway Impact Phase Standard mitigation  Likelihood Consequence Risk Additional mitigation Likelihood Consequence Residual risk 

AH01 Removal of 
vegetation 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of registered 
Aboriginal cultural heritage place (VAHR 
8322-0090) and inability to access 
location of the place formerly destroyed 
by bushfire 

C 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Almost certain Minor Moderate 

AH02 

Physical 
disturbance 
associated 
with 
construction 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of registered 
Aboriginal cultural heritage place (VAHR 
8422-0369) 

C 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High  

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Likely Minor Moderate 

AH03 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of registered 
Aboriginal cultural heritage place (VAHR 
8322-0226) 

C,O 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Likely Minor Moderate 

AH04 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of 
registered/reported Aboriginal cultural 
heritage place: Fingerboards LDAD 2 
(VAHR 8322-****a) 

C,O 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Likely Minor Moderate 

AH05 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of 
registered/reported Aboriginal cultural 
heritage place: Fingerboards Artefact 
Scatter (VAHR 8322-****b) 

C 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Almost certain Moderate High 

AH06 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified Aboriginal cultural heritage 
place(s) and/or associated cultural values 
in a deteriorated condition with a high 
degree of disturbance evident and some 
cultural heritage remaining   

C 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Almost certain Minor Moderate 

AH07 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified Aboriginal cultural heritage 
place(s) and/or associated cultural values 
of common occurrence with a limited 
range of cultural materials, in fair to good 
condition with some degree of 
disturbance evident   

C 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Almost certain Minor Moderate 

AH08 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified Aboriginal cultural heritage 
place(s) and/or associated cultural values 
of rare occurrence and/or with a large 
number and diverse range of cultural 
materials and/or stratified deposits   

C 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Major Major 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Possible Major High 

AH09 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified Aboriginal cultural heritage 
place(s) and/or associated cultural values 
of exceptional value as identified by 
Aboriginal Victoria and/or Traditional  
Owners, for example, a burial   

C 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Extreme Major 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Unlikely Extreme High 

AH10 

Physical 
disturbance 
associated 
with mining 
and 
construction 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified Aboriginal cultural heritage 
place(s) and/or associated cultural values 
in a deteriorated condition with a high 
degree of disturbance evident and some 
cultural heritage remaining   

C,O 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Likely Minor Moderate 

AH11 

Physical 
disturbance 
associated 
with mining 
and 
construction 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified Aboriginal cultural heritage 
place(s) and/or associated cultural values 
of common occurrence with a limited 
range of cultural materials, in fair to good 
condition with some degree of 
disturbance evident   

C,O 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Moderate High 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Likely Minor Moderate 
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AH12 

Physical 
disturbance 
associated 
with mining 
and 
construction 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified  Aboriginal cultural heritage 
place(s) and/or associated cultural values 
of rare occurrence and/or with a large 
number and diverse range of cultural 
materials and/or stratified deposits   

C,O 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Major Major 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Unlikely Major Moderate 

AH13 

Physical 
disturbance 
associated 
with mining 
and 
construction 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified Aboriginal cultural heritage 
place(s) and/or associated cultural values 
of exceptional value as identified by 
Aboriginal Victoria and/or Traditional  
Owners, for example, a burial   

C,O 
Prepare, gain approval and implement 
conditions of a CHMP in accordance with AH Act 
2006 (Vic) 

Almost 
certain Extreme Major 

Prepare, gain approval and implement conditions of a CHMP in 
accordance with AH Act 2006 (Vic). Comply with contingency protocols 
outlined in the CHMP 

Rare Extreme Moderate 

HH01 

Physical 
disturbance 
associated 
with mining 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified archaeological site C   Possible Moderate Moderate 

Develop an Archaeological Management Plan detailing measures to 
avoid, minimise, mitigate and manage disturbance of archaeological 
sites and values affected by the Works. Undertake investigations in 
accordance with the Guidelines for Investigating Historical 
Archaeological Artefacts and Sites, Heritage Victoria 2014 and to the 
satisfaction of the Executive Director, Heritage Victoria.  
 
The Management Plan must include:  
- requirements for background historical research, excavation 
methodology, research design, reporting and artefact management and 
analysis 

Possible Minor Low 

HH02 

Physical 
disturbance 
associated 
with mining 
and 
construction 
activities 

Removal or 
displacement 
(direct 
impact) 

Disturbance/destruction of previously 
unidentified archaeological site C,O   Possible Moderate Moderate 

Develop an Archaeological Management Plan detailing measures to 
avoid, minimise, mitigate and manage disturbance of archaeological 
sites and values affected by the Works. Undertake investigations in 
accordance with the Guidelines for Investigating Historical 
Archaeological Artefacts and Sites, Heritage Victoria 2014 and to the 
satisfaction of the Executive Director, Heritage Victoria.  
 
The Management Plan must include:  
- requirements for background historical research, excavation 
methodology, research design, reporting and artefact management and 
analysis 

Possible Minor Low 
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10 
10. APPENDICES 

10.1 Geomorphology and Geology Background Paper – Neville Rosengren 
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10.2 OSL Report – Victoria University of Wellington   
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10.3 Aboriginal Site Predictive Model  
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Table 55: Ratings for 1750 EVCs 

EVC Group Name  EVC Name  Area (ha.) % Area 

Rating 

Artefact 
scatters 

Art 
site 

Ancestral 
Remains 

Earth 
feature Quarry 

Scarred 
tree 

Shell 
midden 

Stone 
feature 

Dry Forests Dry Valley Forest 496.77 0.30% 10 10 10 10 10 10 10 10 

Herb-rich Foothill Forest 1.35 0.00% 10 10 10 10 10 10 10 10 

Shrubby Dry Forest 208.58 0.13% 10 10 10 10 10 10 10 10 

Shrubby Foothill Forest 13.24 0.01% 10 10 10 10 10 10 10 10 

Valley Grassy Forest 956.82 0.58% 10 10 10 10 10 10 10 10 

Valley Grassy Forest/Swamp Scrub 
Mosaic 

212.72 0.13% 10 10 10 10 10 10 10 10 

Heathy Woodlands Heathy Woodland 4331.31 2.63% 10 10 10 10 10 10 10 10 

Herb-rich Woodlands Damp Sands Herb-rich Woodland 1825.84 1.11% 10 10 10 10 10 5 10 10 

Lower Slopes or Hills 
Woodlands 

Grassy Woodland 472.03 0.29% 10 10 10 10 10 5 10 10 

Seasonally Inundated Shrubby 
Woodland 

5.25 0.00% 10 10 10 10 10 5 10 10 

Lowland Forests Limestone Box Forest 342.78 0.21% 10 10 10 10 10 5 10 10 

Lowland Forest 23361.77 14.17% 10 10 10 10 10 5 10 10 

Lowland Forest/Damp Sands Herb-
rich Woodland Mosaic 

23963.24 14.54% 10 10 10 10 10 5 10 10 

Lowland Herb-rich Forest 14344.52 8.70% 10 10 10 10 10 5 10 10 

No native vegetation 
recorded 

Water Body - Fresh 721.43 0.44% 40 10 40 40 40 40 10 10 

Plains Woodlands or 
Forests 

Plains Grassy Forest 15580.73 9.45% 10 10 10 10 10 5 10 10 

Plains Grassy Woodland 50513.30 30.64% 10 10 10 10 10 5 10 10 

Plains Grassy Woodland/Gilgai 
Wetland Mosaic 

12152.40 7.37% 10 10 10 10 10 5 10 10 

Rainforests Dry Rainforest 2.90 0.00% 20 10 10 20 10 40 10 10 

Gallery Rainforest 226.28 0.14% 20 10 10 20 10 40 10 10 

Warm Temperate Rainforest 3.46 0.00% 20 10 10 20 10 40 10 10 
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EVC Group Name  EVC Name  Area (ha.) % Area 

Rating 

Artefact 
scatters 

Art 
site 

Ancestral 
Remains 

Earth 
feature Quarry 

Scarred 
tree 

Shell 
midden 

Stone 
feature 

            

Riparian Scrubs or 
Swampy Scrubs and 
Woodlands 

Dry Valley Forest/Swamp 
Scrub/Warm Temperate Rainforest 
Mosaic 

4751.09 2.88% 10 10 10 10 10 5 10 10 

Riparian Forest 1.62 0.00% 10 10 10 10 10 5 10 10 

Riparian Shrubland 550.15 0.33% 10 10 10 10 10 20 10 10 

Sandy Flood Scrub 2427.90 1.47% 10 10 10 10 10 20 10 10 

Swamp Scrub 2678.39 1.62% 10 10 10 10 10 20 10 10 

Swamp Scrub/Warm Temperate 
Rainforest/Billabong Wetland 
Mosaic 

1814.45 1.10% 10 10 10 10 10 20 10 10 

Riverine Grassy 
Woodlands or Forests 

Floodplain Reedbed 766.73 0.47% 10 10 10 10 10 40 10 10 

Rocky Outcrop or 
Escarpment Scrubs 

Limestone Pomaderris Shrubland 80.66 0.05% 10 10 10 10 10 20 10 10 

Wet or Damp Forests Damp Forest 3.36 0.00% 10 10 10 10 10 
 

10 10 

Shrubby Damp Forest 37.44 0.02% 10 10 10 10 10 
 

10 10 

Wetlands Aquatic Herbland/Plains Sedgy 
Wetland Mosaic 

298.85 0.18% 20 10 20 20 20 40 10 10 

Billabong Wetland Aggregate 320.31 0.19% 20 10 20 20 20 40 10 10 

Deep Freshwater Marsh 502.84 0.31% 20 10 20 20 20 40 10 10 

Plains Grassy Wetland 129.80 0.08% 20 10 20 20 20 40 10 10 

Sedge Wetland 709.36 0.43% 20 10 20 20 20 40 10 10 

Swamp Scrub/Plains Sedgy Wetland 
Mosaic 

26.34 0.02% 20 10 20 20 20 40 10 10 
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Table 56: Ratings for geological units 50K 

Geological 
Code Geological Unit Area (ha.) % Area 

Rating 

Artefact 
scatters Art site 

Ancestral 
Remains 

Earth 
feature Quarry 

Scarred 
tree 

Shell 
midden 

Stone 
feature 

Dams Snowy Plains Formation  1464.510543 0.89% 10 10 10 10 10 10 10 5 

Daw Wellington Volcanic Group  3.967744486 0.00% 10 10 10 10 10 10 10 5 

G131 Sarsfield Granite  691.0157502 0.42% 10 10 10 10 20 10 10 5 

G132 Mount Taylor Granite  101.6819461 0.06% 10 10 10 10 20 10 10 5 

Nlh Haunted Hills Formation  43561.11099 26.44% 5 10 10 5 5 10 10 5 

Oap Pinnak Sandstone  619.2800769 0.38% 10 10 10 10 5 10 10 5 

Qa1 Alluvium  17345.05919 10.53% 10 10 10 10 20 10 10 20 

Qa2 Alluvial terrace deposits  9503.989314 5.77% 5 10 10 5 20 10 10 20 

Qa3 Alluvial terrace deposits  11122.06016 6.75% 5 10 10 5 20 10 10 20 

Qa4 Alluvial terrace deposits  1112.151945 0.67% 5 10 10 5 20 10 10 20 

Qa5 Alluvial terrace deposits  48217.08396 29.26% 5 10 10 5 20 10 10 20 

Qa6 Alluvial terrace deposits  3494.95533 2.12% 5 10 10 5 20 10 10 20 

Qc1 Colluvium  338.264821 0.21% 20 10 10 20 5 10 10 10 

Qd2 Dune deposits  24689.39397 14.98% 1 10 10 1 40 10 10 20 

Qdl1 Coastal dune deposits  278.8650533 0.17% 1 10 10 1 40 10 10 20 

Ql2 Lake deposits  3.52877E-06 0.00% 20 10 10 20 40 10 10 20 

Qm1 Swamp and lake deposits  2221.011166 1.35% 20 10 10 20 40 10 10 20 
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Table 57: Ratings for geomorphology 

Geomorphological 
Unit  Geomorphological name Area (ha.) % Area 

Rating 

Artefact 
scatters 

Art 
site 

Ancestral 
Remains 

Earth 
feature Quarry 

Scarred 
tree 

Shell 
midden 

Stone 
feature 

1.3.1 Low relief landscapes at low elevation 
(Cann River south, Silvan, Templestowe) 

380.78 0.23% 10 10 10 10 10 10 10 5 

7.2.1 Flood plains and morasses (Powlett, 
Tarwin, Moe, Latrobe, Thomson, Avon, 
Mitchell, Jack and Tarra Rivers, Dowd's 
Morass) 

11434.06 6.94% 10 10 10 10 20 10 5 10 

7.2.2 Prior stream plains (Agnes, Yarram, 
Yinnar, Tinamba, Clydebank) 

1272.69 0.77% 10 10 10 10 20 10 5 10 

7.2.3 Older alluvial plains (Stratford, 
Briagolong) 

19703.69 11.95% 5 10 10 5 20 10 10 10 

7.2.4 Plains with dunes (west of the Perry 
River) 

450.47 0.27% 5 10 10 5 20 10 20 10 

7.3.1 Plains without dunes (Darnum, Loy 
Yang, Giffard, Leongatha South, Munro 
plains) 

48987.38 29.72% 5 10 10 5 20 10 20 10 

7.3.2 Plains with dunes (Woodside, Longford, 
Munro plains with dunes) 

37390.38 22.68% 5 10 10 5 20 10 20 10 

7.3.3 Dissected plains (Yallourn North, 
Inverloch) 

3601.21 2.18% 10 10 10 10 10 10 10 5 

7.3.4 Dissected plains with dunes (Nowa 
Nowa) 

40037.65 24.29% 5 10 10 5 10 10 10 10 

7.3.5 Dunefields (Gormandale, Wonthaggi 
South, Liptrap) 

1350.62 0.82% 5 10 10 5 20 10 20 10 

wetland (blank) 128.34 0.08% 20 10 10 20 20 10 10 10 

(blank) (blank) 98.76 0.06% 10 10 10 10 10 10 10 10 
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Table 58: Rating for slope 

Slope (degrees) Area (ha.) % Area 

Rating 

Artefact scatters Art site Ancestral Remains Earth feature Quarry 
Scarred 

tree 
Shell 

midden Stone feature 

<5 143405.87 87.00% 1 10 5 1 10 10 10 5 

5-10 16210.11 9.83% 10 10 10 10 10 10 10 10 

10-15 3964.32 2.41% 20 10 20 20 10 20 10 20 

15-20 1039.83 0.63% 40 10 40 40 10 20 20 20 

20-25 174.15 0.11% 40 10 40 40 10 20 20 20 

25-30 33.46 0.02% 40 10 40 40 10 20 20 20 

30-35 6.25 0.00% 40 10 40 40 10 20 20 20 

35-40 2.05 0.00% 40 10 40 40 10 20 20 20 
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Table 59: Ratings for distance to water 

Distance to 
water (m) Area (ha.) % Area 

Rating 

Artefact scatters Art site Ancestral Remains Earth feature Quarry Scarred tree Shell midden Stone feature 

0 3562.20 2.16% 40 10 40 40 10 20 20 1 

50 30983.79 18.80% 10 10 10 10 10 10 1 5 

100 28557.65 17.32% 10 10 10 10 10 10 10 10 

200 46175.35 28.01% 10 10 10 10 10 10 20 10 

300 27506.15 16.69% 10 10 10 10 10 10 20 10 

400 14775.31 8.96% 10 10 10 10 10 10 20 10 

500 7214.45 4.38% 10 10 10 10 10 10 20 10 

600 3076.04 1.87% 20 10 20 20 10 20 20 10 

700 1328.41 0.81% 20 10 20 20 10 20 20 10 

800 622.00 0.38% 20 10 20 20 10 20 20 10 

900 341.59 0.21% 20 10 20 20 10 20 20 10 

1000 230.37 0.14% 20 10 20 20 10 20 20 10 

1500 424.97 0.26% 20 10 20 20 10 20 20 10 

2000 37.73 0.02% 20 10 20 20 10 20 20 10 
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Map 22: Ratings for stone artefact scatters versus 1750 EVCs 
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Map 23: Ratings for stone artefacts versus geological units 
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Map 24: Ratings for stone artefacts versus geomorphological units 
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Map 25: Ratings for stone artefact scatters versus slope 
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Map 26: Ratings for distance from stone artefact scatters versus distance from water 



 

249  
  

Table 60: Weighting for the five base layer datasets for artefact scatters 

Artefact scatters  Weighting 

Geology 0.16 

Geomorphology 0.14 

EVC 0.10 

Slope 0.29 

Distance to water 0.32 

Table 61: Weighting for the five base layer datasets for art sites 

Art sites Weighting 

Geology 0.22 

Geomorphology 0.18 

EVC 0.20 

Slope 0.21 

Distance to water 0.20 

Table 62: Weighting for the five base layer datasets for Ancestral Remains  

Ancestral Remains Weighting 

Geology 0.18 

Geomorphology 0.13 

EVC 0.11 

Slope 0.32 

Distance to water 0.25 

Table 63: Weighting for the five base layer datasets for earth features 

Earth feature Weighting 

Geology 0.21 

Geomorphology 0.15 

EVC 0.12 

Slope 0.27 

Distance to water 0.25 
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Table 64: Weighting for the five base layer datasets for quarries  

Quarry  Weighting 

Geology 0.40 

Geomorphology 0.23 

EVC 0.13 

Slope 0.13 

Distance to water 0.11 

Table 65: Weighting for the five base layer datasets for scarred trees 

Scarred tree Weighting 

Geology 0.09 

Geomorphology 0.09 

EVC 0.38 

Slope 0.17 

Distance to water 0.27 

Table 66: Weighting for the five base layer datasets for shell middens  

Shell midden  Weighting 

Geology 0.13 

Geomorphology 0.16 

EVC 0.12 

Slope 0.24 

Distance to water 0.34 

Table 67: Weighting for the five base layer datasets for stone features 

Stone feature Weighting 

Geology 0.32 

Geomorphology 0.13 

EVC 0.09 

Slope 0.24 

Distance to water 0.22 
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Map 27:  Preliminary predictive model for artefact scatters  
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Map 28: Preliminary predictive model for art sites 
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Map 29: Preliminary predictive model for Ancestral Remains  
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Map 30: Preliminary predictive model for earth features 
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Map 31: Preliminary predictive model for quarries 
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Map 32: Preliminary predictive model for scarred trees 
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Map 33: Preliminary predictive model for shell middens  
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Map 34: Preliminary predictive model for stone features  
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10.4 Updated Aboriginal Site Predictive Model 
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Table 68: Ratings for derived terrain units 

Terrain Unit Code Terrain Unit Name Area (ha.) % Area 

Rating 

Artefact 
scatters 

Art 
site 

Ancestral 
Remains 

Earth 
feature Quarry 

Scarred 
tree 

Shell 
midden 

Stone 
feature 

TU1 High ridges 125.68 7.5 4 17.5 6.25 4 17.5 10 22.5 12.5 

TU2 Dune swales 189.99 11.3 5 17.5 7.5 4 17.5 10 22.5 12.5 

TU3 Upper planar surfaces 867.19 51.8 12.5 17.5 12.5 10 12.5 10 20 10.25 

TU4 Alluvial terraces and fans 9.84 0.6 3 17.5 7.5 4.25 12.5 10 5 12.5 

TU5 Streams 481.55 28.8 30 20 35 22.5 7.5 10 5.25 12.5 
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Table 69: New weightings for five environmental datasets for artefact scatters 

Artefact scatters  Weighting 

Geology 0.09 

Terrain Unit 0.31 

EVC 0.11 

Slope 0.22 

Distance to water 0.27 

Table 70: New weightings for five environmental datasets for art sites 

Art sites  Weighting 

Geology 0.25 

Terrain Unit 0.22 

EVC 0.16 

Slope 0.19 

Distance to water 0.18 

Table 71: New weightings for five environmental datasets for Ancestral Remains 

Ancestral Remains  Weighting 

Geology 0.17 

Terrain Unit 0.26 

EVC 0.11 

Slope 0.24 

Distance to water 0.22 

Table 72: New weightings for five environmental datasets for earth features 

Earth features  Weighting 

Geology 0.15 

Terrain Unit 0.26 

EVC 0.11 

Slope 0.26 

Distance to water 0.22 

Table 73: New weightings for five environmental datasets for quarries 

Quarries  Weighting 

Geology 0.4 

Terrain Unit 0.18 

EVC 0.1 

Slope 0.18 

Distance to water 0.14 
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Table 74: New weightings for five environmental datasets for scarred trees 

Scarred trees  Weighting 

Geology 0.12 

Terrain Unit 0.08 

EVC 0.39 

Slope 0.16 

Distance to water 0.25 

Table 75: New weightings for five environmental datasets for shell middens 

Shell middens  Weighting 

Geology 0.11 

Terrain Unit 0.19 

EVC 0.13 

Slope 0.23 

Distance to water 0.34 

Table 76: New weightings for five environmental datasets for stone features 

Stone features  Weighting 

Geology 0.37 

Terrain Unit 0.12 

EVC 0.12 

Slope 0.20 

Distance to water 0.20 
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Map 35: Updated predictive model for artefact scatters 
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Map 36 : Updated predictive model for art sites 
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Map 37 : Updated predictive model for Ancestral Remains 
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Map 38 : Updated predictive model for earth features 
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Map 39: Updated predictive model for quarries 
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Map 40: Updated predictive model for scarred trees 
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Map 41: Updated predictive model for shell middens 
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Map 42: Updated predictive model for stone features 
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