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Executive summary  

Compliance requirements are set out in Part 1 of the Cultural Heritage Management Plan. 

This cultural heritage management plan (CHMP) has been prepared by the sponsor as a mandatory CHMP 
under Section 46 of the Aboriginal Heritage Act 2006 (the Act). The activity area contains areas of cultural 
heritage sensitivity according to Regulation 30, and Regulation 40 of the Aboriginal Heritage Regulations 2018 
(Vic) and the proposed activity constitutes a high impact activity as defined in Regulation 46 (1)– (i). Under 
Regulation 7, a mandatory CHMP is therefore required for the activity. The activity area has been subject to 
desktop, standard and complex assessments. 

The sponsor proposes to develop the activity area for use as an aquaculture farm. The activity area is larger 
than 40 ha, it is considered a large-sized activity, as established by Regulation 81 of the Aboriginal Heritage 
Regulations 2018 (Vic). 

The activity area comprises 726,966.916 m² or 72.697 ha and is defined by established property boundaries 
to the north of Dutton Way, with the exception of surfaces within the road reserve/ carriage way of the Great 
South-West Walk. The activity area also includes a section of Dutton Way and coastal crown land along four 
proposed utility alignments that extend into Portland Bay. 

No Aboriginal cultural heritage places have been previously recorded within the activity area, however the 
results of the desktop assessment show that it is possible for Aboriginal cultural heritage to be present in the 
activity area and therefore a standard assessment was carried out under Regulation 62 (1). 

A standard assessment was carried out under Regulation 62(1). A total of four landforms were identified within 
the activity area, comprising barrier dunes, a former lagoon, hill slope, and hill crest. An Archaeological 
Potential Ratings (APR)was established for each landform based on archaeological sensitivity and prior ground 
disturbance. The APRs ranged from low to moderate-high. 

A subsequent excavation  program was conducted, including the hand-excavation of four 1x1 m test pit, and 
67 STPs, in addition to mechanical excavation of four 2x1m test pits. Manual excavations reached a maximum 
depth of 1200 mm and mechanical excavations a depth of 1600 mm.  

Aboriginal cultural material, comprising stone artefacts, shell-midden deposits, and hearth features, were 
identified within 27 excavations. These materials were registered as four Aboriginal cultural heritage places:  

Nyamat 1 is a subsurface place consisting of an earth feature component, in the form of hearth features, shell 
midden components (n=5), and an artefact scatter component of 270 stone artefacts. The place extent was 
defined on a landform basis and indicates a focus of activity along the southern periphery of the former lagoon 
area. Radiocarbon dating of cultural deposits established an associated age of 345-1604y BP.   

Nyamat 2 contains an earth feature (hearth), and 23 stone artefacts in subsurface deposits. The place extent 
was defined on a landform basis and positioned at the base of IA-3 (hill slope). The cultural deposits indicate 
a focus of activity along the northern boundary of the former lagoon area. Radiocarbon dating of cultural 
deposits established an associated age of 118y BP.   

Nyamat 3 comprises a shell midden deposit identified in a subsurface context within the dune landform and 
indicates that while cultural heritage is more concentrated in proximity to the lagoon, there are also deposits 
away from this area. 

Nyamat LDAD 1 consists of 13 stone artefacts identified in subsurface and surface contexts within the activity 
area. 

The registered places represent are regarded as well preserved sites that may offer significant insight into the 
practices and behaviours of Aboriginal peoples during the late-Holocene. The nature and extent of these 
materials demonstrate a focus of activity surrounding the former lagoon, signifying that this was a valuable 
resource area within the broader landscape.  
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PART 1 - CULTURAL HERITAGE 
MANAGEMENT CONDITIONS 

 

These conditions become compliance requirements once the Cultural Heritage 
Management Plan is approved. Failure to comply with a condition is an offence 

under section 67A of the Aboriginal Heritage Act 2006. 

 

The Cultural Heritage Management Plan must be readily accessible to the sponsor 
and their employees and contractors when carrying out the activity. 
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1.  SPECIFIC CULTURAL HERITAGE 
MANAGEMENT CONDITIONS 

1.1 Specific cultural heritage management conditions 

This section outlines the specific cultural heritage management conditions to be complied with as a condition 
of the approval of this cultural heritage management plan. Table 1 outlines place specific management 
requirements for the Aboriginal cultural heritage located within the activity area.  

An overview of the conditions with respect to the proposed activity timeline is presented in Table 2. 

These measures are detailed below, in accordance with Section 61(c) of the Aboriginal Heritage Act 2006. 

Table 1: Aboriginal cultural heritage places within the activity area and management requirements 

Place Name VAHR No. Place Type Context Conditions 
Associated 
compliance 

conditions (no.) 

Nyamat 1 7221-1046 
Multi-

component 
Subsurface 

Manual 
excavations- 
conditional, 
based upon 

extent of 
impact 

1, 2, 3 

Nyamat 3 7221-1048 Shell Midden Subsurface 
Manual 

excavation 
of 10m2 

6 

Nyamat 2 7221-1047 
Multi-

component 
Subsurface 

Manual 
excavations- 
conditional, 
based upon 

extent of 
impact 

7 

Nyamat LDAD 1 7221-1049 
Low-density 

artefact 
distribution 

Surface/ 
Subsurface 

Surface 
salvage 

collection 
1, 8, 10 
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Table 2: Timeline for the implementation of specific management conditions 

When Relevant 
VAHR 

Condition 

Before commencement 
of activity 

7221-1046 
7221-1047 
7221-1048 
7221-1049 

1) A geophysical survey must be undertaken by a suitably qualified 
specialist. 

2) Any archaeological salvage excavations required in Salvage Area A  

must be undertaken in accordance to the procedures detailed in 

section 1.3. 

3) Any archaeological salvage excavations required in Salvage Zone E 

must be undertaken in accordance to the procedures detailed in 

section 1.3  

4) An archaeological salvage excavation of a minimum of 16m2 must 

be undertaken in Salvage Zone B in accordance to the procedures 

detailed in section 1.3.  

5) An archaeological salvage excavation of a minimum of 8m2 must 

be undertaken in Salvage Zone C in accordance to the procedures 

detailed in section 1.3.  

6) An archaeological salvage excavation of a minimum of 8m2 must 

be undertaken in Salvage Zone D in accordance to the procedures 

detailed in section 1.3.  

7) Any archaeological salvage excavations required in VAHR 7221-

1047 (Nyamat 2) must be undertaken in accordance to the 

procedures detailed in section 1.3  

8) Any archaeological salvage excavations required in Salvage Zone F 

must be undertaken in accordance to the procedures detailed in 

section 1.3  

9) Community-based archaeological excavations may occur. 

10) A surface salvage collection must be undertaken in accordance to 

procedures detailed in section 1.4, at the location of previously 

identified surface stone artefacts registered as Nyamat LDAD 1 

(VAHR 7221-1049). 

11) Preparation of induction manual by HA and induction of relevant 

staff and subcontractors 

 

During/ after the activity 7221-1046 
7221-1047 
7221-1048 
7221-1049 

12) Artefact Analysis 

13) Preparation of salvage report  

 

After completion  14) Custody and repatriation of Aboriginal cultural heritage 
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Map 1: Overview management map showing components of VAHR 7221-1049. 
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Map 2: Detail management map showing extents of Salvage Zones A-E. 
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Map 3: Detail management map showing extents of Salvage Zone F within VAHR 7221-1047, Salvage Zone F. 
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1.2 Specific Management Conditions   

The specific management conditions apply to the following registered places: Nyamat 1 (VAHR 7221-
1046), Nyamat 3 (VAHR 7221-1048), and Nyamat LDAD 1, VAHR (7221-1049). These registered places 
may be harmed by the activity, provided that the specific conditions detailed below are undertaken.  

As detailed in Section 61, at the time of preparing this CHMP the sponsor was not able to determine 
if the activity could be undertaken in a way that avoided, or minimised, harm to registered place; 
Nyamat 2. Nor could the sponsor determine the extent of which harm may be minimised to registered 
place Nyamat 1. A process that facilitates harm avoidance or minimisation is preferable with regard 
to these registered places. Where harm avoidance is not feasible, the compliance conditions have 
been designed to encourage harm minimisation, with prescribed salvage quotas determined by the 
extent of area impacted within the relevant registered place extent.  

The following management conditions must be fulfilled prior to the commencement of the activity 
at the location of each area, or registered Aboriginal cultural heritage place, discussed. 

Condition 1) Geophysical Inspection 

A geophysical survey of the activity area must be undertaken by a suitably qualified 
specialist. The survey must be undertaken using Ground Penetrating Radar (GPR) 
and/or geo-magnetometry methods, with a focus on surfaces within Salvage Zone A, 
Salvage Zone D, and Salvage Zone E (Map 1).  

The results of the survey must be interpreted by the specialist and discussed with the 
supervising archaeologist prior to subsurface salvage excavations within the activity 
area.  

Condition 2) Notification to VAHR of commencement of salvage excavations 

The sponsor or HA must notify the Victorian Aboriginal Heritage Register (VAHR) at 
least two weeks prior to the commencement of salvage works detailed in conditions 
3-9 below, to allow a reasonable opportunity for representative of Aboriginal Victoria 
to inspect the salvage excavations.  

Condition 3) Subsurface Excavation, Salvage Zone A (Nyamat 1) 

An archaeological salvage excavation within Salvage Zone A must be undertaken if 

impacts to ground deposits are to occur within this area during the activity. Any 

archaeological excavations within Salvage Zone A must be undertaken in accordance 

to the procedures detailed in section 1.3.  

a. The salvage excavation quota (m2) required within Salvage Zone A will be 
determined by the categories detailed in Table 3.  

b. The salvage quota required within Salvage Zone A should be positioned to 
best address the research questions detailed in section 1.6 and will be 
determined by the supervising archaeologist, in consultation with a 
representative of the RAP, and the Sponsor.  

c. The extent of Salvage Zone A that will not be impacted by the activity must 
be demarcated with protective fencing in accordance with section 1.5. 
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Table 3: Salvage excavation requirements of Salvage Zone A 

Salvage category Percentage of area within Salvage Zone A  
subject to ground impacts during the 

activity  

Extent of archaeological salvage 
excavation to be undertaken (m2) 

1 0% (Harm avoidance to Salvage Zone A) 0 

2 26-50% (1-3105 m2)   20* 

3 51-95% (3106-4658 m2) 30 

4 96-100% (4658-6211 m2) 40 

* The archaeological salvage excavation within Salvage Zone A must be either equal to a 20m2 or equal to the total extent 

of impacted area, whichever is less.  

Condition 4) Subsurface Excavation, Salvage Zone E (Nyamat 1) 

An archaeological salvage excavation must occur if any impacts associated with the 

activity occur to ground surfaces within Salvage Zone E. 

a. This archaeological salvage excavation quota must be equal to either the total   

area impacted within Salvage Zone E, or an area of 16m2, whichever is less 

(Map 1). 

Condition 5) Subsurface Excavation, Salvage Zone B (Nyamat 1) 

An archaeological salvage excavation of a minimum of 16m2  must be undertaken in 

Salvage Zone B. These excavations must be undertaken in accordance to the 

procedures detailed in section 1.3.  

a. The excavations within Salvage Zone B must include the initial excavation of a 

2x2 metre area at the location of STP B6 (Map 1).  

b. The remaining salvage excavation quota (12 m²) required within Salvage Zone 

B should be positioned to best address the research questions detailed in 

section 1.6. The location of this remaining salvage quota will be determined 

by the supervising archaeologist in consultation with a representative of the 

RAP, at the completion of the 2x2 m excavation detailed above. 

Condition 6) Subsurface Excavation, Salvage Zone C (Nyamat 1) 

An archaeological salvage excavation of a minimum of 8 m2 must be undertaken in 

Salvage Zone C. These excavations must be in accordance to the procedures detailed 

in section 1.3. These excavations must include:  

a. the excavation of a 2x2 metre area at the location of STP P13 (Map 1) and;  

b. the excavation of a 2x2 metre area at the location of STP E1 (Map 1). 

Condition 7) Subsurface Excavation, Salvage Zone D (Nyamat 3) 

An archaeological salvage excavation of a minimum of 8 m2 must be undertaken in 

Salvage Zone D. These excavations must be in accordance to the procedures detailed 

in section 1.3.  

a. This must include the excavation of a 2x2 metre area at the location of STP P5 

(Map 1). 

b. The remaining salvage quota (4 m²) required within Salvage Zone D should be 

positioned to best address the research questions detailed in section 1.6. The 
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location of this remaining salvage quota will be determined by the supervising 

archaeologist in consultation with a representative of the RAP, at the 

completion of the 2x2 m²  excavation detailed above. 

Condition 8) Subsurface Excavation, Salvage Zone F (Nyamat 2) 

An archaeological salvage excavation must occur within Salvage Zone F if any impacts 

to ground deposits occur within this area during the course of the activity. 

a. The required archaeological salvage quota for this area must be equal to the 

total m2 of area impacted within Salvage Zone F, or an area of 9m2, whichever 

is less. 

b. This excavation quota must include the excavation of a 3x3 metre excavation 

at the location of STP D7, if practicable (Map 3). 

c. The extent of Salvage Zone F that will not be impacted by the activity must 
be demarcated with protective fencing in accordance with condition section 
1.5. 

Condition 9) Subsurface Excavation, Salvage Zone G (Nyamat 2) 

An archaeological excavation must be undertaken within the extent of Salvage Zone 

G if impacts to ground deposits are to occur within this place extent during the course 

of the activity.  

a. The archaeological salvage excavation quota within Salvage Zone G must be 

equal to the area impacted, or an area of 16 m2, whichever is less.  

b. Salvage excavations must be undertaken in accordance to the procedures 

detailed in section 1.3. 

c. The extent of Salvage Zone G that will not be impacted by the activity must 
be demarcated with protective fencing in accordance with condition section 
1.5. 

Condition 10) Community-based archaeological excavations 

Community-based archaeological excavations may occur within the activity area  

however may not occur within Salvage Zone E and Salvage Zone F. All community-

based archaeological excavations must be guided by a suitably qualified archaeologist. 

The methodology and research rationale, and location of community-based 

archaeological excavations will be determined by the archaeologist. 

Condition 11) Surface salvage collection (Nyamat LDAD 1) 

A surface salvage collection must be undertaken in accordance to procedures detailed 

in section 1.4, at the location of previously identified surface stone artefacts registered 

as Nyamat LDAD 1 (VAHR 7221-1049), as shown in Map 1. 

Condition 12) Staff Induction condition 

Prior to the start of the activity, and during the activity as required, all personnel 

involved in ground disturbing works as part of the activity in the activity area must be 

inducted with regard to the requirements and procedures defined in Sections 1-2 of 

this Cultural Heritage Management Plan. 
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a. This will require an initial induction provided by an HA and a representative of 
the RAP, if they choose to participate, at a cost to the sponsor. It is 
recommended that key staff and subcontractors, as determined by the 
principal contractor, receive this induction. 

b. All other staff and subcontractors involved in ground disturbing works must 
receive a summary of their obligations under the requirements of the CHMP 
as part of their overall 

project induction. This must be presented by a key staff member or subcontractors 

that received the formal induction presented by the HA.  

a. Induction of construction staff must ensure that staff and subcontractors 
involved in ground disturbing works are aware of: 

b. the existence of the CHMP; 

c. the role of the CHMP; 

d. the type and nature of Aboriginal cultural heritage likely to be encountered; 

e. appropriate responses to Aboriginal cultural heritage encountered; 

f. the implications of exclusion zones and temporary barriers, and 

g. the consequences of non-compliance with the CHMP. 

The HA must prepare a cultural heritage induction information sheet which must be 

presented to all staff involved in ground disturbing works at their project induction. 

During the activity, a copy of the approved CHMP must be retained by the site 

manager, where it will remain readily available to all construction staff. 

The following management conditions may be fulfilled during the activity and after the activity. 

 

Condition 13) Artefact analysis 

A full analysis of stone artefacts and other Aboriginal cultural materials must be 

undertaken according to best professional practice (cf. Burke & Smith 2004).  

To determine the nature of activities undertaken within the activity area by 
indigenous hunter-gatherer groups, a sample of lithic artefacts identified during the 
salvage excavations must be submitted for usewear and residue analysis. This sample 
must include all ground-edged stone tools, and also include suitable sample of flaked 
stone tools (up to a maximum of  25) that represent a cross-section of the lithic 
assemblage.  

Condition 14) Preparation of salvage report 

The HA must prepare a single report and submit to AV and the RAP. This report must 

present the results of the salvage surface collection, salvage excavations, and 

associated artefact analysis and address the research questions presented in section 

1.6. The report must be submitted to AV and the RAP within 18 months of the 

completion of the salvage programme.  
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The following management conditions must be fulfilled after the activity. 

 

Condition 15) Custody and Repatriation of Aboriginal cultural heritage. 

The Aboriginal cultural heritage collected during the preparation of this CHMP and 
during the undertaking of management conditions must be stored by the 
archaeologist in a secure location together with copies of the catalogue and 
assessment documentation.  

1. Presently the agreed storage arrangements, including the storage of 
artefacts collected during the preparation of this CHMP, are: 

54-58 Smith Street, Collingwood, VIC 3066 

2. AV must be notified of any changes to the agreed storage arrangements. 

The repatriation and/or reburial of the artefacts should be undertaken in accordance 
with guidelines provided by the RAP. The repatriation/reburial process must be 
facilitated by the sponsor. The location of any area in which cultural heritage is 
relocated must be recorded by the archaeologist using appropriate Heritage Record 
and Object Collection Forms and associated documentation in accordance with the 
relevant standards (e.g. Aboriginal Victoria’s Guide to Preparing a Cultural Heritage 
Management Plan 2007 (Appendices 3 and 4)), and reported to the Victorian 
Aboriginal Heritage Register. 

1.3 Subsurface Salvage procedures 

The salvage excavation programme is designed to gather information on cultural materials that may 
be disturbed or destroyed by the proposed activity. Specifically, the salvage excavation seeks to 
address the research questions detailed in section 1.6. 

• The subsurface salvage works must be supervised by a person appropriately qualified in 

archaeology and will be guided by best professional practice (cf. Burke & Smith 2004). 

• Representatives of the RAP will be engaged by the sponsor to assist in the salvage excavation. 

1.3.1 Manual Excavation  

• The controlled hand excavations must involve the systematic excavation of sediments in spits 

(100 mm) or stratigraphic units. If multiple soil contexts are present within a spit, they are to 

be excavated separately and the collected soil sieved separately to assign artefacts to both 

spit and context. 

• Excavations must be excavated and recorded in 1x1m units. 

• Excavations must be undertaken by standard hand-held equipment including shovels, trowels, 

and other suitable manual equipment, and all deposits sieved using a 5 mm mesh.  

• Spoil heaps and sieving areas are to be located a reasonable distance from each excavation 

area. Datum points are to be established with an automatic line level using the highest corner 

of each individual excavation. Levels are to be recorded with an automatic level at the end of 

each spit/context, along with pH and Munsell readings and photographs. 
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• Where manual excavations are undertaken within the dune landform (IA-1), these excavations 

must proceed through upper deposits, shown in Plate 1 and in Figure 1: contexts 1, 2 and 3. 

Excavations may cease when either;  

o underlying deposits of light-coloured unconsolidated sand is exposed (see Figure 1: 

context 4 and Plate 1), or;  

o When excavations have reached a minimum depth of 400mm and the lower 200mm 

of this excavation contains no identified cultural heritage deposits.      

• Should the excavations identify any subsurface archaeological features that warrant further 

investigation and are not subject to contingency arrangements, the extent of salvage may be 

increased to follow the feature and determine the extent of the feature. Examples of 

subsurface archaeological features that warrant further investigation include a hearth or an 

intact knapping floor. The increase of salvage excavations will be limited to a total of 5m2. The 

archaeologist, in consultation with the RAP and the sponsor, will determine the location of 

any increased salvage excavation. 

• The salvage excavation quota will only be considered to be fulfilled when the required quota 
(detailed in Conditions 2, 3, 4, 5, 6) have been completed, irrespective of the number of 
artefacts collected. 

• The HA must catalogue, record, and analyse stone artefacts and other cultural materials; 
analysis will be undertaken according to best professional practice (cf. Burke & Smith 2004) 
and the research rationale as outlined in Section 1.6. 

• In the case of the discovery of human remains, the management procedures specified in 
Section 2.2.1 must be followed. 

 

 

Figure 1: Section drawing of 1x1A stratigraphic profile 
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Plate 1: 1x1A, stratigraphic profile displaying upper dark deposits and lower pale deposits. East elevation. 

1.3.2 Radiometric dating 

Radiocarbon dating samples must be collected from archaeological deposits where the contents and 
stratigraphic structure are suitable for dating analysis (e.g. in situ charcoal or other organic material). 
Any such samples that will add significantly to an understanding of the cultural heritage, established 
though prior dating undertaken during the CHMP, must be processed.  

1.4 Surface Salvage Collection Procedures 

The following procedures must be undertaken as part of the surface salvage conditions detailed in 
section Condition 6. 

• The surface salvage surface collection must be undertaken prior to the commencement of the 

activity within the vicinity of Nyamat LDAD 1 (VAHR 7221-1049). 

• Representatives of the RAP will be engaged by the sponsor to assist in the surface salvage 

collection. 

• An archaeologist, in conjunction with the RAP (if they choose to participate), must collect all 

readily visible surface artefacts that comprise Nyamat LDAD 1 (VAHR 7221-1049) via 

pedestrian inspection.  

• The DGPS co-ordinate location must be recorded for any artefact identified and collected 

during the surface salvage collection. 

• The salvage collection must be supervised by a person appropriately qualified in archaeology. 

• The archaeologist must label and package the Aboriginal cultural heritage with reference to 

provenance. 
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1.5 Protective Fencing 

The full extent of Salvage Zone A and Salvage Zone E  that will not be impacted by the activity must 
be appropriately fenced to prevent access by vehicles, machinery during the course of the activity. 
The set out of the fencing must be supervised by the Heritage Advisor to ensure that the extent of the 
site is protected. The RAP must be invited to attend to ensure compliance.  

The cost of the fencing, including the attendance of the HA and the RAP, will be at the cost of the 
Sponsor. Fencing must be a highly visible physical barrier encompassing the site and any redeposited 
material. "Do Not Enter" and/or "Heritage Protection Area" may be used as signage on the fence, at 
the discretion of the Site Foreman. The temporary fence should meet Australian Safety Standard AS 
4687‐2007 as best practice. This ensures a minimum fence height of 1500mm.  

1.6 Research Rationale 

The salvage programme will analyse the individual archaeological attributes of material from the 
Aboriginal cultural heritage places and compare notions of intra-site variability, through an 
examination of horizontal and vertical patterning/structure of artefact deposits across the four 
defined salvage locations. The following specific research questions must be addressed. 

1.6.1 Stone artefacts 

• What technological classes and artefact types are represented at the Aboriginal cultural 

heritage place? What formal tool types are represented? 

• What raw materials are represented and where might these have been sourced? 

• Is there any discernible vertical/stratigraphic patterning in artefact types and/or raw 

materials? If so, what might explain this patterning? 

• Do any locations within the place stand out from the general patterns? If so, how are they 

different and how might these differences be explained? 

1.6.2 Shell midden assemblages 

• What shellfish species are represented in the collected assemblage? 

• Is there any discernible vertical/stratigraphic patterning in shellfish species, and what might 

explain this patterning? 

• Do any locations within the place stand out from the general patterns? If so, how are they 

different and how might these differences be explained? 

• What activities were likely practised at the Aboriginal cultural heritage place?  

• What are the specific assemblage characteristics that suggest these activities took place? 

• Is there evidence for the division of activities across the registered place? 

• How does the archaeological assemblage compare to the archaeological record in the vicinity? 

1.6.3 Hearth features 

• Is there a discernible pattern of distribution of hearths within the activity area? 

• What was the identified function(s) of the hearth?  

• Is this function comparable to similar earth features identified within the activity area? 

• Can the materials used to create the hearth be determined through suitable wood anatomy 

studies? If so, what insights do these materials provide to the creation and function of the 

feature? 
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• Is the hearth feature comparable in age with the previously identified hearth features within 

the activity area?  

• Do the functions of the hearth(s) appear to change through time? 

• Are other archaeological materials associated with the hearth, and how do they compare to 
the archaeological record in the vicinity? 
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2.  CONTINGENCY PLANS 

2.1 Introduction 

This section describes contingency plans for the unexpected discovery of Aboriginal cultural heritage 
during the activity and for other matters that may affect the conduct of the activity, such as disputes, 
delays and other obstacles. This section also includes custody and management arrangements for 
Aboriginal cultural heritage that has been recovered or salvaged from the activity area and 
mechanisms for reviewing ongoing compliance with the management and contingency requirements 
of the cultural heritage management plan (CHMP). 

The proposed activity will impact upon the known extents of registered Aboriginal cultural heritage 
places VAHR 7221-1046, 7221-1048, and 7221-1049. These places comprise shell midden deposits, in 
the form of burnt shell, stone artefact scatters, and earth features (hearths). The nature of these 
registered places will be further investigated as a result of the compliance conditions detailed in 
section 9. 

Based on the findings of the CHMP assessment, it is expected that further Aboriginal cultural heritage 
materials of a similar nature will be identified during the activity. Therefore, the identification of the 
following Aboriginal cultural materials, or objects, are expected and will not trigger the contingency 
arrangements detailed below:  

• Shell midden deposits 

• Flaked stone artefacts  
 

The following contingency plans are to be implemented during the activity for any Aboriginal cultural 
heritage materials falling outside of these categories.  

2.2 Unexpected Discovery of Aboriginal Cultural Heritage 

2.2.1 Unexpected discovery of Human Remains  

The following steps must be taken if any suspected human remains are found in the activity area. 

1. Discovery: 

• If suspected human remains are discovered, all activity in the vicinity must stop; 

• The remains must be left in place, and protected from harm or damage; 

• All activity within 10 m of the suspected human remains must cease immediately to ensure 
minimal damage is caused to the remains; and, 

• Protective fencing must be erected around the 10 m buffer and signage stating that the area 
is a “no‐go zone” must be erected to ensure that any further damage is minimized. 

2. Notification: 

• Once suspected human remains have been found, the State Coroner’s Office and the Victoria 

Police must be notified immediately; 
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• If there are reasonable grounds to believe the remains are Aboriginal Ancestral Remains, the 

Coronial Admissions and Enquiries hotline must be immediately notified on 1300 888 544; and, 

• All details of the location and nature of the human remains must be provided to the relevant 

authorities;  

• If it is confirmed by these authorities the discovered remains are Aboriginal Ancestral Remains, 

the person responsible for the activity must report the existence of them to the Victorian 

Aboriginal Heritage Council in accordance with section 17 of the Aboriginal Heritage Act 2006 (the 

Act). 

3. Impact mitigation or salvage: 

• The Victorian Aboriginal Heritage Council, after taking reasonable steps to consult with any 

Aboriginal person or body with an interest in the Aboriginal Ancestral Remains, will determine the 

appropriate course of action as required by section 18(2)(b) of the Act; 

• An appropriate impact mitigation or salvage strategy as determined by the Victorian Aboriginal 

Heritage Council must be implemented by the Sponsor/Sponsor’s delegate. 

4. Curation and further analysis: 

• The treatment of salvaged Aboriginal Ancestral Remains must be in accordance with the direction 

of the Victorian Aboriginal Heritage Council. 

5. Reburial: 

• Any reburial site(s) must be fully documented by an experienced and qualified archaeologist, 

clearly marked and all details provided to Aboriginal Victoria (AV); 

• Appropriate management measures must be implemented to ensure the remains are not 

disturbed in the future. 

2.2.2 Unexpected discovery of Aboriginal places or objects other than Human Remains, 
shell midden deposits, and flaked stone artefacts  

If unexpected Aboriginal places or objects other than human remains, shell midden deposits, or flaked 
stone artefacts, are found during the activity, the following steps must be applied:  

• The person who identified the find will immediately notify the person in charge of the activity; 

• The person in charge of the activity must then suspend any relevant works at the location of the 

discovery and to a distance of 10 m, isolate the find via the creation of a temporary exclusion zone 

using safety webbing or other suitable method, and the material is to remain in situ; 

• All relevant personnel must be made aware of the exclusion zone; 

• Works may continue outside of the 10 m exclusion zone. However, if further Aboriginal cultural 

heritage is identified, these works must also be suspended, and additional exclusion zones created 

as described above; 

• The person in charge of works must notify a Heritage Advisor (HA) and/or the RAP of the find 

within two business days of the discovery; 
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• Within two business days of notification, the HA or an Aboriginal Heritage officer of the RAP is to 

attend and inspect the find;  

• Within two business days of the inspection, the HA or an Aboriginal Heritage officer of the RAP 

will notify the Sponsor/Sponsor’s delegate and relevant RAP of the outcomes of the inspection 

and which of the four following scenarios apply: 

o The find is not Aboriginal cultural heritage and works may recommence within the 

exclusion zone; 

o The Aboriginal cultural heritage is part of an existing managed VAHR place and the 

material will be managed under the relevant compliance conditions detailed in section 1; 

or, 

o The Aboriginal cultural heritage is not part of an existing managed VAHR place and will be 

dealt with in accordance with section 2.2.3; 

o The Aboriginal cultural heritage is an expected find, i.e. shell midden material or flaked 

stone artefacts, and works may recommence within the exclusion zone. 

• The Sponsor/Sponsor’s delegate will be responsible for all reasonable costs associated with the 

involvement of the RAP in fulfilling the requirements of these contingencies. 

2.2.3 Unexpected discovery of cultural materials that are not an artefact scatter and/or or 
shell midden 

Following the inspection, if it is determined that the discovered Aboriginal cultural heritage comprises 
a site type that is not an artefact scatter, LDAD, and/or shell midden, the following steps must be 
applied:  

Note: if suspected human remains are identified see Section 2.2.1. 

• The HA, with the assistance of the relevant RAP (should they choose to participate) will inspect 
the Aboriginal cultural heritage. This inspection may take place in conjunction with the HA’s 
inspection in Section 2.2.2, in which case no additional inspection is required; 

• The Sponsor, the HA and the relevant RAP (should they choose to participate) will discuss the 
possibility of avoiding or minimising harm to the Aboriginal cultural heritage, where possible: 

o All practicable efforts must be made by the Sponsor/Sponsor’s delegate to avoid 

impacts to the Aboriginal cultural heritage. Where this is not achievable, all 

practicable attempts must be made to minimise impacts to the Aboriginal cultural 

heritage. Where impact avoidance or minimisation is achievable, appropriate 

protection measures may need to be established; 

• In the instance that impacts to the Aboriginal cultural heritage cannot be avoided and the 

Aboriginal cultural heritage comprises a place type conducive to salvage, a salvage excavation 

and/or collection of the Aboriginal cultural heritage must be undertaken. Details regarding 

the methodology of any collection or salvage will be determined by the HA in consultation 

with the RAP Applicant(s)/Traditional Owner group(s) (should they choose to participate) and 

the Sponsor/Sponsor’s delegate. The HA must: 

o Facilitate the involvement of the relevant RAP (should they choose to participate) in 

the on-site investigation and assessment of the significance of the Aboriginal cultural 

heritage; 
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o Ensure that any Aboriginal cultural heritage recovered during the salvage are secured 

as per Section 2.3 (see below);  

o Prepare a report detailing the findings of any collection, salvage and analysis of 

material recovered as a result of this activity, to be complete and lodged with the 

Heritage Registrar, AV as soon as possible and within a maximum of 6 months. This 

report will include plans and/or maps that accurately present the location and extent 

of any excavation, and the details of any exposed sediments and stratigraphy; 

• Unless an appropriate alternative methodology has been agreed upon between the HA, the 

RAP Applicant(s)/Traditional Owner group(s) (should they choose to participate) and the 

Sponsor/Sponsor’s delegate, in the event that salvage excavations are required: 

o The initial aim of any salvage is to establish the extent, nature and significance of the 

Aboriginal cultural heritage;  

o Salvage excavations must include controlled excavation (as per regulation 65(7) of the 

Aboriginal Heritage Regulations 2018 (Vic) and Appendix 3 of the AV Guide to 

Preparing a Cultural Heritage Management Plan) and be supervised by a person 

appropriately qualified in archaeology;  

o All excavated deposits must be sieved, and the presence of any additional Aboriginal 

cultural heritage material recorded in detail; 

o Where Aboriginal cultural heritage material is considered in situ, suitable material is 

available (e.g., in situ charcoal or other organic material, sediments with clear 

stratification and associated archaeological deposits), and where dating will add 

significantly to an understanding of the cultural heritage, appropriate samples for age 

determinations must be collected and processed (e.g., radiocarbon, TL, OSL); 

o Subsequent aims of the salvage excavations will be to establish: 

▪ The character, if extant, of the excavated artefact assemblage; and 

▪ As far as possible, the nature of occupation of any identified Aboriginal 

cultural heritage; 

• In the instance that impacts to the Aboriginal cultural heritage cannot be avoided and it is 

determined that the Aboriginal cultural heritage comprises a place type that cannot be subject 

to a salvage excavation or collection (e.g., scarred tree, quarry), an appropriate management 

response will be determined by the HA in consultation with the relevant RAP 

Applicant/Traditional Owner group(s), should they choose to participate, and the Sponsor. 

Work may recommence within the temporary exclusion zone: 

• When the appropriate protective measures have been taken;  

• When any required salvage has been completed; and 

• Where the relevant data required to update, and/or complete Aboriginal cultural heritage 

records has been collected. 
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2.3 Custody and Management of Aboriginal Cultural Heritage Recovered 

Any Aboriginal cultural heritage recovered or salvaged from the activity area remains the property of 
a Registered Aboriginal Party (if present). 

• For any Aboriginal cultural heritage managed under Section 2 of this CHMP, it will be the 

responsibility of a HA to: 

o Catalogue the Aboriginal cultural heritage; 

o Label and package the Aboriginal cultural heritage with reference to provenance; 

o Arrange storage of the Aboriginal cultural heritage in a secure location nominated by 

the HA together with copies of the catalogue and assessment documentation. 

• Within 12 months of the identification of the heritage or completion of the activity, the 
Sponsor/Sponsor’s delegate and a HA must facilitate the appropriate repatriation of the 
Aboriginal cultural heritage:  

o The HA must consult with the relevant RAP (should they choose to participate) as to 

the preferred method for repatriation. The repatriation and/or reburial of the 

artefacts should be undertaken in accordance with guidelines provided by the RAP.  

o In the event that no agreement can be reached, the HA will determine an appropriate 

repatriation location; 

o Where repatriation involves reburial, Aboriginal cultural heritage should be placed in 

an appropriate container, the reburial location should preferably be close to the 

original find spot, and the relevant RAP Applicant(s)/Traditional Owner groups(s) must 

be invited to participate;  

o The location of any repatriated material is to be recorded and submitted to the 

Heritage Registrar via the appropriate VAHR forms. 

• The custody of Aboriginal cultural heritage recovered or salvaged from the activity area should 
comply with the requirements established by the Aboriginal Heritage Act 2006, and be 
assigned according to the following order of priority, as appropriate: 

o Relevant RAP that is registered for the land from which the Aboriginal cultural 

heritage is salvaged; 

o Relevant Native Title holder; 

o Relevant Native Title party; 

o Relevant Aboriginal persons with traditional or familial links; 

o Relevant Aboriginal organisations with historical or contemporary links; 

o Owner of the land; 

o Museum Victoria.  
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2.4 Reviewing Compliance with the Management Plan 

In order to ensure that the CHMP is adhered to and to prevent possible dispute, auditing or stop-works 
orders, it is imperative that all steps discussed above are followed. To ensure this the following 
procedure must be applied: 

• All relevant parties must be familiar with the CHMP; 

• All relevant personnel involved in the activity/activity area must be familiar with the 

procedures defined in the CHMP; 

• A ‘Compliance Review Checklist’ (Section 2.5) should be completed by the Sponsor/Sponsor’s 

delegate prior to the commencement of the activity, and at regular intervals during the course 

of the activity (e.g., weekly or fortnightly); 

• Communication between the parties must remain open and any changes to contact details be 

communicated to the other party immediately (see Section 2.8); 

• Any query should be handled immediately in order to prevent non-compliance with the CHMP. 

• In the event of non-compliance with the CHMP the authorised project delegates (see Section 

2.8) will identify the cause of this non-compliance and undertake to remedy this within the 

terms of the present CHMP, the Aboriginal Heritage Act 2006 and the Aboriginal Heritage 

Regulations 2018. 
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Date:         

Name of recorder:        

Position of recorder:        

       
If required (see section 1 of the CHMP), have key personnel been inducted as to: 
  YES NO COMMENT 

 existence of the CHMP?    

 role of the CHMP?         

 appropriate responses to cultural heritage?       

 implications of 'exclusion zones' (where relevant)?       

 results of non-compliance with the CHMP?       

          

Has any unexpected cultural heritage been discovered since the previous checklist 
submission? 
        

       

If yes:   YES NO COMMENT 

 was the person in charge of the activity notified of the discovery? 
        

 were all relevant works at the location of the discovery immediately ceased?      
  
  

 was a 'temporary exclusion zone' established within a 10 m radius of the 
discovery?      

  
  

 if yes, how was this exclusion zone 
established?  

  
 
 
  

 were all personnel made aware of the exclusion zone? 
      

  
  

 was a heritage advisor notified of the find within two working days of discovery?  
      

  
  

 did a heritage advisor attend the site within two working days of notification? 
      

  
  

 were the RAP Applicant(s)/Traditional Owner group(s) notified of the results of 
the inspection within two working days?  
      

  
  

 were the RAP Applicant(s)/Traditional Owner group(s) invited to inspect the 
discovery?  
      

  
  

 what process was determined to be appropriate by the HA 
and RAP Applicant(s)/Traditional Owner group(s)?  
  

  
 
 
  

 was this process followed? 
      

  
  

 

Additional comments:         

         
 

              
 

Signatures:       

 

Person in Charge:           
 

               

        

Table 4: Recommended compliance review checklist  
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2.5 Compliance Review Checklist 

The regular completion of a compliance review checklist, such as the template presented in Table 4, is 
recommended. The Sponsor/Sponsor’s delegate should complete the checklist prior to the commencement 
of the activity, and at regular intervals during the course of the activity (e.g., weekly or fortnightly), to assist 
with documenting compliance with this CHMP. 

2.6 Dispute Resolution 

No dispute resolution contingencies have been provided as the RAP was under special administration  at time 

of submission of the NOI for this CHMP.  

2.7 Delays and Other Obstacles 

If delays or other obstacles that may affect the conduct of the activity occur (e.g., a change of the development 
footprint), a process will be developed between the Sponsor/Sponsor’s delegate and the HA to resolve these 
issues. Advice will be sought from AV and the RAP Applicant(s)/Traditional Owner group(s) or other agreed 
Aboriginal stakeholders, as applicable.  

2.8 Authorised Project Delegates and the Handling of Sensitive Information 

For the purpose of communication, the following persons will act as project delegates: 

Sponsor 
Authorised Project Delegate:  
Tim Rudge 
68 Snapper Point Road, Allestree VIC 3305 
Tim.Rudge@yumbah.com 
03 5529 5599 

Heritage Advisor (HA) 
Authorised Project Delegate: TBA 

Any change in personnel appointed as Authorised Project Delegates in one party must be promptly notified to 
all other parties. The parties must agree upon what constitutes sensitive information and how it should be 
managed and must maintain the confidentiality of all communications regarding information agreed to be 
such. 

Note: These contingencies cannot prescribe the duties of future RAP(s). RAP(s) may take part in the 
contingencies outlined in this CHMP if they exist and wish to do so. 
 

 

mailto:brendan.thian@wannonwater.com.au
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PART 2 - ASSESSMENT 
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3. INTRODUCTION TO THE CULTURAL 
HERITAGE ASSESSMENT 

3.1 Reason for preparing the cultural heritage management plan 

This cultural heritage management plan (CHMP) has been prepared by the sponsor as a mandatory CHMP 
under Section 46 of the Aboriginal Heritage Act 2006 (the Act) to allow the management and protection of 
Aboriginal cultural heritage during the course of activities associated with the proposed development at Lot 1 
and 8, 315 Dutton Way, Bolwarra, that may disturb Aboriginal cultural heritage places within the activity area. 
In addition, this cultural heritage management plan provides contingency arrangements for managing the 
discovery of any further Aboriginal cultural heritage places identified during construction works associated 
with the development.  

A mandatory CHMP is required for an activity if (Regulation 7) –  

(a) all or part of the activity area for the activity is an area of cultural heritage sensitivity; and 

(b) all or part of the activity is a high impact activity. 

3.1.1 Is this activity area an area of cultural heritage sensitivity? 

Regulation 30 – Coastal Crown land  

(1) Subject to subregulation (2), coastal Crown land is an area of cultural heritage 

sensitivity. 

(2) If part of an area of coastal Crown land has been subject to significant ground 

disturbance, that part is not an area of cultural heritage sensitivity. 

Regulation 40 – Dunes  

(1) Subject to subregulation (2), a dune or a source bordering dune is an area of cultural 

heritage sensitivity. 

(2) If part of an area of a source bordering dune has been subject to significant ground 

disturbance, that part is not an area of cultural heritage sensitivity. 

(3)  In this regulation- 

dune includes an inland, riverine, lacustrine or coastal dune; 

source bordering dune means an area identified as “Qdi” in the Surface Geology of Victoria 1:250 000 

map book. 

 

The activity area is listed as coastal Crown land and also contains landforms identified as dunes and is therefore 
within an area of cultural heritage sensitivity according to Regulation 30 and 40 of the Aboriginal Heritage 
Regulations 2018 (Vic). 
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3.1.2 Is this activity a high impact activity? 

Regulation 46: Buildings and works for specified uses  
(1) The construction of a building or the construction or carrying out of works on land is a high 

impact activity if the construction of the building or the construction or carrying out of the 
works—  
 

(a) would result in significant ground disturbance; and  
(b) is for or associated with the use of the land for any one or more of the following 

purposes—  

(i) aquaculture 

As defined in the Victorian Planning Provisions, under clause 74 (definitions) the land use terms: Aquaculture 

describes: 

Land used to keep or breed aquatic animals, or cultivate or propagate aquatic plants.   

The activity is therefore a high impact activity under r 46(1)(b)(i) of the Aboriginal Heritage Regulations 2018.  

3.1.3 Is a mandatory Cultural Heritage Management Plan required for the activity? 

According to the criteria and definitions outlined above, the sponsor is required to prepare a mandatory CHMP 
for the proposed activity as per Regulation 7 of the Aboriginal Heritage Regulations 2018, as the activity area 
is located within an area of Aboriginal cultural heritage sensitivity and the proposed activity is a high impact 
activity. 

3.2 Notice of intention to prepare a Cultural Heritage Management Plan 

Notice of intention to prepare a CHMP (NOI), as required by Section 54 of the Aboriginal Heritage Act 2006, 
was submitted to the Secretary of the Department of Premier and Cabinet on 11 November 2016, and a 
response was received on 11 November 2016 (Appendix 1).   

[The NOI was also submitted to the relevant land owners and managers: 

• Yumbah Aquaculture Ltd  

• Glenelg Shire Council 

A copy of the NOI is included in Appendix 1. 

3.3 The location of the activity area 

The activity area is located on the south-west Victorian coast in proximity to the township of Portland. 
Specifically, the activity area is located at Lot 1 and 8, 315 Dutton Way, Bolwarra, within the Glenelg local 
government area. The activity area encompasses seven allotments and two road alignments listed in Table 5 
and Map 4 - Map 6. 

The activity area lies within: 

• RLZ  –  Rural Living Zone  

• PPRZ – Public Park and Recreational Zone 
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Permitted uses, under the Glenelg Planning Provisions, are included in Appendix 3. The activity area is larger 
than 40 ha, it is considered a large-sized activity, as established by Regulation 81 of the Aboriginal Heritage 
Regulations 2018 (Vic). The activity area is shown in Map 5 and Map 6. 

3.4 The name of the Sponsor 

The sponsor is Yumbah Aquaculture Ltd (ABN 89 082 219 636). 

3.5 The name of the Heritage Advisor/ Author 

This CHMP has been authored by qualified archaeologists and heritage advisors, in accordance with section 
189 of the Act.  

The Heritage Advisor for this CHMP is: 

• Zachary Jones,  

Senior Project Manager, Andrew Long and Associates 
B. Archaeology (Hons) 2013. 
4 year’s industry experience. 

 
The author of this CHMP is: 

• Zachary Jones, Senior Project Manager, Andrew Long and Associates. 

3.6 The owners and occupiers of the land 

The activity area is located within private property, coastal crown land, and roadways. Table 5 lists the owners 
and occupiers of the land within the activity area, who were notified of the preparation of the CHMP.  

Table 5: Owners and occupiers of the activity area 

Lot and SPI Description Owner Occupier 

1\PS500867 315 Dutton Way, Bolwarra Yumbah Aquaculture Ltd  Unoccupied 

8\PS500867 315 Dutton Way, Bolwarra Yumbah Aquaculture Ltd  Unoccupied 

1\TP963924 315 Dutton Way, Bolwarra Yumbah Aquaculture Ltd  Unoccupied 

1\TP18988 315 Dutton Way, Bolwarra Yumbah Aquaculture Ltd Unoccupied 

1\TP21860 Vacant land, Dutton Way Bolwarra Glenelg Shire Council Unoccupied 

24A\PP2175 Coastal Crown Land Glenelg Shire Council Unoccupied 

2008\PP2175 Government Road Glenelg Shire Council Unoccupied 

- Great South West Walk Glenelg Shire Council Roadway 

- Dutton Way Glenelg Shire Council Roadway 

 

3.7 Registered Aboriginal Parties/Activity Advisory Group 

At the time the NOI was submitted, the Register of Indigenous Corporations had placed the Gunditj Mirring 
Traditional Owner Aboriginal Corporation (GMTOAC) under special administration (as of 03/09/2017). As a 
result, Aboriginal Victoria were identified as the evaluator of the CHMP. The period of special administration  
ended on 15th January 2018. Representatives of the GMTOAC attended the field component of the CHMP and 
were consulted in regard to the field testing strategies, outcomes, and CHMP conditions. 
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Map 4: Location of the activity area 
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4. ACTIVITY DESCRIPTION 

4.1 Introduction 

This section includes a detailed description of the nature of the proposed activity and any ancillary works 
associated with the activity as well as a description of the likely impact on the surface of the land and buried 
former land surfaces, in order to assess the scope for potential impact on Aboriginal cultural heritage. 

4.2 Description of the activity 

The sponsor proposes to develop the activity area for use as an aquaculture farm. The development will 
include the installation of module tanks for the purpose of farming abalone, and potentially other shellfish 
species, in a controlled environment which provides a stress-free environment for the shellfish and minimises 
handling by operators. The module tanks will account for the greater portion of the activity area, however 
substantial land surface will also be developed to facilitate support infrastructure. This will include a water 
pump system comprising  outlet and inlet alignments and pup stations, site-facility structures, amenities, and 
access roadways/car parks. These developments will be concentrated within the centre, southern and western 
portion of the activity area. The proposed layout of the activity is shown in Figure 2. A summary of components 
and their approximate size is shown in Table 6. 

Table 6: Approximate size of aquaculture farm components 

Activity component Approximate size (m2) 

Abalone Module Tanks  181,655 

Abalone Nurseries   22,222 

Abalone Hatchery      1,500 

Ancillary Solar System   17,000 

Pump station      2,030 

Pump Station workshop         180 

Administration and staff amenities      1,145 

Car parking area      2,770 

Main site workshop      1,500 

Storage Facility      1,500 

Live Abalone Harvest depot      1,500 

Outlet/ Inlet alignments   

 

Surface preparation for the module tanks represents the greatest impact to ground surfaces associated within 
the activity area, due to the existing undulating ground-surface. Ground levelling and associated soil 
redistribution will be undertaken across the southern and central portion of the activity area to establish a 
level surface for construction of the module tanks, solar system and nursery structures. This process will result 
in the scalping of dune ridges and infilling of swales to achieve a desired levelled surface. Subsequent soil 
compaction and the laying of bedding sands will be undertaken, and finally the laying of 75mm concrete slabs 
for the module tanks.  

Significant soil grading and redistribution will also occur in the naturally low-lying central/ northern portion of 
the activity area to create a raised pad for the module tanks, level with the developed surfaces in the southern 
area. This will be achieved through excavation of dune deposits in the western portion of the activity area and 
soil distribution into the low-laying pad extent. 
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The process of surface levelling, excavation, and redistribution will result in a varied depth of impact that  must 
be regarded as >1.5 m in depth for the purpose of the CHMP. These are reflected in the recorded excavation 
depths listed in Figure 3. The extent of these works across the activity area is undetermined and therefore 
should be regarded as impacting all dune surface soils across the south-western portion of the activity area, 
beyond the footprint of the proposed structures.  

The module pumps will be serviced by outlet pumps at four locations within the southern boundary of the 
activity area, adjacent to Dutton Way. Impacts associated with this installation process will be 1.35m below 
sea level  (>2.0 m depth below ground surface). Associated inlet/outlet alignments will extend from land at 
315 Dutton Way, through four defined easements included in the activity area, up to 217m into Portland Bay 
from the shoreline. The outlets will likely be installed through open-cut excavation methods ad will be at a 
depth of 0.0 above sea level. Once these enter Portland Bay, the piping will be positioned on the sea-bottom.   

The construction of support facilities associated with the aquaculture farm will be positioned to the east and 
west of the module tanks, and include an Abalone nursery structure, ancillary solar system, storage facilities, 
workshop, live harvest depot, vehicle parking, and an office building. These structures will result in impacts to 
ground surfaces of a maximum depth of 0.6-1.0 m, however the preceding excavation/ redistribution 
processes detailed above will include these areas and represent the greatest impact to these surfaces (>1.5m).  

Access roadways will also be constructed within the western, northern and eastern portion of the activity area 
and involve a process of ground surface preparation. Impacts associated with these developments are 
regarded as extending to depths of 600 mm.  

No developments or impacts are proposed within the eastern portion of the activity area, on surfaces to the 
east of the Great South West Walk, as shown in Figure 2.  

All sediments being excavated during the activity will be retained within the activity area.  
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Figure 2: Indicative layout of the proposed aquaculture development.  
 

 

Figure 3: Survey plan of the proposed activity, including max excavation depth associated with pump stations and module tanks.  
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5. EXTENT OF THE ACTIVITY AREA 

5.1 Introduction 

The extent of the activity area is described in this section. This CHMP relates only to the area described within 
this section. 

5.2 Extent of the activity area 

The activity area is an irregularly-shaped parcel of land encompassing seven allotments and two road sections 
at Dutton Way, Bolwarra, in western Victoria. 

The activity area comprises 726966.916 m² or 72.697 ha and is defined by established property boundaries to 
the north of Dutton Way, with the exception of surfaces within the road reserve/ carriage way of the Great 
South-West Walk. 

The activity area also includes a section of Dutton Way and coastal crown land along four proposed utility 
alignments. The Lot and SPI, descriptions are detailed in Table 5. It is noted that the proposed alignment  may 
extend approximately 400 metres into Portland Bay. For the purpose of this CHMP, the Activity Area map 
assessed, and displayed, the length of these alignments within land surfaces only.    

The activity area is larger than 40 ha, it is considered a large-sized activity, as established by Regulation 81 of 
the Aboriginal Heritage Regulations 2018 (Vic). The activity area is clearly defined in Maps 2 - Map 6. 
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Map 5: Map of the Activity Area 
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Map 6: Photomap of the Activity Area 
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6. DOCUMENTATION OF CONSULTATION 

6.1 Notice of intention to prepare a Cultural Heritage Management Plan 

In accordance with the requirements of Section 54 of the Act, on 20 November 2017 a formal Notice of Intent 
to Prepare a CHMP was submitted to the Secretary, Department of Premier and Cabinet (Appendix 1), and a 
response was received on 18 June 2018. The Gunditj Mirring Aboriginal Corporation (the RAP) were under 
Administration at the time of lodgement of the NOI. Pursuant with Section 132 (2- b) of the Act, the Secretary, 
DPC will evaluate the CHMP.  

The NOI was also submitted to the relevant land owners and managers: 

• Yumbah Aquaculture Ltd  

• Glenelg Shire Council 

6.2 Registered Aboriginal Parties  

At the time the NOI was submitted, the Register of Indigenous Corporations had placed the Gunditj Mirring 
Traditional Owner Aboriginal Corporation (GMTOAC) under special administration (as of 03/09/2017). As a 
result, Aboriginal Victoria were identified as the evaluator of the CHMP. The GMTOAC were consulted 
throughout the preparation of the CHMP. The period of special administration  on 15th January 2018.  

Table 7: Traditional Owner groups relevant to the activity area 

Name Abbreviation Status at time of NOI lodgement Current Status 

Gunditj Mirring Traditional 
Owners Aboriginal Corporation 

GMTOAC RAP, under Special Administration RAP 

6.3 Participants in the assessment 

The participants in the assessments undertaken for this CHMP are listed in Table 3. 

Table 8: Participants in the Assessment 

Participant Organisation Position Date 

Damien Bell GMTOAC Chief Executive Officer 18/12/2017- 12/10/2018 

Bill Bell GMTOAC Cultural Heritage Co-ordinator 
 

18/12/2017- 12/10/2018 

Walter Saunders GMTOAC Representative 23/07/18 – 25/07/18 

Nicole Hudson GMTOAC Representative 30/04/18 - 04/05/18 26/07/18 – 
27/07/18 

Bethany Hudson GMTOAC Representative 30/04/18 - 04/05/18  
17/05/18 – 18/05/18 

Brad Williams GMTOAC Representative 14/05/18 – 16/05/18 23/07/18 – 
25/07/18 

John Kina GMTOAC Representative 26/07/18 – 27/07/18 



 

37 
 

6.4 Summary of consultation 

1. An onsite meeting was held with Bill Bell (GMTOAC) on 20/12/2017, prior to the commencement of 
field work to discuss the approaches to the standard assessment.  
 

2. The GMTOAC provided representatives for the standard and complex assessment phases of the 
CHMP. These representatives were consulted throughout the field component of the CHMP. This 
consultation took the form of informal discussions regarding the testing methodology and results, as 
well as issues relating to any oral history information known about the study region. The outcomes of 
this consultation are reflected in the description of the testing methodology, the discussion of the 
results and the recommendations presented within this management plan.  
 

3. A meeting was held with the sponsor, the HA and representatives of AV on 11/07/2018 to discuss the 
results of subsurface testing and approaches to further testing and place registration as well as the 
scheduling of a meeting with the RAP to discuss the findings and recommendations. The outcomes of 
the meeting were forwarded to the GMTOAC who were unable to attend. A subsequent phone 
conversation was held between the HA and Bill Bell to discuss the proposed strategy to further testing.  

Key Outcomes 

• Nature of the development, focussing on associated impacts to ground surfaces 

• Results of field testing to date 

• Scope to redesign layout of the proposed developments 

• Scope of further subsurface excavations  

• Landform-based site registration processes 

• Scope for dating of hearth materials 

• Scope for ground-penetrating radar to be utilized 

• Ongoing engagement of the RAP in the design of testing programme and meetings to discuss 

findings and salvage conditions of the CHMP 

• Order of proceedings moving forward  

 

4. A subsequent meeting was held with the RAP, the sponsor, AV and the HA on 07/08/2018 to discuss 
the results of archaeological testing, place registration strategies, and salvage conditions to be 
included within the CHMP.  These topics were discussed with Damien Bell and Bill Bell (GMTOAC), Dan 
Cummins (Aboriginal Victoria), Tim Rudge, (the Sponsor), and Zak Jones (HA). The key outcomes are 
listed below. 

Key Outcomes 

• Aboriginal site registration processes: 

The site registration is to proceed on a landform bases, encompassing surfaces along the former 
lagoon boundaries and omitting areas where cultural heritage was not identified, i.e. negative 
test pits. Cultural deposits identified further from the lagoon will be registered as a single Low-
Density artefact distribution. 

• Radiocarbon dating of charcoal material: 

Four radiocarbon samples have been sent to Waikato University for dating purposes. These 
comprise two samples from 1x1A (hearth feature along drainage channel), one from STP: D7 
(hearth feature along rear boundary of former lagoon) and one sample from STP-P23 (a buried 
diffuse shell midden deposit).  
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• Scope of salvage excavations and contingency arrangements: 

The salvage programme is to include the manual excavation of 88m²  across four locations of 
identified cultural heritage within the dune landform, including an 8x8m excavation at the 
location of the intact hearth feature, as well as a single 4x4m, and two 2x2m, excavations at areas 
containing higher artefact densities. Excavations will focus on the upper deposits of dark sandy 
silts and will cease at underlaying deposits of light-grey sand (anticipated depths of 500-600mm). 
An exception to this will be made should an archaeological feature require further excavation.     

• The use of Ground Penetrating Radar is to be explored to determine if any subsurface features 
are identified in proximity to the intact hearth feature and the adjacent natural drainage channel.  

• The CHMP will detail contingency arrangements that are tailored to address the identification of 
unexpected cultural materials and features only.  

The representatives consulted for this CHMP are listed in Table 8. A record of further communications during 
the preparation of the CHMP is shown in Table 4.  

 

Table 9: Summary of consultation 

Date Mode of 
communication  

Sender  Recipient  Communication 

20-11-2017 Email ALA AV NOI submitted 

20-11-2017 Email AV ALA Formal response from AV 

20-12-2017 Meeting   ZJ and BB conducted an onsite meeting to discuss the 
CHMP and approaches to the standard assessment. 

21-22/12/2018 Field work   Standard assessment undertaken 

March 2018 Email AV GMTOAC Series of emails discussing proposed subsurface 
testing methodology. GMTOAC endorsed the 
proposed method on 23/03/2018 

30/04/2018-
04/05/2018 

Field work   Complex assessment 

14-18/05/2018 Field work   Complex assessment 

11/07/2018 Meeting   Meeting with AV to discuss findings of complex 
assessment and strategy going forward 

12/07/2018 Phone and Email ALA GMTOAC Discussed outcomes of meeting and strategies for 
further subsurface testing. 

20/07/2018 Email GMTOAC ALA Confirmation of representative attendance for 
complex assessment 

23-27/07/2018 Field work   Complex assessment undertaken. 

07/08/2018 Findings and 
conditions 
meeting 

  Meeting with GMTOAC, AV, HA, and the Sponsor, to 
discuss the outcomes of the complex assessment and 
CHMP conditions. 

ACHRIS Aboriginal Cultural Heritage Register and Information System 
ALA Andrew Long and Associates 
AV Aboriginal Victoria 
GMTOAC Gunditj Mirring Traditional Owners Aboriginal Corporation
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7. DESKTOP ASSESSMENT 

7.1 Introduction and aims 

This section outlines the aims, methods and results of the desktop assessment. The aims of a desktop 
assessment are: 

• To undertake a search of the Victorian Aboriginal Heritage Register (VAHR) for information relating to 
the activity area; 

• To determine a geographic region that is relevant to the Aboriginal cultural heritage that may be 
present in the activity area; 

• To review reports and published works about Aboriginal cultural heritage within the geographic 
region; 

• To review historical and ethnohistorical accounts of Aboriginal occupation of the geographic region; 

• To review the landforms or geomorphology of the activity area; 

• To review the history of use of the activity area; and 

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

7.2 Method of assessment 

The methods used to undertake the desktop assessment included: 

• using appropriate sources, including Victorian government online information, reviewing and 
summarising relevant environmental background; 

• searching the Victorian Aboriginal Heritage Register (VAHR) and other research sources (for example, 
consultancy reports, academic research) for information relating to the activity area and the 
geographic region (a VAHR search was undertaken on 20 November 2017 and 15 October 2018); and 

• reviewing and analysing this information to identify or characterise the Aboriginal cultural heritage 
site types and locations likely to be present within the activity area. 

7.3 Obstacles 

There were no obstacles to undertaking the desktop assessment. 

7.4 Persons involved in the desktop assessment 

The desktop assessment was conducted prior to the commencement of the standard and complex assessment. 
The following individuals were involved: 

• Zachary Jones, Senior Project Manager, Andrew Long + Associates 

• Dr Josara de Lange, GIS Manager, Andrew Long + Associates 
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• Dr Jacqui Tumney, Project Manager, GIS Officer, Andrew Long + Associates 

• Roanne Pancho, GIS Officer, Andrew Long + Associates 

 

7.5 RAP information 

Please note that no oral information was collected during the desktop assessment. 

7.6 Geographic region 

It is important to understand the geographic and environmental context of the activity area in order to gain a 
better understanding of the possible resources available to pre-contact Aboriginal people. In addition, this 
information assists in determining whether natural environmental processes (i.e. weathering of land surfaces) 
will have impacted on sites. 

A 12,168 ha geographic region was considered appropriate for this CHMP, capturing the activity area and 
surrounding coastal environments. The geographic region is bounded to the west by Wattle Hill Creek and to 
the east by the Surrey River. The northern extent of the geographic region is defined by a horizontal boundary 
between the two waterways, approximately 10 km inland, and the southern boundary follows the coastal 
margin between the two waterways. The geographic region is shown in Map 7. 

7.7 Geomorphology, landforms and environment of the activity area 

7.7.1 Landforms/geomorphology 

The Portland Peninsula is an upland on which undulating Quaternary dunes and dune calcarenite ridges overlie 
Newer Volcanics of the Neogene-Pleistocene period (Map 7, Map 8). 

). The most prominent landform within the activity area is an ancient shoreline, in the form of a bluff, that 
extends westward and northward beyond the activity area and rises 50-80 m above the coastal margin. The 
landform formed from uplifted fault blocks with overlaying basalts and basalt-derived sediments. The 
escarpment represents a “laterally persistent abandoned sea cliff” (Bourman, Murray Wallace, and Harvey 
2016). Volcanic sediments on the escarpment are associated with the western volcanic plains, extending to 
Winchelsea in the east, to the Glenelg River in the west, and northward from Portland to Ararat. 

The low-lying central and southern portion of the activity area comprises a series of low barrier-dunes 
extending parallel to the coastal margin, with an associated lagoon catchment extending along their , landward 
boundary, and fed by overflow from the mouth of the Surrey River to the east. This dune system continues 
along the coastal margin of the Portland Bay, with the associated barrier-lagoon fed by the Fitzroy River and 
Lake Yumbuk further to the east. 

Sediments consist of relatively shallow deposits, less than 5 m in depth, of Quaternary aeolian deposits of fine- 
to medium-grained dune sand, which typically overlie older lithologies of sedimentary origin. The Land 
Conservation Council (1981:14) describes ‘Undifferentiated Calcareous Sands’ found in extensive 
unconsolidated to mobile dunes, formed of sands moved onshore from the continental shelf and reworked by 
wind action. These sands are characterised as yellow-brown, with little clay or organics, loose and structureless 
and extremely alkaline (Land Conservation Council 1981:14). The Coastal Management and Co-ordination 
Committee report (1981:29) described the Holocene Bridgewater Bay mobile to stabilised dunes as overlying 
Pleistocene calcarenites; they comprise friable, uniform calcareous sand with little or no soil formation and a 
pH of up to 9.5. 
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7.7.2 Environment 

7.7.2.1 Climate 
The climate of Australia has altered and fluctuated since the time of earliest human occupation around 40,000-

60,000 years ago within the Pleistocene period. The Pleistocene period is conventionally dated from two 

million to 10,000 years ago (Mulvaney and Kamminga 1999: 103). During the Pleistocene, lower sea levels 

were present across Australia, and the southern coastline extended southwards, connecting Tasmania to the 

Australian mainland (Cosgrove 1999: 362). During the late Pleistocene to early Holocene (Holocene period 

generally dates from around 10,000 years ago to the present day, Mulvaney and Kamminga 1999: 103) sea 

levels began to rise in response to post-glacial marine transgression resulting from the melting of late 

Pleistocene ice sheets (Lambeck and Nakada 1990: 143). This rise in sea levels separated Tasmania from the 

mainland and reduced the area of the Australian mainland. Victorian sea levels stabilised and reached modern 

levels before around 6000 years BP (Lambeck and Nakada 1990: 149).  

During the period of Aboriginal occupation of the western Victorian region, the climatic conditions varied 

greatly in regard to temperature and rainfall levels. During the late Pleistocene period, there was less rainfall 

and less precipitation throughout the continent, reducing the woodland forest areas of southern Australia and 

resulting in a predominance of grasslands. During the Last Glacial Maximum of the Pleistocene period (21,000-

15,000 years BP), temperatures were approximately 6-10 degrees lower than today (Mulvaney and Kamminga 

1999: 116). Within this time, there is evidence for dry/shallow lakes with conditions likely to have been too 

dry to support swamp or open-water environments (Aitken and Kershaw 1993: 76). The inland of Australia 

was characterised by arid and dry conditions and it is likely that Aboriginal people during this period would 

have experienced severe drought. Within southern Victoria these climatic conditions generally discouraged 

tree growth, although some trees survived in particularly sheltered and watered areas (Mulvaney and 

Kamminga 1999: 116).  

In the late Pleistocene to early Holocene (around 12,000-9,000 BP), warmer temperatures and increased 

precipitation resulted in the expansion of woodland and forest areas dominated by Eucalypts (Aitken and 

Kershaw 1993: 67).  

The climate of the study region is generally described as temperate with warm dry summers, predominantly 
winter rainfall and mild temperatures throughout the year.  At Portland the rainfall has a definite peak in 
August and the average annual rainfall is 86 cm (LCC 1972, 28). According to the Bureau of Meteorology, the 
mean annual rainfall for Cape Nelson Lighthouse is 681.8 mm1. 

7.7.2.2 Sea level 
The present sea level was established at approximately 6000 years Before Present (BP). Prior sea levels were 
lower during the glacial maximum, approximately 20,000 years ago, and have gradually risen from that time. 
Episodes of sea-level fluctuation, to levels higher than present, have also been attributed to the Holocene. 
Given the low-laying nature of the dunes (1-2 metres above current sea level), such fluctuation most likely 
resulted in the inundation of the dunes and lagoon area. Therefore, the coastal plain most likely represented 
both saline and fresh-water environments at different times during the Holocene period, with periods of 
partial and complete inundation. Sea levels stabilisation is attributed to a period 4,000 years BP.  

Modifications to the natural shoreline following European colonisation have been attributed to engineering 
of 19th last century, specifically the construction of the break-water at Portland. This affected sediment 
depositional processes within Portland Bay, resulting in the onset of wave erosion of the shoreline, having a 

                                                           
 

1 http://www.bom.gov.au/climate/averages/tables/cw_090184.shtml - accessed 20 October 2018 

http://www.bom.gov.au/climate/averages/tables/cw_090184.shtml
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marked impact on low-lying surfaces such as the coastal plain. The erosion of the coast continued until a stone 
wall was constructed to halt the process along Dutton Way (Bird 1993, 36).  

7.7.2.3 Vegetation 
Prior to 1750, vegetation in the activity area would have comprised swamp scrub and woodlands along the 
coastline backed by coastal dune scrubs grasslands and woodlands with pockets of shallow freshwater marsh 
wetlands. The area inland from Portland township would have contained herb-rich foothill forest species 
commonly found on the Victorian volcanic plains landform2 (Map 9). The plains of the wider Portland area 
comprised low densities of river red gum trees or drooping she-oaks overlying a ground cover of perennial 
wallaby and spear grasses. River red gums and tussock grasses occurred in narrow strips along the riverine 
complexes of these plains. 

Specifically, reconstructions of 1750 Ecological Vegetation Classes indicate the following vegetation types 
within the activity area: 

• Herb-rich Foothill Forest (23) 
A medium to tall open forest with woodland to 25m height over a sparse to dense shrub layer. 
Occupies easterly and southerly aspects, primarily on lower slopes and gullies. Includes Stringybark 
and Swamp Gum tree species. 
 

• Swamp Scrub (EVC 53): 
A closed shrub to 8m tall found at low elevations on alluvial deposits along streams or on poorly 
drained sites with nutrient and water availability. Vegetation includes Melaleuca species and dense 
thickets. 
 

• Coastal Dune Scrubs (EVC 160): 
A closed shrub to 3m tall with occasional emergent trees on siliceous and calcareous sands that are 
subject to salt spray and continues onshore winds. This vegetation class occupies the secondary dunes 
along ocean and bay beaches.  

An account written in 1857 described the vegetation along the coastal margin of Portland Bay as tea-tree 
swamps backed by dense forests (Bonwink, 1970, p. 97). Wetlands and swamps were situated behind the 
Portland Bay coastline. These areas would have been an important source of fresh water, and would have also 
provided edible bird species such as swans and ducks, as well as various fish and shellfish species. 

It is noted that the pre 1970 representation of coastal vegetation does not capture the scope of environmental 
diversity that were likely present within the activity area and surrounds during the   climate changes of the 
mid-late Holocene period.     

Existing vegetation 
The existing vegetation comprises grass and weed ground cover and occasional decorative trees. Native scrub 
vegetation is present within road reserve areas and along the coastal margin. 

                                                           
 

2 http://maps.biodiversity.vic.gov.au/viewer/?viewer=NatureKit – accessed 25 May 2018 
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Map 7: Geomorphology of the activity area and geographic region 
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Map 8: Geology of the activity area and geographic region 
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Map 9: Pre-1750 Ecological Vegetation Classes in the activity area and geographic region 
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Map 10: Previously registered Aboriginal cultural heritage places in the geographic region 
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Map 11: Previously registered Aboriginal cultural heritage places in the geographic region – Detail  Maps
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7.8 Past Aboriginal people’s occupation and resource utilisation within the 
geographic and broader region  

In this section the available ethnohistorical and historical information relating to Aboriginal people in the 
broader study region is briefly reviewed, complemented with the findings of archaeological investigations.  
This information can assist in formulating a model of Aboriginal subsistence and occupation patterns in the 
study area.  In conjunction with an analysis of the documented archaeological record of this area (Section 7.8), 
the ethnohistorical information also assists in the interpretation of archaeological sites in the wider area, and 
in predicting the potential location of archaeological site types within the immediate study region. 

Aboriginal peoples’ occupation of the study area extends over thousands of years. This occupation would likely 
have taken the form of temporary camps used on a seasonal basis that made use of diverse resources in the 
area. Such resources would have included species such as emu, echidna, quoll, wombat, wallaby, kangaroo, 
possum and bandicoot which would have occupied the woodland and grassland surrounding the activity area. 
Various aquatic species such as fish, eel, frogs, and sea birds also would have been prevalent in the vicinity of 
swamps adjacent to the activity area. Godfrey noted that the dunes landform around the Discovery Bay region 
contains few resources other than coastal shellfish and certain species of sea birds, lizards and snakes (Godfrey 
1994, 309-310). Godfrey stated that the swamps rather than the dunes contain a much higher potential for 
food resources.  

Coastal resources such as sandy beach shell species Plebidonax deltoides and Paphies angusta, as well as rocky 
shore species, Subninella and others, were available at places such as Cape Sir William Grant and parts of 
Capes Nelson and Bridgewater. Marine flint for stone tools was also readily available in the Portland region, 
as noted by Wesson and Clark, with the presence of chert nodules on pebble beachs adjacent to the Aluminium 
Smelter. The landscape was undoubtedly well known to generations of people and it is probable that 
associations extended to spiritual attachments. 

The activity area is located within the traditional language boundaries of the Dhauwurd wurrung (also known 
as Gundidjmara; spelling according to Clark 1990, 22, however numerous variants exist).  The boundary 
extended from Glenelg River to Hopkins River and from the coast inland to Mount Napier (Clark 1990, 54). A 
language group consisted of independent 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). 

Specifically, the [Ng]ure Gundidj clan occupied the territory that is now the Portland township (Clark 1990, 55, 
79-80, Fig 2).  In 1841 this clan had been reduced to one old man, Wor.rup.mo.un.deen / Wor-up-mo-un-deen 
and his five year old son who would have belonged to his mother’s clan (Clark 1990, 80). 

Before the arrival of Europeans, the Dhauwurd wurrung shared good relations with the neighbouring Buandig 
(their immediate neighbours to the west) with whom intermarriage was common and customs and social 
structures were similar (Clark 1990, 411). The two groups are known to have banded together when European 
invasion brought disease and death to these groups (Clark 1990, 11). 

In general, the diet of the Western Plains Aboriginal people consisted of a wide range of mammals, fish, birds, 
plant foods and fungi (Dawson 1881, 18-22). Ethnohistorical records suggest the daisy yam was a staple plant 
food of the Western Plains Aboriginal people (Gott 1983, 6-8). The daisy yam was available year-round, 
although less palatable in early winter (Gott 1983, 10). The subsistence strategies of the Gunditjmara included 
systems of food gathering and resource exploitation. The preserved cultural landscape of Budj Bim provides 
insight into the complexity and ingenuity of these systems (see section 7.10).  
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7.8.1 Post-contact history 

Aboriginal people in the Portland area would have had contact with, or known of, seasonal whalers and sealers 
working in the Portland area from 1828. The few references available indicate that relations between the two 
groups were hostile and included the exploitation and forced removal of Aboriginal women by whalers and 
sealers, as well as violent confrontation over land and resources (Critchett 1990, 120-2). 

European colonialists used various methods to dispossess Aboriginal people from their land. In the 1830s a 
massacre of local Aboriginal people by whalers took place on the foreshore near Portland in an area that 
became known as the ‘Convincing Ground’. In addition, there are several references to Europeans setting dogs 
onto Aboriginal people in the vicinity of Portland (see Clark 1998, 167; Critchett 1990, Chapter 1; Clark 1990, 
33-53; Kenyon 1928, 144). Following the permanent settlement of Portland, Aboriginal women in the area 
also continued to be exploited. In 1835 Edward Henty recorded:  

Thos. Clerk-Brown-Jones and Page left the Fishery without permission on the 27th inst.  At 
daybreak with a fortnight supply of Provisions for the Purpose of getting Native women… 

(Henty in Critchett 1990, 121). 
 

These actions were successful in forcing Aboriginal people out of the town. Bome gundidj clan members joined 
the Ngure gundidj in seeking refuge at Mt Clay (15 km north east of Portland) during this period. This resulted 
in a situation in which no Aboriginal people were seen in Portland between the founding of the town and 1841 
(Clark 1998, 176; 1990, 33).  This is highly uncharacteristic of Victorian towns in the early 1840s, which 
generally acted as foci for Aboriginal activities. 

Violence between Aboriginal groups and European pastoralists continued in the wider region. There were 
extensive reports of ‘guerrilla warfare’ occurring between Aboriginal people and squatters and their 
employees throughout the 1840s (Kiddle 1963, 124-5; Critchett 1990). Aboriginal people are thought to have 
used the stony rises to the north east of Portland as a base for attacking the European settlers who had 
dispossessed them. This conflict has been called the Eumeralla War (Clark 1989; 1990, 33-4). 

After the 1840s, Aboriginal people were removed to Mission Stations (e.g. Lake Condah) and Aboriginal 
Reserves (e.g. Mt Rouse Protectorate Station, approximately 50 km north west of Portland). Conflict continued 
at Mt Rouse, where some Aboriginal people are thought to have used the depot as a safe haven from which 
they would operate ‘guerrilla attacks’ (Clark 1990, 98). Violence between Aboriginal groups and European 
pastoralists was common in the wider region. Aboriginal people were forced off their traditional lands with 
many squatters prohibiting Aboriginal people access to their runs (Clark 1998, 153-155). 

7.9 Review of reports and published work about Aboriginal cultural heritage in the 
region 

Previous archaeological research relevant to the activity area includes regional studies, which assist in 
characterising 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. Very few systematic regional archaeological 
investigations have been undertaken in the Portland area. One localised archaeological assessment considered 
surfaces along Dutton Way, which extends through the southern portion of the current activity area. Relevant 
archaeological studies and assessments are summarised below. 
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7.9.1 Regional Studies 

As noted by Mulvaney and Kamminga, there is an increased number and size of habitation sites along the 
coastal fringe of Australia that are dated to the last 200-3000 years (1999, p. 274), and comparably fewer sites 
of older age, due to weathering processes and the reclamation of the coastal shelf by rising seas during the 
early Holocene, subsequent sea-level fluctuation, until stabilisation at its current height. Despite these 
changes, the southwestern coast of Victoria contains preserved middens that provide insight into food-
gathering practices during the early-Holocene, and a comparison with the preserved middens of the late 
Holocene.   

An Early-Holocene Aboriginal coastal landscape at Cape Duquesne, Southwest Victoria, Australia 

Richards (2012) detailed excavations of a series of early-Holocene Aboriginal shell middens at Cape Duquesne, 
approximately 15km west of the current activity area. The examination of shell material facilitated a 
comparison between Aboriginal people’s exploitation of marine resources between 8,600 cal BP – 11,100 cal 
BP, and practices during the late-Holocene, preserved in middens at nearby Bridgewater Cave, (dated to 4000 
to 400 cal BP). 

An example of early-Holocene shell midden deposits at Cape Duquesne is Shell Midden A (SM A), dated to 
10,500 - 9,850, cal BP (Richards 2012, p. 76). The midden contained eight identified taxa of marine molluscs, 
amongst more than 7.5kg of shell material examined. The most common shellfish was Turbo  undulata (Turbo), 
accounting for ~70% of the assemblage, followed by Cellana tramoserica (Limpet), accounting for 18%. 
(Richards 2012, p. 76). A number of other late-Holocene middens (SM: B, E, F, G) also contained a shell 
assemblage primarily comprising Turbo undulata (Richards 2012, p. 81).  

A shift in the primary marine prey species is evident at Cape Duquesne in younger middens (SM D, and SM I), 
dated to 8,500 and 9,500 cal BP.  These assemblages displayed a predominant quantity of Donax deltoides 
(Pipi), accounting for 95% of SM D and 100% of SM I (Richards 2012, p. 20).  

Based on the current understanding of shellfish ecology, Richards determined that during the late-Holocene, 
Aboriginal people’s at Cape Duquesne primarily targeted the rocky-platform habitat of Turbo undulata, and 
also collected available secondary target species; Cellana tramoserica and Austrocochlea concemerata, usually 
at shallower depths (Richards 2012, p. 92).  

The change in target species during the latter period of occupation, is reflective of a shift  from mobile, 
intertidal rock-platform shellfish species that had to be individually located and collected, to immobile, sandy-
beach species that occurred in large, highly dense beds; Donax deltoides (Richards 2012 p. 92).  

Richards determined that the human occupation of the landscape at Cape Duquesne was small scale and 
probably seasonal, indicating short-term reliance on shellfish as a food source by small groups of people 
(Richards 2012, p. 95). It was noted that this fits into the broader understanding of early Holocene subsistence 
strategies of southwest Victoria, generally characterised as highly mobile, hunter-gatherer groups.  

In contrast, large, late-Holocene shell middens at Cape Bridgewater were indicative of a shift to mass collection 
of sandy-shore species: Paphies angusta, Narrow Wedge Shell, (70-90% of assemblage), alongside the 
collection of rock-platform species also targeted.  

Richards suggested that subsistence strategies during the late-Holocene were more highly organised, and 
more tightly scheduled, by larger groups that stayed on the coast for longer periods, increasingly focusing over 
time on the mass collection of particular prey species.  

The Budj Bim cultural landscape (Wittenhall 1998, and McNiven et al 2012) 

The Budj Bim cultural landscape is located between the Eumarella River and the Fitzroy River (approximately 
14 km east of the activity area) and within the Budj Bim National Park. The system is located within a basalt 
stone landscape formed from the eruption of Mt Eccles, 30,000 years BP. The lava flow is approximately 18 
km in length and up to 8 km wide. The lava flow dammed pre-existing valleys to form extensive swamps and 
lakes including Lake Condah, a low-lying swampy area approximately 4 km long and 1 km wide, which is 
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surrounded by a volcanic landscape of bare basalt outcrops known as ‘the Stony Rises’. This cultural landscape 
also includes the outlet of the Fitzroy River into Portland Bay, approximately 14 km east of the current activity 
area (Wettenhall 1998, p. 8).  

The cultural landscape comprises a complex aquacultural system within a natural water catchment that 
formed within the stony landform. The catchment extends from Lake Condah and comprises watercourses, 
lagoons, and connector streams. Cultural features include substantial stone structures, such as weirs, ponds 
and traps, constructed from the readily available basalts, and reflect a process of hydro-manipulation and 
systematic trapping and farming (penning) of short-finned eels during their seasonal migration (Wettenhall 
1998, p. 15). Large scale modification of the catchment area is evident along approximately 30 km of 
waterways. The cultural features demonstrate a complex system of hydrology manipulation and resource 
management over time, with cultural features within this area have been dated to ~6,600 BP (McNiven et al, 
2012, p. 298).  

7.9.2 Local Studies 

Whaler’s Station, Portland Bay. Rural Living Subdivision at 8407 Princes Highway or Lot 5 Camp Road Allestree 
3305 

A CHMP was prepared ahead of planned rural subdivision works of a 50 ha allotment at 8407 Princes Highway, 
Allestree, within the parish of Bolwarra (Builth 2008). The study area is positioned 3 km east of the current 
activity area and on a comparable coastal-plains landform. 

A desktop assessment established that grazing and development over the last 150 years had resulted in the 
destabilisation of dunes, and that the southern section of the property was the location of a ship building 
enterprise during the 1800s. The construction of a main drain was also established within the study area (Builth 
2008, 24). Previously registered shell midden site (VAHR 7721-0725 and 7721-0724) were also present within 
the study area. The middens were identified with a sandy dune context and consisted of mollusk shell deposits. 
The sites had been denuded and were poorly preserved.    

A standard assessment was undertaken in conjunction with a complex assessment programme. The survey 
was impeded by poor surface visibility owing to thick ground cover vegetation. The survey resulted in the 
relocation of shell midden materials, along with a stone artefact, in the southern portion of the activity area. 
No other Aboriginal cultural heritage materials were identified as a result of the standard assessment (Builth 
2008, 51).  

Following opposition from concerned local groups, the proposed development plan excised the area known 
as the Convincing Ground, a location associated with conflict between local Aboriginal groups and European 
whalers.   

Industrial Subdivision, Westlakes Road, North Portland, Victoria 

A CHMP was prepared ahead of a proposed Industrial development on Westlakes Road, 3.4 km west of the 
current activity area. The land assessed included four primary landforms: a rise overlooking a swamp, a rise 
overlooking a lake, a sloping rise in the centre of the activity area, and low-lying terrain (Harbour 2014, 35). 

A total of 160 shovel test pits were excavated across the activity area, comprising 65 initial excavations and a 
subsequent 95 radial test pits. The identified stratigraphy was variable, owing to the range of landforms 
present.  

A total of 155 stone artefacts were identified from 50 excavations and registered as four separate Aboriginal 
cultural heritage places:  

• VAHR 7721-1028 (Westlakes Road LDAD1); 

• VAHR 7721-1026 (Westlakes Road AS1); 

• VAHR 7721-1027 (Westlakes Road AS2); 

• VAHR 7721-1029 (Westlakes Road AS4).  
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The majority of stone artefacts derived from depths between 0-250 mm and comprised flint, coastal flint, and 
chert. Each site is located within proximity to a swamp and/or lake within the activity area.  

The assessment determined that it was likely that the sites were the result of short-term camping by Aboriginal 
groups to utilize the local resources, with localised stone knapping processes and the procurement of food 
(Harbour 2014, 102).  

Proposed Industrial Subdivision, Cashmore Road, Portland, Victoria 

A CHMP was prepared for the industrial subdivision of a 3.3 ha allotment at Cashmore Road, Portland, 
approximately 3 km south west of the current activity area. The CHMP included a surface survey and 
subsurface investigation.  

The surface survey established the presence of a volcanic plain landform with poor ground surface visibility 
(O’Conner and Bullers 2016, vii). No Aboriginal cultural heritage materials were identified as a result of the 
survey. The subsequent excavation of a single 1x1 m test pit and 12 0.5x0.5 m STPs revealed a shallow soil 
profile (30 cm) of silty loam overlying mid orange-brown firm clay at a maximum of 350 mm depth.  

No Aboriginal cultural heritage was identified during the preparation of the CHMP.  

Pipeline, West Portland Sewerage Scheme CHMP 

In 2009, Andrew Long and Associates were commissioned by Wannon Regional Water Corporation to 
undertake a CHMP (Feldman et al. 2009) for a proposed sewerage pipeline in West Portland, that ran along 
Dutton Way, within the south of the current activity area.  

A total of three 50x50 cm test pits were excavated on the mid slope of a gentle rise and the level ground 
adjacent to an unnamed creek. A total of 83 40x40 cm shovel test pits were hand excavated during the 
assessment. One Aboriginal cultural heritage place was identified during the testing programme, an isolated 
artefact consisting of a silcrete flaked piece, 7221-0966 (Bridgewater Rd 1), found at a depth range of 0-
100 mm during the hand excavation of a shovel test pit approximately 20 m northwest of the unnamed creek 
(Feldman et al. 2009, 46). A total of four shovel test pits were excavated surrounding this location, identifying 
no additional cultural material.  

In response to an alteration in the development footprint after the testing programme had taken place, 20 
additional shovel test pits were excavated within the new alignment. No additional Aboriginal cultural heritage 
places were located. Feldman et al. (2009, 61) concluded that the majority of the activity area was either 
devoid of evidence for Aboriginal activity, or that any archaeological deposits that may have resulted from this 
activity had been destroyed through prior land use of the activity area. 

7.10 Victorian Aboriginal Heritage Register search 

A search of the Victorian Aboriginal Heritage Register (VAHR) was conducted on 21 November 2017, and 
updated on 15 October 2018, to identify sites occurring within the geographic region (Table 2, Map 10, Map 
11). The geographic region provided insight into the identified Aboriginal places within the surrounding 
landscape and associated with similar landforms to those within the activity area. A review of registered places 
allows an understanding of the pattern of site distribution in the local region, and the prediction of what site 
types may occur within the activity area.  

A total of twenty-two registered Aboriginal cultural heritage places are located within the geographic region 
containing the activity area (Table 2). The majority of these (n=13) are stone artefact deposits, with artefact 
counts of 1-64. The primary raw material present is flint, or coastal flint, and the place locations are 
predominately on surfaces adjacent to natural resources, such as lakes and swamps.  

A further seven registered places are shell middens, located in proximity to the coast and within dune 
landforms. Several shell midden sites contain flint or chert stone artefacts. The middens have been impacted 
by natural processes such as weathering or erosion, and cultural processes such as land use/development. The 
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shell middens primarily contain rocky-shore shellfish species, with Subninella undulata (Turbo) and Haliotis 
rubra (Abalone) the most prominent. 

Other site types within the geographic region include Aboriginal historical sites. Including a burial site, and a 
recorded Aboriginal place of conflict with European whalers, discussed in section 7.9.1. There were no 
previously recorded Aboriginal cultural heritage places within the activity area at the commencement of this 
CHMP.  

7.10.1 Previously registered places within the activity area 

No Aboriginal cultural heritage places have been previously recorded within the activity area. 

7.10.2 Summary of VAHR 

The following salient points emerge from a review of the previously registered places within the geographic 

region:  

1) The majority of the Aboriginal cultural heritage places within the geographic region are artefact 

scatters (predominantly comprising flint and/or chert stone artefacts) and shell middens.  

2) Previous archaeological field surveys of the Portland region have provided adequate assessment of 

site types such as shell middens and stone artefact scatters, however poor ground surface visibility 

has been a major factor in the identification of stone artefact scatters and any shallow subsurface 

remains, such as stone artefact sites and burials.  

3) A CHMP prepared for 3.4 km south west of the current activity area included four primary landforms: 

a rise overlooking a swamp, a rise overlooking a lake, a sloping rise and low-lying terrain. A total of 

155 stone artefacts were identified from 50 excavations, and registered as four separate Aboriginal 

cultural heritage places:  

o VAHR 7721-1028 (Westlakes Road LDAD1); 

o VAHR 7721-1026 (Westlakes Road AS1); 

o VAHR 7721-1027 (Westlakes Road AS2); 

o VAHR 7721-1029 (Westlakes Road AS4).  

4) The majority of stone artefacts derived from subsurface deposits and were located within proximity 

to a swamp and/or lake within the activity area. The assessment determined that it was likely that the 

sites were the result of short-term camping by Aboriginal groups to utilize the local resources. 

 

 

 



 

54 
 

Table 10: Aboriginal cultural heritage places located within the geographic region 

VAHR Site No Field Name Place type Landform Place Context Place Contents Impacts to site 

7221-0723 CONVINCING 
GROUND 1 

Shell midden Sandy Beach Top or edge of dune ridge.  Subninella, Brachidontes 
S (C/F) 

Eroded by wind. 
Very poor preservation 

7221-0724 CONVINCING 
GROUND 2 

Shell midden Dune Ridge/ Sandy 
Beach 

Side or base of sandy dune Mollusc 
 

Eroded by wind. 
Very poor preservation 

7221-0725 CONVINCING 
GROUND 3 

Shell midden Dune Ridge Side or base of sandy dune Mollusc  
S (F/C) 
 

Eroded by wind. 
Very poor preservation 

7221-0776 NARRAWONG 
BEACH 1 

Shell midden Dune Ridge Exposure on edge of Dune Ridge Subninella 
Worked glass 

Damaged by road/ track 
Eroded by wind 
Very poor preservation 

7221-0777 NARRAWONG 
BEACH 2 

Shell midden Sandy dune, rocky 
shore 

Side or base of dune Subninella 
 

Soil slip 
Damage by road/ track 
Site severely eroded 
Very poor preservation 
 

7221-0778 NARRAWONG 
BEACH 3 

Shell midden Dune Ridge Dune, ridge – depression, swale, 
hollow at side or base of hill, rise, 
dune 

Subninella 
Abalone 
Austrocochlea 
 

Ploughing 
Road/ track 
Rabbits 
Severely eroded 
Very poor preservation 

7221-0779 NARRAWONG 
SWAMP 1 

Artefact 
scatter/ multi 
component 
(listed as earth 
feature) 

Dune Ridge, drained 
swamp 

Adjacent to dam within drained 
swamp 

Marine chert core 
Bone (non-human) 

Dam construction 
Water erosion 

7221-0780 NARRAWONG 
SWAMP 2 

Shell midden Swamp/ Dune Ridge At transition of dune system and 
swamp bed 

Subninella 
Abalones 
 

This vegetation/ eroded 
pastures 
Ploughed 
Fair preservation 

7221-0860 PORTLAND 
FORESHORE 1 

Artefact scatter Coastal Terrace Within parkland S (F, C) n=2 Erosion 
Pathway damage 
 

7221-0870 PORTLAND 
FORESHORE 2 

Artefact 
scatter- 
isolated 
artefacts 

Coastal Terrace Parkland S (F), core, n=1 - 

7221-0913 THE BRIARY 
SWAMP BURIALS 

Aboriginal 
historical place 

Inland,  Rise at margin of Swamp Aboriginal burials  

7221-0947 CONVINCING 
GROUND 

Aboriginal 
historical place 

Coastal: Dune, 
Floodplain 

Gently inclined-Flat ground  Aboriginal place of conflict with 
European whalers 

- 

7221-0966 BRIDGEWATER RD 
1 

Artefact scatter Undulating plain Lower slope adjacent to swampy 
area 

S (S) n=1 - 

7221-0979 Henty Highway 
Portland 1 

Artefact scatter Lowland, coastal hill Gentle slope close to top of a hill S (S). Flake and angular 
fragment. 
 n=2 

 

7221-0983 Beach Road 
Portland 1 

Artefact scatter Lowland coastal  Flat ground within road reserve S (Q). Angular Fragments. 
n= 6 

Road construction 
Surface grading 

7221-1026 Westlakes Road 
AS1 

Artefact scatter Rise and floodplain Slope near to wetland S (F, cF) 
Flakes, Angular fragment, core 
fragment, whole tool, whole 
blade 
n=22 

- 

7221-1027 Westlakes Road 
AS2 

Artefact scatter Rise and floodplain High stony rise overlooking a lake, 
undulating slope to undulating 
eastern bank of the lake 

S (F, cF)  
Flakes, angular fragments, 
cores, core fragment, tools 
n=42 

- 

7221-1029 Westlakes Road 
AS4 

Artefact scatter Rise and floodplain Raised flat, approx. 25m from 
swamp 

S (F, cF, C) 
Flakes, angular fragments, 
cores, tools 
n=64  

- 

7221-1028 Westlakes Road 
LDAD1 

Low-density 
artefact 
distribution 

Rise and floodplain LDAD identified across multiple 
areas including a high rise 
overlooking a lake swamp and, on a 
floodplain, 

S (F, cF) 
Core and core fragments 
Flakes, angular fragments. 
n=27 

- 

7221-1030 Market Court, 
Portland 1 

Artefact scatter Undulating Plains Gentle slope within developed 
Portland area 

S (C, S, B) 
Flakes, angular fragments, tool 
(geometric microlith)  
n=20 

Residential development 

7221-1042 Kerrs Road LDAD Low-density 
artefact 
distribution 

- - S (cF)  
Flakes 
n=2 

- 

7221-0955 MAHER 07 Artefact 
scatter; Object 
collection 

Coastal Plain Tope of old consolidated dune 
deposit in proximity to waterway 

S (F) 
n =1 

Grazing pasture 
 

S = Stone, (S) = Silcrete; (Q) = Quartz, (Qt) = Quartzite, (QC) = Quartz Crystal, (FG) = Fine Grained Siliceous, (G) = Glass; (H) = Hornfels; (B) = Basalt; (C) = Chert; (M) = Mudstone; (Gr) = 
Greenstone; (Sa) = Sandstone (F) = Flint 
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7.11 A Review of the History of the Use of the Activity Area 

Temporary visits by sealers to the coastal regions of south west Victoria may have begun as early as the late 
18th century.  These visits appear to have been almost entirely restricted to the coastal area, in particular to 
offshore islands.  The first shore-based whaling station in the region appears to have been that of William 
Dutton, who established a station at Portland in 1828 (Townrow 1997, 11). 

The earliest permanent squatting presence in the region was that of the Henty’s, established in and around 
Portland in 1834 (LCC 1996, 27-31). Portland Bay was so well sheltered from all winds, except the east-south-
easterly, that the location was described as ‘a most eligible one for the site of a town’ (Mitchell 1839, 241). 
The Portland settlement grew to a population of 250 with 41 dwellings by 1841. Shipbuilding yards were 
established, and the first jetty was built in 1846 (Learmonth 1960, 20). Portland quickly developed other 
industries that relied heavily on the natural harbour for transport, shipping and the processing of goods from 
Western Victoria. Large pastoral runs were taken up throughout the Portland region during the late 1830s and 
1840s, with the first leases issued around 1843. By 1850 most of the land in the Portland region had been 
claimed by European settlers (Kellaway and Rhodes 2002, 29).  

The Portland region contained valuable natural resources such as seals and whales, crayfish, haddock and 
shark. The woods and forests supplied timber for mills, building, fuel and fences, and supplies for wattle bark 
stripping. The plentiful volcanic stone was utilized for dry stone walls, roads, bridges and buildings. The current 
activity area lies south–southeast of the former Richmond Hill and Surry River squatting runs. Richmond Hill 
was gazetted in October 1865, and taken up by Edward Henty in November 1865 (Spreadborough and 
Anderson 1983).  

A 1942 map capturing the activity area displays a constructed drain extending from the east and into the 
activity area before turning south towards the bay (Figure 4). This channel served to drain storm water from 
the lagoon area at the rear of the dunes, and extended along a natural drainage channel to the bay.  

Available aerial photography from 1945 shows that the greater majority of surfaces were cleared of mature 
vegetation at this time (Figure 5). The presence of farm structures and fencing in this image indicates that 
farming practices (stock grazing) have occurred for at least 70 years.  

A current aerial photograph shows that very little development has occurred within the activity area following 
clearance of vegetation and the establishment of a farm (Map 6). An exception to this is the establishment of 
residential lots to the south of Dutton Way, and the formalisation of Dutton Way itself as a bitumen-capped 
roadway.   
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Figure 4: 1942 Map showing the location of the activity area (blue) and surrounding land. 
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Figure 5: A 1945 aerial photograph of the activity area showing indicative activity area boundary. 
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7.12 Conclusions 

The activity area is located to the north east of Portland, within Glenelg Shire Council, in south western 

Victoria, and is located within the traditional language boundaries of the Dhauwurd wurrung, with the [Ng]ure 

Gundidj clan occupying the territory that is now the Portland township.  

 

The northern portion of the activity area is characterised by a large bluff, with an associated hill slope of 

~100 m height, rising from the lower coastal plain. The coastal plains within the activity area comprise a gently 

inclined sandy dunes landform north of the coastline. This area would have provided Aboriginal people access 

to a variety of resources such as various game animals, aquatic species as well as water reeds, sea birds, 

varieties of shell fish, and stone sources. 

 

By comparing the results of the background research and the archaeological investigations previously 
undertaken within the geographic and broader region, cultural heritage that may be contained within the 
activity area may be placed I a regional context.  

As discussed in section 7.7, landforms and sediments within the activity area are associated with the Holocene 
period (<12,000 YBP) .  

• Early Holocene places within the broader region include middens at Cape Cape Duquesne, were 

indicative of small scale and probably seasonal exploitation, indicating short-term reliance on shellfish 

as a food source by small groups of people (Richards 2012, p. 95). 

• A change in target species during the latter period of occupation, ~8,500 cal BP is reflective of a shift  
to immobile, sandy-beach species that occurred in large, highly dense beds; Donax deltoides (Richards 
2012 p. 92).  

• The Younger midden deposits at Bridgewater Cave, 4000 to 400 cal BP indicated a more intense 

occupation and focused exploitation of particular shellfish species (Richards 2012, 93). 

• The Budj Bim cultural landscape, a network of constructed  weirs, ponds and traps, is also reflective 

of a complex resource management and exploitation process focussed on a particular target species,  

short-finned eel (Wettenhall 1998, (McNiven et al 2012)). 

• The majority of the Aboriginal cultural heritage places within the geographic region are shell middens, 

containing subninella (turbo), suggestive of a rocky-shore habitat, and artefact scatters 

(predominantly comprising flint and/or chert stone artefacts).  

• Previous archaeological field surveys of the Portland region have provided adequate assessment of 

site types such as shell middens and stone artefact scatters, however poor ground surface visibility 

has been a major factor in the identification of stone artefact scatters and any shallow subsurface 

remains, such as stone artefact sites and burials.  

• A CHMP prepared for 3.4 km south west of the current activity area included four primary landforms: 

a rise overlooking a swamp, a rise overlooking a lake, a sloping rise and low-lying terrain. A total of 

155 stone artefacts were identified from 50 excavations, and registered as four separate Aboriginal 

cultural heritage places.  
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• The majority of stone artefacts derived from subsurface deposits and were located within proximity 

to a swamp and/or lake within the activity area. The assessment determined that it was likely that the 

sites were the result of short-term camping by Aboriginal groups to utilize the local resources. 

• Previous archaeological studies of the Portland area have indicated that recent land use has had a 

significant effect on the likelihood of identifying intact Aboriginal archaeological deposits.  

• Impacts to the activity area have included vegetation clearance, channelization for the purpose of 

drainage, and stock grazing activity.  

 

No Aboriginal cultural heritage places have been previously recorded within the activity area, however the 
results of the desktop assessment show that it is possible for Aboriginal cultural heritage to be present in the 
activity area and therefore a standard assessment was carried out under Regulation 62 (1). 
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8. STANDARD ASSESSMENT 

8.1 Introduction 

This section outlines the aims, methods and results of a standard assessment (field survey) undertaken for 
the activity area, including descriptions of individual survey areas.   

The standard assessment was conducted over a three-day period and was conducted in accordance with 
proper archaeological practice as set out in Regulation 63 of the Aboriginal Heritage Regulations 2018 
(Vic). 

8.2 Previously registered Aboriginal cultural heritage places 

There were no previously registered Aboriginal cultural heritage places within the activity area at the time 
of the standard assessment. 

8.3 Method of assessment 

8.3.1 Aims 

The aims of a standard assessment are:  

• to undertake a ground survey of all or part of the activity area to detect the presence of Aboriginal 
cultural heritage in or associated with the activity area; 

• to inspect all previously registered Aboriginal cultural heritage places within the activity area; 

• to inspect all areas with ground surface visibility for Aboriginal archaeological places within the 
activity area; 

• to examine all mature indigenous trees and check for the presence of caves, rock shelters or cave 
entrances within the activity area; 

• to undertake a general assessment of the overall archaeological potential of the activity area; 

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

8.3.2 Survey methodology 

The field survey methodology was dictated by the need to systematically examine the activity area and 
assess its overall archaeological potential. A systematic pedestrian surface survey was guided by the use 
of a differential GPS (DGPS). Participants in the field survey are listed in Table 12. 

Pedestrian spacing was approximately 2m apart sufficient to identify any areas of significant ground 
exposure.  This spacing enabled the examination of all surface exposures within the activity area in 
accordance with archaeological practice outlined in Burke and Smith (2004, 65-69). 

As per r 63(3) of the Aboriginal Heritage Regulations 2018, which stipulates what a standard assessment 
must include, the field survey involved the examination of all potential mature trees, caves, rock shelters 
or cave entrances within the activity area. The activity has been utilized for farming purposes (cattle 
grazing) and was characterised by grass ground cover. Occasional introduced trees were also identified. 
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No mature native vegetation was identified during the standard assessment, nor were any caves or rock 
shelters identified within the activity area. 

8.3.3 Establishing Investigation Areas 

The activity area was divided into five investigation areas (IAs) on the basis of landforms identified during 
the standard assessment 

Investigation Area 1: IA1 comprised of an undulating transgressive dune system. 

Investigation Area 2: IA2 comprised a low-lying former lagoon area. 

Investigation Area 3: IA3 is a moderately-steeply inclined hill slope. 

Investigation Area 4: IA4 is a hill crest landform at the northern extent of the activity area. 

Investigation Area 5: IA5 is the portion of the activity area within Portland Bay.  

8.3.4 Establishing archaeological sensitivity and levels of ground disturbance 

As a component of the field survey and as a means of informing the conduct of the subsequent complex 
assessment, each investigation area was assessed in terms of the overall archaeological sensitivity, 
reflecting the environmental and cultural value of a location, and the overall disturbance of the area, 
reflecting the compound impact of past and present land use (Table 11):  

• Archaeological sensitivity ratings range from low to high, and are based on a variety of factors 
including proximity to water, landform, elevation, vegetation type, traditional owner 
representative viewpoints and the presence or absence of identified cultural heritage; the initial 
archaeological sensitivity rating is based on the outcomes of the desktop assessment, and it is 
subsequently modified as a result of observations made during the field survey; 

• Disturbance ratings are based on a range from high to none, with the ratings values sequence 
reversed, based on factors including the extent of landscape modification by activities such as land 
clearing, grazing and impacts from vehicles. 

Table 11: Archaeological sensitivity/disturbance ratings 

Archaeological sensitivity Rating Disturbance 

 Low 1 High 

 Low-moderate 2 Moderate-high 

 Moderate 3 Moderate 

 Moderate-high 4 Low 

 High 5 None 

 
At the completion of the survey, the sensitivity ratings and disturbance ratings are combined to determine 
an Archaeological Potential Rating for each Investigation Area. 

8.4 Obstacles 

Obstacles impeding the standard assessment included limited ground surface visibility present within the 
activity area due to the presence of medium-long grass and inundated wetland that impinged on a clear 
view of the much ground surface. The generally poor ground surface visibility did not prevent the 
examination of all mature indigenous trees within the activity area, the ability to check for the presence 
of caves and rock shelters, or a characterisation of the level of disturbance and landforms present in the 
activity area. Investigation Area 5 could not be surveyed due to its position in Portland Bay. 
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8.5 Participants in the standard assessment 

The primary obstacle encountered during the standard assessment was a reduced level of surface visibility 
due to ground cover vegetation.  

Table 12: Participants involved in the standard assessment 

Participant Organisation Position Date(s) 

Zachary Jones ALA Senior Project Manager 21-22 December 2018, 
23 July 2018 

Lana Tranter ALA Field Archaeologist 21-22 December 2018 

Ross Brady ALA Field Archaeologist 23 July 2018 

Nicole Hudson GMTOAC Representative 21-22 December 2018 

Elouise Saunders GMTOAC Representative 21-22 December 2018 

Walter Saunders GMTOAC Representative 23 July 2018 

Brad Williams GMTOAC Representative 23 July 2018 

8.6 RAP information 

As set out in Regulation 63(2) of the Aboriginal Heritage Regulations 2018 (Vic), the standard assessment 
may include the collection and review of oral history relating to the activity area. 

Please note no oral information was collected during the standard assessment. 

8.7 Results of the standard assessment 

One Aboriginal cultural heritage place was identified during the standard assessment (VAHR 7221-1049). 
Summary descriptions of each Investigation Area (IAs) are presented below. 

8.7.1 Investigation Area findings: IA-1 – Dunes 

The southern portion of the activity area is characterised by a series of low dunes that extend on an  
alignment parallel to the bay (Plate 4, Plate 5, Plate 6). The dunes account for a substantial portion of the 
activity area north of Dutton Way, extending ~250 m into the property, and also characterise surfaces 
south of Dutton Way, within the four proposed outlet alignments. Surfaces within IA-1 are gently-
moderately sloping, with an inclination of 0.50 - 5.50, and feature low crests and intersecting dune swales. 

Ground vegetation greatly reduced the surface visibility within IA-1. The dunes were blanketed with a thick 
grass and weed cover and areas of surface exposure were limited to patches of grass die-back from stock 
activity, cattle/sheep ruts, and rabbit burrows.  

The northern boundary of the dunes abuts a  former coastal lagoon landform (IA-2, discussed below). The 
boundary between the swamp and the dune system is delineated by the northernmost ‘barrier’ dunes. 
Outlying sandy rises, or shortened dune ridges were observed along this landward boundary. 

A drainage line extends from the former lagoon through the dune system and to the bay. Water drainage 
has been assisted by the construction of an irrigation channel along the natural alignment, resulting in 
modification to dune deposits along its boundary (Plate 7, Plate 8). Other visible impacts to the landform 
include the establishment of a gravelled driveway, construction of fencing and gates, and stock trampling. 
An established sealed roadway, the Great South West Walk, also extends north-south through the activity 
area and IA-1, demonstrating a process of surface grading.  

Disturbance within the four proposed outlet alignments included grading associated with fire access trails, 
vegetation clearance, and the establishment of a rock-wall along the coastal margin (Plate 10 to Plate 13).  

The soil profile within IA-1 conforms with that described in regional soil studies. A manual auger probe 
was excavated within the dune landform to further examine underlaying soils. The auger revealed a 



 

63 
 

continuation of light sand deposits to a depth of 1.26 metres (Plate 3). The results of the auger probe are 
shown in Table 13, and a summary table of information on IA-1 is included in Table 18.         

One Aboriginal stone artefact was identified within areas of surface exposure on a fire access track. This is 
further discussed in section 8.7.6.  

 
Plate 2: Partial soil profile exposure within IA-1 resulting from rabbit burrowing on a dune ridge. 

21December2017, Z. Jones. 

 

 
Plate 3: Soil profile from Auger Probe 5, excavated within IA-1, 22December2017, Z. Jones. 
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Table 13: Auger Probe excavated within the dune landform (IA-1) 

Pit ID 
Maximum 

Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments 

Auger 
5 

1260 Dunes  1 0 300 
Mid 

greyish 
brown 

Weak Silty sand  

Fine silty sand 
with grass roots 

in the upper 
50mm 

      2 300 600 
Light 

yellowish 
brown 

Weak Fine sand   

      3 600 1260 
Light grey 

brown 
Weak Medium sand 

Medium grained 
beach sand 

 

 

 
Plate 4: low linear dunes and dune swales extending generally east-west, parallel to the shoreline.  

Facing east from the south-western boundary of the activity area, 21December2017, Z. Jones. 
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Plate 5: Dunes and swales extending generally east-west. Facing west from southern boundary of farming 

property, 315 Dutton Way. 21December2017, Z. Jones. 

 

 
Plate 6: Linear dunes extending into the swamp land from (IA-2) at northern boundary of IA-1. Facing east from 

western boundary of the activity area. 21December2017, Z. Jones. 
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Plate 7: Constructed drainage channel extending along natural drainage line through IA-1.  

21December2017, Z. Jones. 

 

 
Plate 8: Constructed drainage channel extending along natural drainage line through the dunes. Facing north 

from southern portion of the activity area, 21December2017, Z. Jones. 
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Plate 9: Ground exposure within IA-1 resulting from stock trampling (foreground) and informal road construction 

(background). 21December2017, Z. Jones. 

 

 
Plate 10: Modified surfaces within proposed outfall alignments within IA-1 resulting from the construction of 

rock walls at the high-water mark. 24July2018, Z. Jones. 
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Plate 11: Modified surfaces within western outfall alignment within IA-1, resulting from the construction of rock 

walls and vehicle access. 24July2018, Z. Jones. 

 

 
Plate 12: Graded/ scraped surfaces within proposed outfall alignments within IA-1 resulting from the 

construction of fire-access roads. Amassed soils in background. 24July2018, Z. Jones. 
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Plate 13: Graded/ scraped surfaces with introduced gravels within proposed outfall alignments within IA-1, 

resulting from the construction of fire-access roads. 24July2018, Z. Jones. 

 

8.7.2 Investigation Area findings: IA-2 – Former Lagoon 

A coastal lagoon (IA-2) is positioned immediately behind the dune system, extending eastward and 
westward across the width of the activity area, and northward to the toe of an adjacent the hill slope. The 
extent of IA-2 is shown in Map 12. The ground surface across IA-2 slopes very gently to the west, with the 
western boundary representing the lowest point within the activity area. 

 The formation of the lagoon is attributed to rain-water runoff collecting behind the landward barrier 
dunes. The inundation of the lagoon area by standing water is now limited to the wet season, due to 
introduced drainage channels, however the boggy nature of deposits observed in the standard assessment 
(late December) suggests that saturated soil deposits persist through the greater portion of the year.  

The moisture content has resulted in a visible change in vegetation in comparison to the surrounds. 
Vegetation included reeds, a thick grass cover and weeds, with algae visible at inspected areas of ground 
water. The eastern extent of IA-2, although still appearing as part of the lagoon area, displayed a change 
in vegetation, with a reduced density of reed vegetation and visible ground water. 

Impacts to the landform comprise a number of dams constructed at the southern extent of the lagoon, 
and the irrigation channels, which extend east-west across the southern portion of the IA before turning 
south and extending towards the coast.  

A manual auger probe was excavated within IA-2 and revealed a profile distinctly different to that of the 
adjacent dunes. The soil included dark brown-black moist-wet sandy-silty clays, transitioning to wet, dark, 
clays at a shallow depth. The results of the auger probe are shown in Table 14, and summary information 
on IA-2 is included in Table 19. 
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Plate 14: Soil profile from Auger 6, excavated within the swamp landform (IA-2) 22December2018, Z. Jones. 
 

Table 14: Auger Probe excavated within the swamp landform (IA-2) 

Pit ID 
Maximum 

Depth 
(mm) 

Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments 

Auger 
6 

380 1 0 330  
Dark 

brownish 
black 

Friable  
Clayey silt/ 
fine sand 

Moist soil with fine 
sand. Grass, weeds 

and shell 

    2 330  380 Dark black Friable/firm Clay/fine sand 
Sandy clay with fine 

sand intermixed  

 
 

 



 

71 
 

 
Plate 15: Thick ground cover vegetation within IA-2, facing north towards the hill slope, from southern landform 

boundary. 21December2017, Z. Jones. 

 

 
Plate 16: Ground cover vegetation within IA-2 at its northern boundary, abutting a hill-slope landform. Facing 

east. 21December2017, Z. Jones. 
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Plate 17: Soil exposure at mouth of natural drainage point, revealing dark brown-black soils,  

21December2017, Z. Jones. 

 

 
Plate 18: View north from dunes, across the swamp to the hill slope, 21December2017, Z. Jones. 
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Plate 19: Example of standing ground water within IA-2. View north from dunes, 24August2018, Z. Jones. 

8.7.3 Investigation Area findings: IA-3 – Hill Slope 

A moderate-steep hill slope landform rises 80-100 m northward from the former lagoon towards a crest 
at the northern extent of the activity area. This landform is covered with by tall grasses and weedy 
vegetation and displays ground slumps within steeper gradient areas. A vehicle track runs across the face 
of the slope, from the lagoon to the crest, and has resulted in surface visibility and soil profile exposures 
along its alignment. The visible soil profile indicates a volcanic soil profile of red-brown silty clays with 
weathered basalts.  

An auger probe was excavated on the hill slope and revealed a shallow soil profile of fine silt with basalts, 
terminating at a shallow depth due to igneous rock content (See Plate 20, Table 15). An additional auger 
probe was excavated at the base of the slope to determine the nature of soil deposits at the transition 
from the slope to the lagoon. These sediments were deep (1,020 mm), contrasting those of the hill slope. 
The soil profile at this transition (Auger 3) comprised dark silty sands overlaying red-brown weak sands 
with occasional rounded pebbles. This transitioned to an orange-brown moist sandy clay at ~1,000 mm 
depth (Plate 21, Table 16).  

Two Aboriginal stone artefacts were identified within areas of surface exposure on the vehicle track. These 
are further discussed in section 8.7.6.  

 
Plate 20: Soil profile revealed by Auger probe (2) within IA-5: Hillslope, 22December2017, Z. Jones. 
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Table 15: Auger Probe 2 excavated within IA-3 

Pit ID 
Maximum 

Depth 
(mm) 

Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments 

Auger 
2 

100 1 0 100 
Mid 

reddish 
brown  

Friable  Silt  
Gravelled silt, 

rounded pebbles, 
basalt  

 

 
Plate 21: Soil profile revealed by Auger probe (3) at southern extent of IA-3: Hillslope, adjacent to IA-2 

22December2017, Z. Jones. 

 

Table 16: Auger Probe 3 excavated within IA-3 

Pit ID 
Maximum 

Depth 
(mm) 

Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments 

Auger 
3 

1020 1 0  500 
Dark greyish 

brown  
Weak Silty sand  

Dry sandy deposits 
in some silt. Thick 

vegetation  

Auger 
3 

  2  500 900  
Mid reddish 

brown  
Weak  Sand  

Occasional small 
semi rounded 

pebbles  

Auger 
3 

  3 900  1020 
Dark orangish 
brownish red  

Weak  Clay 
moist, mottled 
sandy clay base  
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Plate 22: Ground cover and exposures along vehicle track in IA-3. 22December2017, Z. Jones. 

 

 
Plate 23: Soil profile visible along vehicle track in IA-3. 22December2017, Z. Jones. 
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Plate 24: Soil exposures on the hill slope landform- 22December2017, Z. Jones. 

 

 
Plate 25: Transition from hill slope to former lagoon (toe of slope). Facing east.  

22December2017, Z. Jones. 
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8.7.4 Investigation Area findings: IA-4 – Hill Crest 

The north-western extent of the activity area is positioned on a bluff that rises significantly above the 
present-day shoreline and associated coastal margin. The crest of this rise (IA-4) is relatively flat and 
extends westward and to the north-east beyond the activity area.  

IA-4 is characterised by tall grasses and weed vegetation, with minimal ground surface visibility (Plate 27, 
Plate 28). Ground surfaces were visible only along a vehicle track and surrounding an installed water tank 
(Plate 29). The exposed sediments were a red-brown silt with stony inclusions, similar to those observed 
on the hill slope. A subsequent auger excavation revealed a profile of 550 mm depth, comprising friable-
firm grey silts with rounded pebbles overlaying dark red-brown clays (Plate 26, Table 17).   

 
Plate 26: Soil profile revealed by Auger probe (1) within IA-4: Hillcrest, 22December2017, Z. Jones (note photo-

board displays incorrect Investigation Area. 

 

Table 17: Auger Probe 1, excavated within IA-4 

Pit ID 
Maximum 

Depth 
(mm) 

Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments 

Auger 
1  

550 1 0 180 
Mid greyish 

green  
Friable  Silt  

Grass roots and 
small rounded 

pebbles  

Auger 
1  

  2 180 480 
Light mid 

greyish brown  
Friable  Silt  

small medium 
rounded pebbles 

and colour brighter 
with depth  

Auger 
1  

  3 480 550 
Dark 

brownish red 
and orange  

Firm  Clay 

Orange or red clay is 
mottled, and small 
pebble inclusions 

continued  
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Plate 27: Ground cover within IA-4: Hillcrest, facing south from northern extent of the Investigation Area. 

22December2017, Z. Jones. 

 

 
Plate 28: Ground cover within IA-4, facing south towards the Portland Coast from southern edge of crest. Former 

lagoon and dunes visible in background. 22December2017, Z. Jones. 
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Plate 29: Ground cover and exposures at location of water tanks within IA-4. 22December2017, Z. Jones. 

 

8.7.1 Investigation Area findings: IA-5 – Portland Bay 

IA-5 encompasses the proposed outlet/inlet alignments within Portland Bay. As noted in section 7, IA-5 
was likely positioned on a coastal plain surface during the late Pleistocene, when sea waters had lowered. 
Climatic amelioration during the Holocene resulted in rising water levels that  wholly, or partially, 
submerged this area, and resulted in the formation of Portland Bay, a process that undoubtedly impacted 
Aboriginal cultural heritage places within the Bay. Subsequent wave erosion has stemmed from the 
construction of the Portland break-water, resulting in further advancement of the high water mark and an 
increase in land erosion from the high-energy wave action. IA-5 is wholly submerged in the bay waters and 
therefore no formal survey was undertaken. Summary information regarding IA-5 is detailed in Table 22. 
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8.7.5 Investigation Area Summary Data Tables 

 
Table 18: Investigation Area 1 (IA-1): Dunes, Summary information 

Investigation Area IA -1- Dunes 
Survey Method Pedestrian  

Sampling Strategy Systematic  

No. of Participants 4 

Transect Width 8 metres 

Transect Spacing Variable ~2m 

Visibility  
Exposure(s) Occasional areas of grass die-back and rabbit burrows 

% ground cover on exposure(s) 2 

% surface visibility on exposure(s) 99 

% ground cover off exposure(s) 98 

% surface visibility off exposure(s) 1 

% Average ground surface visibility of Investigation Area 1 

Total area within IA-1 (m² ) 222,958.6 

Effective survey coverage (m² ) 2,229.6 

Environment  
Environmental Settings Coastal 

Landform, Land systems, Elevations Lowland 

Slope Gently inclined (0-5 o - 5.5 o) 

Locality Landforms Undulating dunes within a coastal setting. Adjacent landforms include 
a swamp, floodplain, hill slope, and hill crest. 

Water Coastal waters 

Disturbance  Stock trampling, cattle ruts, constructed drainage channels, driveway.  

Previous + Current Land use Farming 

Vegetation  
Vegetation condition Cleared of former coastal vegetation for farming purposes 

Major Vegetation Types grass/ ground cover 

Aboriginal Place Identified Yes 
Type Isolated Artefact 

Historical Place Identified No 
Type -- 

Ratings  
Archaeology Sensitivity Rating 4- Moderate-high 

Disturbance Rating 4- Low 

Archaeological Potential Rating 16- Moderate-high – See section 8.8 
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Table 19: Investigation Area 2 (IA-2): Former Lagoon, Summary information 

Investigation Area IA-2 – Former Lagoon 
Survey Method Pedestrian  

Sampling Strategy Opportunistic 

No. of Participants 4 

Transect Width Variable based on activity area access and areas of exposure 

Transect Spacing Variable No greater than 2m 

Visibility  
Exposure(s) Occasional areas of grass die-back. Surfaces surrounding dams 

% ground cover on exposure(s) 1 

% surface visibility on exposure(s) 90 

% ground cover off exposure(s) 99 

% surface visibility off exposure(s) 1 

% Average ground surface visibility of Investigation Area 1 
 

Total area within IA-2 (m² ) 26,3581.8 

Effective survey coverage m²  2,235.8 

Environment  
Environmental Settings Coastal 

Landform, Land systems, Elevations Lowland 

Slope Flat-very gently inclined 

Locality Landforms Dunes, hill slope, floodplain 

Water Yes, seasonal.  

Disturbance  Stock trampling, irrigation channel, dams, vehicle tracks 

Previous + Current Land use Farmland- stock grazing 

Vegetation  
Vegetation Condition Modified Native Vegetation/exotic 

Vegetation Type Grasses, weeds and wetland reeds 

Major Vegetation Types Grass/ ground cover 

Aboriginal Place Identified No 
Type -- 

Historical Place Identified No 
Type -- 

Ratings  
Archaeology Sensitivity Rating 1- Low 

Disturbance Rating 4- Low 

Potential Archaeological Deposits Rating 4- Low – See section 8.8 
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Table 20: Investigation Area 3 (IA-3): Hill Slope, Summary information 

Investigation Area IA-3 – Hill Slope 
Survey Method Pedestrian  

Sampling Strategy Opportunistic 

No. of Participants 4 

Transect Width Variable based on access and exposures 

Transect Spacing Variable, no greater than 2m 

Visibility  
Exposure(s) Along vehicle track and at areas of soil slip 

% ground cover on exposure(s) 2 

% surface visibility on exposure(s) 80 

% ground cover off exposure(s) 98 

% surface visibility off exposure(s) 1 

% Average ground surface visibility of Investigation Area 1 
 

Total area within IA-3 (m² ) 103,190.3  

Effective survey coverage m²  1,031.9 m²  

Environment  
Environmental Settings Inland  

Landform, Land systems, Elevations Lowland 

Slope Moderate-Steep incline (5.6o - 30 o) 

Locality Landforms Hill slope, bordered to south by former lagoon and to north by hill crest 

Water No 

Disturbance  Vehicle track and soil slip 

Previous + Current Land use Farmland- grazing 

Vegetation  
Vegetation Condition Modified Native Vegetation/ introduced species 

Vegetation Type Cleared of former forest/woodland 

Major Vegetation Types Grass/ ground cover 

Aboriginal Place Identified Yes 
Type Stone artefact surface scatter 

Historical Place Identified No 
Type -- 

Ratings  
Archaeology Sensitivity Rating 4- Moderate-high 

Disturbance Rating 4- Low 

Potential Archaeological Deposits Rating 16- Moderate-high – See section 8.8 
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Table 21: Investigation Area 4 (IA-4): Hill Crest, Summary information 

Investigation Area IA-3 – Hill Crest 
Survey Method Pedestrian  

Sampling Strategy Opportunistic- targeting areas of ground exposure 

No. of Participants 4 

Transect Width 8m 

Transect Spacing 2m 

Visibility  
Exposure(s) Very little- at location of water tank installation and at gated entrance, 

vehicle track 

% ground cover on exposure(s) 0.5 

% surface visibility on exposure(s) 90 

% ground cover off exposure(s) 99.5 

% surface visibility off exposure(s) 0 

% Average ground surface visibility of Investigation Area 0.5 
 

Total area within IA-4 (m² ) 29717.57 

Effective survey coverage m²  148 

Environment  
Environmental Settings Inland  

Landform, Land systems, Elevations Lowland 

Slope Flat- level 

Locality Landforms Rise, bounded to south by steep slope 

Water No 

Disturbance  Installation of water tank, vehicle track 

Previous + Current Land use Occasional grazing 

Vegetation  
Vegetation Condition Modified - cleared 

Vegetation Type Grasses- ground cover.  

Major Vegetation Types grass/ weeds ground cover 

Aboriginal Place Identified No 
Type -- 

Historical Place Identified No 
Type -- 

Ratings  
Archaeology Sensitivity Rating 3- Moderate 

Disturbance Rating 4- Low 

Potential Archaeological Deposits Rating 12- Moderate – See section 8.8 
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Table 22: Investigation Area 5 (IA-5): Portland Bay, Summary information 

Investigation Area IA-5 – Portland Bay 
Survey Method Not surveyed 

Sampling Strategy  

No. of Participants  

Transect Width  

Transect Spacing  

Visibility  
Exposure(s) NA- Inundated surfaces(submerged) 

% ground cover on exposure(s) 0 

% surface visibility on exposure(s) 0 

% ground cover off exposure(s) 100 

% surface visibility off exposure(s) 0 

% Average ground surface visibility of Investigation Area 0 
 

Total area within IA-5 m²  107,518.65 

Effective survey coverage m²  0 

Environment  
Environmental Settings Coastal 

Landform, Land systems, Elevations Bay- Submerged 

Slope  

Locality Landforms  

Water Yes- Ocean 

Disturbance   

Previous + Current Land use  

Vegetation  
Vegetation Condition  

Vegetation Type  

Major Vegetation Types  

Aboriginal Place Identified No 
Type -- 

Historical Place Identified No 
Type -- 

Ratings  
Archaeology Sensitivity Rating 1- Low 

Disturbance Rating 1- High 

Potential Archaeological Deposits Rating 1-Low – See section 8.8 
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8.7.6 Archaeological Deposits 

A total of three stone artefacts were identified during the standard assessment:  

• Two were identified on a vehicle track within IA-3. These were within 20 m of each other and identified 
within areas of exposure resulting from vehicle movement along the trail. 

• A third stone artefact was identified on a fire-access trail within a proposed outfall alignment area, 
within IA-1.  

The location of these surface artefacts is displayed in Map 12. 

The artefacts were 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.  

These artefacts are shown in Plate 31, Plate 32, and Plate 33 below, and are included as components of 
registered place: Nyamat LDAD1, VAHR 7221-1049 (see section 10 for further details). 

 
Plate 30: Location of surface artefact (ALA ID: 312) on vehicle track within IA-3. 22December2017-ZJ. 
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Plate 31: Surface artefact (no. 312, VAHR 7221-1049), Silcrete flake_22December2017-ZJ. 

 

 
Plate 32: Surface artefact (artefact 313 VAHR 7221-1049), Coastal flint flake_22December2017-ZJ. 
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Plate 33: Surface artefact (artefact 252 of VAHR 7221-1049), Coastal flint, angular fragment_21August2018-BH. 

 

 

Plate 34: Location of surface artefact (ALA ID: 242 of VAHR 7221-1049) on fire access track within IA-1. 
22December2017-ZJ. 
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Map 12: Investigation Areas assessed during the standard assessment with Archaeological Potential Ratings (APR) 



 

89 
 

8.8 Archaeological Potential Ratings 

As a component of the standard assessment and as a means of informing the conduct of the subsequent 
complex assessment, each investigation area within the activity area was assessed in terms of its 
archaeological sensitivity and the level of overall disturbance. Previously identified places within the 
geographic region were generally located in association with water sources and on landforms such as on 
elevated land or escarpments or dunes. Previous archaeological work in the region demonstrated a pattern of 
Aboriginal activity concentrated close to resource areas including creek lines, swamp areas, and the coastal 
margin.  

Disturbance ratings considered both the results of the desktop assessment and observations made during the 
surface survey. As noted elsewhere, the majority of the activity area has been subject to superficial 
disturbance associated with the removal of coastal vegetation and ongoing cattle grazing. More significant 
impacts include the construction of access roads, residential and farm structures, irrigation channels and 
dams. These impacts are restricted to a small portion of the overall activity area and as a result, the greater 
majority of surfaces have been only minimally impacted. The resulting APR is displayed below (Table 23). 

Table 23: Archaeological Potential Ratings for Investigation Units 

 
Table 24: Key for establishing Archaeological Potential Ratings 

Archaeological Sensitivity Disturbance Archaeological Potential 

1 Low 1 High 1-4 low 

2 Low-moderate 2 Moderate-high 5-7 low-mod 

3 Moderate 3 Moderate 8-12 mod 

4 Moderate-high 4 Low 13-17 mod-high 

5 High 5 None 18-25 high 

 

8.9 Conclusions 

• The activity area was surveyed during a three-day archaeological survey programme undertaken by 
two archaeologists and two representatives of GMTOAC.  

• A total of five Investigation areas were assessed, defined by landforms or waterbodies, comprising 
barrier dunes, a former lagoon, hill slope, hill crest, Portland Bay.  

• The greater majority of the ground surface within the activity area was obscured by ground cover or 
sealed surfaces, with 5% of the total activity area containing effective ground surface visibility.  

• Three stone artefacts were identified during the standard assessment, comprising two on the hill slope 
landform and one on the dunes landform. 

• Observed impacts to the activity area included road cuttings, irrigation channels, residential and farm 
buildings, dam construction, fire access trails, and rock-wall construction. These impacts effected 

Investigation 
Area 

Landform Aboriginal Place Archaeological 
Sensitivity Rating 

Disturbance 
Rating 

Archaeological  
Potential Rating 

IA-1 Dunes Yes 4 4 Moderate-High (16) 

IA-2 Former  
Lagoon 

No 1 4 Low (4) 

IA-3 Hill Slope Yes 4 4 Moderate-high (16) 

IA-4 Hill Crest No 3 4 Moderate (12) 

IA-5 Portland 
Bay 

No 1 1 Low (2) 
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limited portions of the activity area. Land use resulting from farming activity has also resulted in 
shallow disturbance to the broader activity area, through stock-trampling and cattle ruts. 

• The soil profile of each landform was established through the use of a manual auger probe. In each 
case, the probe revealed a soil profile with intact soil deposits at depth.  

• A disturbance rating was established for each landform. These ranged from low to moderate. 

• The disturbance rating was combined with the established archaeological sensitivity of each of the 
three landforms (established using the findings of the desktop assessment and results of the standard 
assessment) to determine Archaeological Potential Ratings. The APRs ranged from low to moderate-
high. 

• The highest calculated APR was associated with IA-1: Dunes, and IA-3: Hill Slope. 

At the completion of the standard assessment it was deemed appropriate by the Heritage Advisor to proceed 
to a complex assessment. This was on the basis that the standard assessment identified stone artefacts within 
the activity area and demonstrated that the activity area had the potential to contain intact archaeological 
deposits. The complex assessment will enable a proper investigation of the potential for subsurface Aboriginal 
cultural heritage places to be present, and identify the nature, extent and significance of any Aboriginal 
cultural heritage found during the assessment in accordance with Regulation 64(1) of the Aboriginal Heritage 
Regulations 2018 (Vic). 
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9. COMPLEX ASSESSMENT 

9.1 Introduction 

This section outlines the aims, methods and results of the complex assessment undertaken for the activity 
area, including descriptions of subsurface testing results. 

At the completion of the desktop and standard assessments, it was concluded that further archaeological 
investigation was required. A total of 3 stone artefacts were identified during the standard assessment, two 
within IA-3 and one within IA-1 (Map 12). These two investigation areas were deemed to have a moderate-
high APR. It was therefore deemed necessary to undertake subsurface testing as part of a complex assessment 
to identify the nature, extent and significance of Aboriginal cultural heritage within the activity area in 
accordance with Regulation 64(1).  

The complex testing was undertaken over 15 days and included a total of four 1x1 m test pits, four mechanical 
2x1 m test pits, and 67 0.5x0.5 m shovel test pits (STPs) excavated across the activity area. Each Investigation 
Area was tested during the complex assessment, with the exception of IA-5 (Portland Bay). 

Aboriginal cultural heritage material was identified within 21 test pits during the complex assessment.  

9.2 Subsurface testing or excavation methodology 

9.2.1 Aims 

The aims of a complex assessment are to: 

establish the stratigraphy and general subsurface nature of the area being investigated by controlled 
excavation before any other disturbance or excavation is carried out; 

to uncover or discover Aboriginal cultural heritage by means of disturbance of all or part of the activity area 
or an excavation of all or part of the activity area; 

fully define the actual archaeological sensitivity of the activity area; 

determine the presence or absence of subsurface archaeological deposits; 

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

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

9.2.2 Testing strategy 

Based on the results of the standard assessment, it was determined that a testing programme within the 
activity area that combined both controlled 1x1 m test pits, mechanical test pits, and STPs was appropriate. 
The 1x1 test pits provided an understanding of the soil profile in each landform and were undertaken in a 
controlled manner to maximise the recording of relevant data. The mechanical excavations targeted defined 
areas that would be subject to a greater depth of disturbance associated with the activity. Specifically, these 
mechanical test pits targeted the four pump stations described section 4. The STPs were utilized to provide 
coverage of testing for Aboriginal cultural heritage across the activity area, 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.  
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The specific aims of the subsurface testing program were to: 

1. establish the subsurface stratigraphy through controlled hand excavation; 

2. determine the presence or absence of subsurface archaeological deposits and gather more 

information on the nature of soil deposits through a program of STPs; 

3. determine the boundaries of any identified Aboriginal cultural heritage place within the activity area 

through targeted shovel test pitting; and 

4. determine the nature and significance of any identified Aboriginal cultural heritage places. 

 
Sampling Strategy 

A number of variables relating to geology, landform, prior disturbance and the nature and location(s) of the 
proposed activity contributed to the development of a sampling strategy: 

• The standard assessment demonstrated the presence of four landforms within the activity area: IA 1 

– Dunes, IA 2 – Former Lagoon, IA 3 – Hill Slope, IA 4 – Hill Crest. Subsurface testing was undertaken 

on each of these landforms. 

• The scope of subsurface testing within each landform was determined by the calculated APR and the 

level of proposed impacts associated with the activity within each Investigation Area. 

The complex assessment comprised four 1x1 m test pit (one within each landform), four 2x1 m mechanical 
test pits and a programme of 67 STPs to further test for the presence of archaeological materials within the 
activity area, focussing primarily on surfaces adjacent to IA-2, Former Lagoon, as this represented a resource 
area.  

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 67 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 13 to Map 18 and detailed descriptions of the 1x1 m test pits, mechanical test pits, and all 
STPs are presented in Appendix 4. 

9.2.3 Excavation methods 

9.2.3.1 Manual excavation 
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.  
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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.  

9.2.3.2 Mechanical excavation 
Mechanical testing comprised four 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: 

• All results from the complex assessment 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. 
 

9.2.3.3 Radiometric dating 
Four charcoal samples were collected from subsurface deposits associated with identified Aboriginal cultural 
heritage during the complex assessment and were sent to the Waikato Radiocarbon Dating Laboratory for 
dating purposes. The results of this testing are presented below, and the context of these results are discussed 
in section 10. The associated reports from the Waikato Radiocarbon dating laboratory are included in 
Appendix 6.  

The samples returned the following age determinations: 

1. Sample_DWBO_01, recovered from 1x1A, Depth: 300-400mm. 

Resultant age determination: 345 +/- 18 BP 

2. Sample_DWBO_02, recovered from 1x1A, Depth: 600-700mm. 

Resultant age determination: 1604 +/- 18 BP 

3. Sample_DWBO_03, recovered from STP-D7, Depth: 240-290mm. 

Resultant age determination: 118 +/- 18 BP 

4. Sample_DWBO_04, recovered from STP-P23, Depth: 300-400mm. 

Resultant age determination: 729 +/- 27 BP 
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9.3 Obstacles 

There were no obstacles encountered during the complex assessment phase.  

9.4 Supervisors 

In accordance with Regulation 65(3) excavations were supervised by a qualified archaeologist and were carried 
out in accordance with proper archaeological practice.   

The supervisor of the complex assessment of this CHMP was: 

• Zachary Jones, Senior Project Manager, Andrew Long and Associates. 

9.5 Participants in the complex assessment 

The participants in the complex assessment are listed in Table 25. 

Table 25: Participants in the complex assessment 

Participant Organization Position Dates of field attendance 

Walter Saunders GMTOAC Representative 23/07/18 – 25/07/18 

Nicole Hudson GMTOAC Representative 30/04/18 - 04/05/18 
26/07/18 – 27/07/18 

Bethany Hudson GMTOAC Representative 30/04/18 - 04/05/18  
17/05/18 – 18/05/18 

Brad Williams GMTOAC Representative 14/05/18 – 16/05/18 
23/07/18 – 25/07/18 

John Kina GMTOAC Representative 26/07/18 – 27/07/18 

Zachary Jones ALA Senior Project Manager 14/05/18 – 18/05/18 
23/07/18 – 27/07/18 

Jonathan Lushey ALA Lead Archaeologist 30/04/18 - 04/05/18 

Brandon Hocking ALA Field Archaeologist 14/05/18 – 18/05/18 

Caroline Hawker ALA Field Archaeologist 30/04/18 - 04/05/18 

Ross Brady ALA Field Archaeologist 23/07/18 – 27/07/18 

9.6 RAP information 

Please note that no oral information was provided during the complex assessment. 

9.7 Results of the complex assessment 

A total of four 1x1 m test pits, four mechanical 2x1m test pits, and 67 STPs were excavated to provide an 
assessment of the subsurface cultural heritage values and stratigraphy of the activity area (Map 10). The 
excavations displayed soils that may be separated into three distinct profiles: the volcanic soils of the hill slope 
and crest (IA-3, IA-4), the texture-contrast soils of the dune field, and a shallow soil of the lagoon area, 
indicative of regular inundation. These soil profiles are described below.   

9.7.1 Co-ordinates of testing locations 

The geographic co-ordinates of all excavations carried out during the complex assessment are provided in 
Table 26. All geographic co-ordinates are in Victorian Government Standard GDA94 (Zone 54) format. 
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Table 26: Excavation co-ordinates (GDA 94, MGA Zone 54) 

PitName PitType Northing Easting 

1x1A 1x1m test pit 5760748.33 554069.73 

1x1B 1x1m test pit 5760688.10 553600.13 

1x1C 1x1m test pit 5760961.92 553637.45 

1x1D 1x1m test pit 5761200.31 553803.12 

A1 0.5x0.5m shovel test pit 5760848.93 554192.16 

A10 0.5x0.5m shovel test pit 5760753.22 553977.02 

A11 0.5x0.5m shovel test pit 5760804.75 554043.44 

A12 0.5x0.5m shovel test pit 5760784.27 554054.23 

A2 0.5x0.5m shovel test pit 5760821.27 554162.78 

A3 0.5x0.5m shovel test pit 5760770.77 554124.88 

A4 0.5x0.5m shovel test pit 5760848.51 554099.08 

A5 0.5x0.5m shovel test pit 5760895.23 554144.44 

A6 0.5x0.5m shovel test pit 5760976.05 554212.49 

A7 0.5x0.5m shovel test pit 5760718.28 554053.25 

A8 0.5x0.5m shovel test pit 5760686.76 554009.61 

A9 0.5x0.5m shovel test pit 5760733.05 554000.92 

B1 0.5x0.5m shovel test pit 5760903.57 554201.79 

B2 0.5x0.5m shovel test pit 5760863.89 554160.27 

B3 0.5x0.5m shovel test pit 5760809.85 554110.63 

B4 0.5x0.5m shovel test pit 5760872.00 554082.52 

B5 0.5x0.5m shovel test pit 5760919.21 554130.43 

B6 0.5x0.5m shovel test pit 5760699.85 553722.53 

B7 0.5x0.5m shovel test pit 5760672.10 553636.67 

C1 0.5x0.5m shovel test pit 5760652.65 553551.43 

C2 0.5x0.5m shovel test pit 5760703.24 553654.97 

C3 0.5x0.5m shovel test pit 5760744.55 553696.37 

D1 0.5x0.5m shovel test pit 5760837.24 553620.15 

D2 0.5x0.5m shovel test pit 5760905.71 553675.02 

D3 0.5x0.5m shovel test pit 5760954.72 553739.25 

D4 0.5x0.5m shovel test pit 5761145.03 554044.91 

D5 0.5x0.5m shovel test pit 5761126.27 553976.32 

D6 0.5x0.5m shovel test pit 5761077.26 553883.20 

D7 0.5x0.5m shovel test pit 5760991.29 553777.36 

D8 0.5x0.5m shovel test pit 5760898.01 553801.12 

E1 0.5x0.5m shovel test pit 5747292.57 29139.82 

E2 0.5x0.5m shovel test pit 5747229.84 29148.60 

E3 0.5x0.5m shovel test pit 5747251.80 29191.31 

E4 0.5x0.5m shovel test pit 5747335.62 29170.71 

P1 0.5x0.5m shovel test pit 5760627.74 554090.42 

P2 0.5x0.5m shovel test pit 5760650.82 554074.68 

P3 0.5x0.5m shovel test pit 5760427.23 553825.70 

P4 0.5x0.5m shovel test pit 5760389.35 553602.96 

P5 0.5x0.5m shovel test pit 5760487.64 553688.19 

P6 0.5x0.5m shovel test pit 5760427.00 553583.55 

P7 0.5x0.5m shovel test pit 5760477.32 553564.21 

P8 0.5x0.5m shovel test pit 5760546.54 553796.64 

P9 0.5x0.5m shovel test pit 5760634.32 553837.98 

P10 0.5x0.5m shovel test pit 5760675.37 553937.58 

P11 0.5x0.5m shovel test pit 5760676.01 553800.06 

P12 0.5x0.5m shovel test pit 5760714.65 553913.44 

P13 0.5x0.5m shovel test pit 5760770.18 553875.72 

P14 0.5x0.5m shovel test pit 5760785.41 553865.78 
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PitName PitType Northing Easting 

P15 0.5x0.5m shovel test pit 5760748.49 553888.88 

P16 0.5x0.5m shovel test pit 5760695.22 553924.67 

P17 0.5x0.5m shovel test pit 5761014.39 554213.08 

P18 0.5x0.5m shovel test pit 5761056.85 554192.61 

P19 0.5x0.5m shovel test pit 5761076.94 554183.49 

P20 0.5x0.5m shovel test pit 5761096.04 554298.95 

P21 0.5x0.5m shovel test pit 5761041.21 554271.09 

P22 0.5x0.5m shovel test pit 5761135.09 554362.69 

P23 0.5x0.5m shovel test pit 5761232.99 554465.10 

P24 0.5x0.5m shovel test pit 5760614.06 553571.92 

P25 0.5x0.5m shovel test pit 5760633.81 553652.74 

P26 0.5x0.5m shovel test pit 5760661.75 553730.54 

P27 0.5x0.5m shovel test pit 5760592.08 553661.29 

P28 0.5x0.5m shovel test pit 5760620.42 553749.54 

P29 0.5x0.5m shovel test pit 5760967.73 554074.12 

P30 0.5x0.5m shovel test pit 5761296.54 554150.71 

P31 0.5x0.5m shovel test pit 5761232.39 554097.12 

MT1 2x1m mechanical 5760747.46 554072.10 

MT2 2x1m mechanical 5760624.06 553919.56 

MT3 2x1m mechanical 5760506.36 553765.87 

MT4 2x1m mechanical 5760348.48 553564.32 

9.7.2 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).  

 
9.7.2.1 Test Pit 1x1A 
Test pit 1x1A was located in IA 1, within the south-eastern portion of the activity area and adjacent to a natural 
drainage line associated with IA 2. The soil profile for 1x1A is described below and shown in Figure 6, Plate 36, 
and Plate 35. 

1. Context 1 – 0-90mm: Humic silty sand with frequent rootlets and land-snail shells. 
Munsell 10YR 2/2. pH 8.0; overlying; 

2. Context 2 – 90-600 mm max: Dark brown-black friable sandy silt. Increased moisture content and 

occasional rootlets. Munsell 10YR 2/2. pH 8.5; abutting; 

3. Context 3 – 600-640mm: Mid-grey weak sand. Moderate burnt shell and occasional rootlets. Munsell 

7.5YR 3/1. pH 8.5; overlying; 

4. Context 4 – 640-1250 mm: Light grey-brown weak sand. Frequent organic staining. Munsell 2.5YR 7/3. 

pH 7.5.  
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Figure 6: Stratigraphic profile drawing of 1x1A, eastern and southern elevations. 
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Plate 35: Eastern section of 1x1A_16/05/2018_ZJ. 

 
Plate 36: Base of 1x1A_16/05/2018_ZJ. 
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9.7.2.2 Test Pit 1x1B 
Test pit 1x1B was located in the western extent of IA 2 (Map 16). The soil profile for 1x1B is described below 
and shown in Figure 7, and Plate 37. 

1. Context 1 – 0-125 mm: Very clay rich deposit with some silt and sand. Moist and extremely root-bound 

associated with thick grass cover. Insects, worms, and grubs present.  

Munsell 10YR 2/2. pH 7.5; overlying; 

2. Context 2 – 125-230 mm: Dark grey-black firm sandy clay. Minimal sand content. Continued thick grass 

roots. Very moist deposit. Munsell 10YR 2/1. pH 7.5. 

 

 
Figure 7: Stratigraphic profile drawing of 1x1B 

 

 

Plate 37: Eastern section of 1x1B_16/05/2018_ZJ 
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Plate 38: Base of 1x1B_16/05/2018_ZJ 

 
9.7.2.3 Test Pit 1x1C 
Test pit 1x1C was excavated within IA-3, within the footprint of a proposed roadway. The location of 1x1C is 
shown in Map 14.  

The soil profile for 1x1C is described below and shown in Figure 8, Plate 39, and Plate 40. 

1. Context 1 – 0 to 50 mm: Friable reddish-brown humic silt with frequent roots and rootlets. Occasional 

worms. Munsell 10YR 3/3. pH 6.5; overlying; 

2. Context 2 – 50-305 mm: Friable reddish-brown clayey silt with frequent roots and rootlets. Frequent 

small-medium charcoal, very occasional basalt. Munsell 10YR 3/3. pH 6.5; overlying;  

3. Context 3 – 305-595 mm: Friable/firm reddish-brown silty clay with occasional roots and rootlets. 

Moderate small-medium charcoal. Frequent small-large degrading basalt, increasing in volume with 

depth. Munsell 10YR 3/4. pH 6.5; overlying;  

4. Context 4 – 595-650 mm: Firm reddish-brown clay with occasional small degrading basalt. Munsell 

2.5YR 3/4. pH 7.0.  
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Figure 8: Stratigraphic profile drawing of 1x1C 

 

 
Plate 39: Northern section of 1x1C_17May2018_ZJ 
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Plate 40: Base of 1x1C_17May2018_ZJ 

 
9.7.2.4 Test Pit 1x1D 
Test pit 1x1D was located on the hill crest landform (IA 1), shown in (Map 16).  

The soil profile for 1x1D is described below and shown in Figure 8, Plate 39, and Plate 40. 

1. Context 1 – 0-150 mm: Dark reddish-brown friable silty clay. Frequent roots and rootlets to 60mm 

depth. Frequent small ionised stone pebbles and frequent small basalt. Munsell 5YR 3/2. pH 6.0; 

overlying; 

2. Context 2 – 150-270 mm: Reddish brown friable silty clay. Very frequent small ionised stone pebbles; 

overlying; 

3. Context 3 – 270-330 mm: Yellowish-red friable clayey silt. Continues ionised rock content in reduced 

quantity. Occasional charcoal flecks. Munsell: 5YR 4/6. pH: 7.0; overlying; 

4. Context 4 – 330-350 mm: Mottled firm clay, yellowish red and dark reddish brown. Continued pebble 

content. Munsell: 5YR 4/6 and 5YR 3/4. pH: 7.0. 
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Figure 9: Stratigraphic profile drawing of 1x1D 

 

 

Plate 41: Northern section of 1x1D_17/05/2018_ZJ 
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Plate 42: Base of 1x1D_17/05/2018_ZJ 
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Map 13: Results of the complex assessment. 
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Map 14: Detail Map 1 of excavations undertaken within the Activity Area 
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Map 15: Detail Map 2 of excavations undertaken within the Activity Area 
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Map 16: Detail Map 3 of excavations undertaken within the Activity Area 
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Map 17: Detail Map 4 of excavations undertaken within the Activity Area. 
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Map 18: Detail Map 5 of excavations undertaken within the Activity Area 



 

111 
 

9.7.3 Summary of the nature and character of soil deposits 

A total of four 1x1 m test pits, four mechanical 2x1m test pits, and 67 STPs were excavated to provide 
an assessment of the subsurface cultural heritage values and stratigraphy of the activity area (Map 
10). The excavations displayed soils that may be separated into three distinct profiles: the volcanic 
soils of the hill slope and crest (IA-3, IA-4), the texture-contrast soils of the dune field, and a shallow 
soil of the lagoon area, indicative of regular inundation. These soil profiles are described below.   

9.7.3.1: IA-1, Dunes 
A total of one 1x1m test pit, four 2x1m mechanical test pits, and 47 STPs were excavated within IA-1. 
The soil profile comprised deep sandy deposits that principally comprised five stratigraphic layers:  

• Context 1: dark brown weak humic sandy silt – identified across the landform, with the 
exception of modified surfaces impacted by development. 

• Context 2: dark brown weak sandy silts – identified at each excavation, with variability noted 
in relation to its depth. The context extended to depths ranging from 200 to 700mm. 

• Context 3: brown loose sandy silt, which was consistently thin in cross section and marked a 
transition to deeper, weak sands. 

• Context 4: light brown weak sand, defined by a clear change in sediment colour and 
consistency.  

• Context 5: a slightly darker, grey weak sand.  
 
Each context returned alkaline pH levels, ranging from 7.5 to 8.5. An example of the soil profile typical 
of IA-1 is shown in Figure 10, Plate 43, and Plate 44 below, and in Plate 35 in section 9.7.2.1. 

Disturbance of subsurface deposits was evident in some instances, owing to animal burrowing or 
farming-related works. Examples include an infilled burrow and a refuse pit filled with bottle glass 
(Plate 45, Plate 46). 

All excavations along the proposed outfall alignments displayed a truncated natural soil profile, with 
introduced gravels. The disturbance in these areas is associated with earth movement for the sea-wall 
and fire-access trails (see section 8.7.1).  

The profile within IA-1 may be described as a texture contrast soil with topsoil consisting of darker 
silty sands that are underlain by unconsolidated sands deposited through aeolian processes when the 
dunes were ‘active’ or without substantial vegetation cover.  

The lower stratigraphic profile of the dunes (contexts 4, 5) is in keeping with descriptions provided by 
the Land Conservation Council descriptions (1981:14) of undifferentiated Calcareous sands’ found in 
extensive unconsolidated to mobile dunes, formed of sands moved onshore from the continental shelf 
and reworked by wind action. These sands are characterised as yellow-brown, with little clay or 
organics, loose and structureless and extremely alkaline (Land Conservation Council 1981:14).  

The occasional presence of identified natural marine shell within these deposits suggests that the 
dunes were inundated during periods of sea-level fluctuation. The low elevation of the landform, 
relative to sea level, indicates that these events may have resulted in significant inundation of the 
landform.  

The sediment profile suggests that the recent period of dune stabilisation was preceded by a period 
of dune mobility and possible inundation, with limited opportunity for extended utilisation by 
Aboriginal people.  No Aboriginal cultural materials were identified within these lower deposits (see 
section 10). Further, any cultural deposits associated with this period are likely within a secondary 
depositional context owing to the aforementioned processes.  

The upper deposits contexts 1-3 (Figure 10) demonstrate a subsequent period of dune stabilisation 
and vegetation cover. Given the reduced sediment mobility, cultural materials may be considered to 
be in within a primary depositional context. This is demonstrated by  the intact hearth features 
identified  in 1x1A (see section 10.2).
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Plate 43: Mechanical 2x1m test pit (MT4) North section_03/05/2018_CH 
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Figure 10: Stratigraphic profile drawing of MT4, northern elevation. 
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Plate 44: STP P12 _23/07/2018_ZJ. 

 

 
Plate 45: STP P5 _24/07/2018_ZJ. 
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Plate 46: STP B2 containing a refuse pit with metals and bottle glass_14/05/2018_ZJ. 

 

 
Plate 47: Glass recovered refuse pit in STP B2_14/05/2018_ZJ. 
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9.7.3.2: IA 2, Former Lagoon 
A total of seven STPs and one 1x1 m test pit were excavated within IA-2 during the complex assessment. The 
soil profile was consistently shallow across each test pit location and comprised two stratigraphic units: 

• Context 1: Dark brown-black clayey silty sands with a transitional base. 

• Context 2: Dark, firm clay.  

Clay deposits were encountered from 100 to 200mm depth Soil deposits were extremely root-bound and 
moist owing to the thick ground-cover vegetation and high moisture/water content. No Aboriginal cultural 
heritage was identified in IA-2, and no disturbance of the soil profile was evident in excavations. Examples of 
the soil profile are shown in Plate 48 and detailed in section 8.7.2.  

 

 
Plate 48: STP P14 _23/07/2018_ZJ. 
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9.7.3.3: IA 3, Hill Slope 
A total of nine STPs and a single 1x1m test pit was excavated in IA-3 during the complex assessment. The 
results varied dependent on the location of excavations, in the middle-upper slope, or at the toe of the slope.  

As shown in 1x1C (section 9.7.2.3) and auger probe 2 (section 8.7.3), the upper and middle-slope displayed a 
soil profile associated with volcanics, and comprising four contexts: 

Context 1: Friable reddish-brown humic silt. 

Context 2: Friable reddish-brown clayey silt. 

Context 3: Friable-firm reddish-brown silty clay with frequent small-large degrading basalt increasing 
in volume with depth. 

Context 4: Firm reddish-brown clay with occasional small degrading basalt.  

This profile was evident within 1x1C and to the east, in STPs P31 and P32 (Plate 50), and also in numerous soil 
exposures (see Plate 24 in section 8.7.3).  

The soils are reflective of the newer volcanics attributed to the Tertiary period. As shown by Joyce, (2003), the 
volcanic profile within the activity area is 3-4 million years of age (Ma) and is associated with a deeply 
weathered and incised plain regarded as a Clay Regolith Landform.   

The soil profile along the foot of the slope varied from that of the mid/upper slope, and displayed a process 
of coastal sediment accumulation rather than volcanics, with occasional basalts that have shifted from up-
slope. The resultant soil profile at the foot of the slope is comparable to that of IA-1, with dark upper sands 
transitioning to mid-brown lower sands. This was shown in STP D7 (Plate 51). The profile formation at the base 
of slope has likely derived from alluvial processes associated with the lagoon, and aeolian deposition from the 
coastal dunes.   

Although numerous factors contribute to sediment accumulation on this landform, the presence of an intact 
hearth feature (Nyamat 2 VAHR 7221-1047, section 10.3), demonstrates that cultural materials, such as earth 
features, and deposits on the toe of the slope, may be identified in a primary context. Sediments on the mid-
upper slope are more prone to denudation and erosion due to the increased slope. Cultural deposits contained 
in these areas should be regarded as in a secondary context.   

 

 
Plate 49: 1x1C, N section_17/05/2018_ZJ. 
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Plate 50: STP P31 _27/07/2018_ZJ. 

 

 
Plate 51: STP D7, excavated at the foot of slope, IA-3. Displaying a sandy soil profile. Cultural content discussed in 

section 7. 17/05/2018_ZJ. 
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9.7.3.4: IA 4, Hill Crest 
Subsurface testing with IA-4 was limited to 1x1D due to the limited extent of proposed impacts on this 
landform. Similar to the upper-mid hill slope, the profile on the hill crest is volcanic in nature, with red-orange, 
iron rich silty clays and frequent weathered basalts. Ironized rock pebbles were present throughout the profile, 
with a distinct concentration at ~100-200 mm depth.  

The soil stratigraphy suggests a relatively intact profile. Associated cultural deposits may be regarded as within 
a primary context although taphonomy and historical tree clearance may have resulted in some disturbance. 

 

 

Plate 52: 1x1D, S section_18/05/2018_ZJ. 

 

9.7.4 Archaeological deposits 

Aboriginal cultural heritage identified during the complex assessment included a total of 303 stone artefacts, 
shell-midden deposits, and three Aboriginal hearth features. The heritage was identified at 27 locations, 
situated within three investigation areas: IA-1, IA-3 and IA-4.  

The cultural deposits were registered as four Aboriginal cultural heritage places, detailed in section 10. A 
summary of the findings are included below. 
 

 

 



 

120 
 

9.7.4.1: IA-1-Dunes 
Aboriginal cultural materials were identified in 22 excavations within IA-1. This included 248 stone artefacts, 
identified at 23 locations, shell-midden deposits at 11 locations (10 of which also contained stone artefacts), 
and two hearth features.  

The distribution of cultural materials indicated a focus of indigenous hunter-gatherer activity along the 
perimetre of the former lagoon (IA-2), evident in Map 13.  

All cultural deposits were identified in upper contexts (1-3), with the exception of five stone artefacts identified 
in sediments from greater depths. Given that these five artefacts were identified in STPs of >700 mm depth, 
it was determined that the artefacts originated from upper deposits and had fallen into the base of the pit 
during excavation. The test pits and associated artefact counts are shown below, along with the depth of 
identified cultural heritage. Section drawings of artefact-bearing STPs are included in Appendix 4.  

Table 27: Summary details of Aboriginal cultural material identified in IA-1 during the complex assessment 

Test pit Test pit type Number of 
stone 
artefacts 

Shell-midden 
material present 
Y/N 

Depth range of artefacts 
(mm) 

Notes 

1x1A 1x1 m test pit 133 Y 100-700 Hearth 
features 
identified 

MT1 2x1 m test pit 72 Y 100-400  

A7 0.5 x 0.5 m STP 1 N Indeterminant (from wall 
clean) 

 

A9 0.5 x 0.5 m STP 5 N 100-500  

A12 0.5 x 0.5 m STP 2 Y 300-400  

B4 0.5 x 0.5 m STP 6 N 400-500  

B6 0.5 x 0.5 m STP 26 Y 200-400  

B7 0.5 x 0.5 m STP 1 N 200-300  

E1 0.5 x 0.5 m STP 2 Y 100-200  

E2 0.5 x 0.5 m STP 6 N 100-400 (one identified at 
900mm attributed to upper 
contexts)   

 

E4 0.5 x 0.5 m STP 9 N 100-500 (one identified at 
900mm attributed to upper 
contexts)   

 

P5 0.5 x 0.5 m STP 0 Y   

P11 0.5 x 0.5 m STP 1 N 100-200  

P13 0.5 x 0.5 m STP 9 N 100-500  

P18 0.5 x 0.5 m STP 5 Y 100-400  

P20 0.5 x 0.5 m STP 10 Y 100-300  

P21 0.5 x 0.5 m STP 2 N 0-200  

P22 0.5 x 0.5 m STP 8 Y 0-450  

P23 0.5 x 0.5 m STP 6 N 100-300  

P25 0.5 x 0.5 m STP 5 Y 100-200  

P27 0.5 x 0.5 m STP 4 Y 200-500  

P29 0.5 x 0.5 m STP 2 N 200-400  

 
Cultural deposits identified in IA-1 were registered as components of three separate Aboriginal cultural 
heritage places, based on their location and content: 

• Nyamat 1 (VAHR 7221-1046) 

• Nyamat 3 (VAHR 7221-1048) 

• Nyamat LDAD 1 (VAHR 7221-1049) 



 

121 
 

The nature and extent of the identified cultural materials, and inferences from these materials in relation to 
activities and resource exploitation, are detailed in section 10.  

9.7.4.2: IA 3- Hill Slope 
Cultural deposits were identified in four locations within IA-3 during the complex assessment. These deposits 
comprised an Aboriginal hearth and stone artefacts. Archaeological deposits were concentrated in proximity 
to the former lagoon, however stone artefacts were also identified on the mid-slope, during the excavation of 
1x1C, and also during the standard assessment (see section 8.7.6).  Table 28 below provides a summary of 
cultural materials identified within IA-3 and their subsurface depth.  

 

Table 28: Count and depth of Aboriginal cultural material identified in IA-3 during subsurface testing 

Test pit name Test pit type Number of stone 
artefacts 

Shell-midden 
material present 
Y/N 

Depth range of 
artefacts (mm) 

Notes 

1x1C 1x1m 2 N 400-600  

D5 0.5 x 0.5 m STP 7 N 200-400  

D6 0.5 x 0.5 m STP 1 N 200-400  

D7 0.5 x 0.5 m STP 14 N 200-400 Hearth feature 
identified 

 
Cultural deposits identified in IA-3 were included in two Aboriginal place registrations: 

• Nyamat 2 (VAHR 7221-1047) 

• Nyamat LDAD 1 (VAHR 7221-1049) 

The nature and extent of the identified cultural material identified in IA-3 is detailed in section 10.  

 

9.7.4.3: IA 4, Hill Crest 
Cultural materials were identified at one location during the subsurface testing in IA-4, comprising eight stone 
artefacts identified in 1x1D. These cultural deposits were registered as part of Aboriginal place: 

• Nyamat LDAD 1 (VAHR 7221-1049) 

This place also includes surface artefact identified during the standard assessment, within IA-3 and IA-1. The 
nature and extent of these artefacts are detailed in section 10.  

Table 29: Count and depth of Aboriginal cultural material identified in IA-4 during subsurface testing. 

Test pit name Test pit type Number of stone 
artefacts 

Shell-midden 
material present 
Y/N 

Depth range of 
artefacts (mm) 

Notes 

1x1D 1x1m 8 N 100-300  

9.8 Conclusions 

A thorough subsurface testing program was conducted across the activity area, including the hand-excavation 
of four 1x1 m test pit, and 67 STPs, in addition to the mechanical excavation of four 2x1m test pits. Manual 
excavations reached a maximum depth of 1200 mm and mechanical excavations a depth of 1600 mm. The 
results provide information about subsurface soil deposits within the four identified landforms, which may 
generally be described as three soil profiles associated with the hill slope/crest, the dunes, and the former 
lagoon.   
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• A total of 27 of the 75 excavations contained Aboriginal cultural material (stone artefacts, shell-
midden deposits, and hearth features). Cultural deposits were identified in IA-1. IA-3, and IA-4. The 
greatest concentration of artefacts was identified in 1x1A within IA-1.  

• A total of 303 stone artefacts were identified within subsurface contexts during the complex 
assessment, distributed as follows: 

o IA-1, 270 stone artefacts 

o IA-3, 25 stone artefacts 

o IA-4, 8 stone artefacts 

• Shell midden deposits were identified in 11 locations within IA-1. Ten of these pits also contained 
stone artefacts. One pit (STP P5) comprised shell-midden deposits without stone artefacts.  

• Aboriginal hearth features were identified in IA-1 (1x1A), and in IA-3 (STP D7). 

• In each instance, cultural deposits were identified in the upper soil profile, between 1-700 mm, with 
the majority identified at depths between 100-400 mm.   

• Four charcoal samples taken from hearth features and shell-midden deposits within the activity area. 

These samples returned an age range of 118 +/- 18 years BP to 1,604 +/- 18 years BP, demonstrating 

the usage of the activity area by Indigenous groups during the Late Holocene period. 

The distribution of cultural heritage resulted in the registration of four Aboriginal cultural heritage places: 

• Nyamat 1 (VAHR 7221-1046) 

• Nyamat 2 (VAHR 7221-1047) 

• Nyamat 3 (VAHR 7221-1048) 

• Nyamat LDAD 1 (7221-1049) 

The results of the complex assessment provide valuable information about the subsurface archaeological 
deposits and also help to contribute towards some quantified understanding of the likelihood of Aboriginal 
subsurface material being present in the geographic region. On the basis of testing coverage, and the nature 
and extent of Aboriginal cultural heritage deposits, it was determined that no further subsurface investigations 
were warranted as part of this CHMP. 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. 
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10. ABORIGINAL CULTURAL HERITAGE 
ASSESSMENT 

10.1 Introduction 

This section presents an overview of Aboriginal heritage identified within the activity area during the 
assessment of this CHMP, considering evidence from each task undertaken as part of this evaluation, 
namely desktop and background studies, field survey and controlled subsurface testing. The section also 
documents the results of the stone artefact analysis, shell analysis, and a discussion of the Aboriginal earth 
features identified.  

Four previously unregistered Aboriginal cultural heritage places were identified during the field 
assessment and are summarised in Table 30. 

Table 30: Details of Aboriginal cultural heritage places within the activity area 

VAHR No. Place Name Place Type Context 

VAHR 7221-1046 Nyamat 1 Multi-component:  
Artefact Scatter, Shell Midden, 
Earth Feature 

Subsurface 

VAHR 7221-1047 Nyamat 2 Artefact Scatter, Earth Feature Subsurface 

VAHR 7221-1048 Nyamat 3 Shell Midden Subsurface 

VAHR 7221-1049 Nyamat LDAD 1 Artefact Scatter (Low Density 
Artefact Distribution) 

Surface/ Subsurface 

 

Detailed descriptions of VAHR: 7221-1046, 7221-1047, 7221-1048, and 7221-1049 are provided below, 
including full cadastral information, plans depicting the extent of the cultural heritage places, the nature 
of cultural heritage material identified (including photographs), and an assessment of their significance.  
Full descriptions of the stone artefacts are provided in Appendix 6.  A full discussion of the parameters 
which must be taken into account when considering the assessment of heritage significance is provided in 
Appendix 5. 
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Map 19: All registered Aboriginal cultural heritage places within the activity area.  
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10.2 VAHR 7221-1046 –Nyamat 1 

10.2.1 Extent and Significance of 7221-1046 

 
Table 31: Extent and significance of 7221-1046 – Nyamat 1. 

VAHR 7221-1046, Nyamat 1 

Extent information 

Map sheet: Narrawong 7221 

Grid reference:  E554084.494 N5760734.079 (primary coordinates on VAHR) 

Cadastral details: Parish Bolwarra, Address: 315 Dutton Way. SPI 1\PS5000867 

Site type:  Multicomponent (shell midden, artefact scatter, earth feature (hearth) 

Area:  78,323.95m²  

Significance for VAHR 7221-1046 (see Appendix 7 for guidelines to determining significance) 

Site contents 3 

Site condition 3 

Representativeness 2 

Scientific significance High (8) 

Aboriginal traditional significance 
assessment (GMTOAC) 

High 

 

Aboriginal cultural heritage place 7221-1046 (Nyamat 1) is situated on a coastal land adjacent to Portland 
Bay and is characterised by sand dunes and swales in addition to a natural drainage line. This multi-
component place comprises: 

• An earth feature component; 

• Shell midden components (n= 5); 

• An artefact scatter component. 

The extent of the place measures 78,323.95 m²  and is illustrated in Map 20.  The cultural deposits 
identified within Nyamat 1 are confined to deposits of dark silt and sands, which have as associated depth 
of 0 to ~700mm (shown in Figure 6). The depth of identified cultural deposits is further discussed in the 
relevant component-sections below. 

The scientific significance of the place been rated as high (8). The place is an example of a well-preserved 
multi-component site, containing earth features in the form of two intact hearths, with associated in situ 
lithic and shell midden deposits. The place components are described below. Details regarding the heritage 
Significance Assessment are included in Appendix 7. 
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Plate 53: VAHR 7221-1046 location of dunes and drainage channel, facing east-21December2017, Z. Jones. 

 

 
Plate 54: VAHR 7221-1046 location dunes near residential structures, facing north towards former lagoon-

21December2017, Z. Jones. 
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Map 20: Context plan showing the extent of Nyamat 1 (VAHR 7221-1046) 
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Map 21: Context plan showing the extent of Nyamat 1 with place numbers and shell midden components (VAHR 7221-1046) 
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10.2.2 Nature of Nyamat 1: VAHR 7221-1046 

Nyamat 1 (VAHR 7221-1046) is a multi-component Aboriginal cultural heritage place comprising an 
artefact scatter, shell components (n=5) and earth features (n=2). The place is situated within a system of 
low linear dunes and swales that characterise the southern portion of the activity area. The place extent 
includes a natural drainage channel associated with a former lagoon (IA-2).  

The place extent shows a correlation with surfaces on the dunes in proximity to the former lagoon area 
and is suggestive of resource exploitation of the lagoon area. Three radiocarbon dates were established 
from charcoal samples within the registered place, providing an age range of: 1,600 to 345 BP. 

• Sample_DWBO_01, recovered from 1x1A, Depth: 300-400mm. 

o Resultant age determination: 345 +/- 18 BP 

• Sample_DWBO_02, recovered from 1x1A, Depth: 600-700mm. 

o Resultant age determination: 1604 +/- 18 BP 

• Sample_DWBO_04, recovered from STP-P23, Depth: 300-400mm. 

o Resultant age determination: 729 +/- 27 BP. 

10.2.3 Earth Feature Components, Nyamat 1: VAHR 7221-1046 

Nyamat 1 contains two Aboriginal hearth features, identified in a subsurface context during the excavton 
of test pit: 1x1A (Map 17). The hearths were situated on a dune ridge within IA-1, adjacent to a natural 
drainage channel associated with the former lagoon (Plate 55).  The two hearth features are described 
below as the ‘primary’ and ‘secondary’ components.  
 
10.2.3.1 Primary hearth component, Nyamat 1 
The primary hearth component is a crescent-shaped feature that was identified within the southern 
portion of 1x1A and extends into the southern pit wall (Plate 56). The hearth was identified at a depth of 
200 mm to 450 mm and  measures 600 mm in width.  
 
The feature comprises heat-effected sand deposits of light-grey colour, in contrast with the surrounding 
mid-grey and dark brown-black silty sand deposits. The feature is concave in shape, indicative of a process 
of shallow excavation.  
 
Associated cultural deposits comprise marine shell and stone artefacts. A total of 78 stone artefacts were 
identified in 1x1A, 70 of which were within the depth range of the primary hearth component. The 
associated artefacts included flaked coastal flint flakes and fragments, with evidence of heating, as well as 
manuports, shown in Plate 63, Plate 64. The stone artefact assemblage is detailed in section 10.2.6. 
 
Approximately 1,000 shell fragments were identified in association with the primary hearth feature. The 
majority of shell fragments could be identified to a species level due to the preservation of diagnostic 
elements. The assemblage was predominantly Turbo (Subninella undulatus) and are discussed in section 
10.2.4.  
 
Frequent charcoal deposits were identified within the hearth, ranging from flecks to medium-sized 
nodules. An age was derived using standard radiocarbon C14 dating methods from a charcoal sample 
collected from the base of the hearth feature (410 mm depth). 
 

• Radiocarbon Sample (DWBO-01): Established age: 345 +/- 18 BP. 
 

The laboratory results summary associated with this age determination is included in Appendix 6. 
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10.2.3.2 Secondary hearth component, Nyamat 1 
A secondary hearth feature was identified within 1x1A at a depth of 620 mm. The feature was identified 
within the southern portion of the pit and 250 mm beneath the primary hearth feature (Plate 56). The 
secondary hearth is smaller than the primary feature, representing a burning event of a different 
character. The feature measured ~250x250 mm in area and had a maximum thickness of ~30 mm.  

Similar to the primary hearth, the secondary feature comprised distinct sedimentary deposits; a heat-
discoloured light-grey sand characterised its centre, with a surrounding dark grey sand. The hearth was 
positioned at the lower extent of context 3 (mid-grey sand context) at the transition to underlying lighter 
sand deposits. The associated soil profile indicated a process of excavation to house the hearth in a shallow 
depression (Plate 57). 

Stone artefacts and marine shell deposits were identified in association with the secondary hearth. An age 
of the feature was established using Accelerator Mass Spectrometry (AMS) C14 dating methods from a 
charcoal sample collected from the hearth feature (collected at 620 mm depth). 

• Radio Carbon Sample (DWBO-02): Established age: 1604 +/- 18 BP. 

The laboratory results summary associated with this age determination is included in Appendix 6. 
 

 
Plate 55: Location of 1x1A, containing hearth features. Pit was located on linear dune ridge at right of shot, 

adjacent to channelized outflow. 21December2017-ZJ 
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Plate 56: 1x1A, under excavation (spit 7), displaying primary hearth component in southern section, and 

secondary hearth component at pit base. Length of ruler: 750mm. 15/05/18_ZJ. 
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Plate 57: 1x1A, displaying primary hearth component and depth of secondary hearth component. 15/05/18_ZJ. 
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Figure 11: Stratigraphic profile drawings of 1x1A eastern and southern sections, displaying primary hearth feature and depth of charcoal samples collected for radio carbon dating. 
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10.2.4 Shell midden component overview, Nyamat 1 (VAHR 7221-1046). 

The following analysis addresses all shell material recovered from the five component areas within Nyamat 
1. A total weight of 1.87 kg of shell, plus charcoal material, was collected during the complex assessment 
and subject to analysis. Shell material was identified within 11 test pits situated across several dune ridges. 
The pit locations collectively represented five discrete areas or shell midden components within Nyamat 
1, separated by dune swales, drainage channels, and/or non-shell-bearing excavations.   

Each shell component is addressed individually in section 10.2.5. 

10.2.4.1 Shell analysis rationale 
This shell material was sorted into the following categories to facilitate quantification:  

• Gastropods 
o Complete specimens 
o >50% Apex 
o >50-99% spiral 
o Presence of operculum 
o Fragments 

• Bivalves 
o Complete 
o Left/right umbo and >50% left or right valve, no umbo 
o Fragments 

 

The analysis using these categories facilitated a count of the minimum number of individuals (MNI) for 
each shell species, on a spit-by-spit basis. Specifically, MNI for gastropods was determined by the count of 
complete specimens, specimens with >50% apex plus those with >50%-99% spiral. MNI for bivalves was 
established by quantifying the complete specimens and identifying umbos, allowing for two umbos per 
bivalve. The number of identified specimens present (NISP) was established through a count of the 
specimens identified to a species level. 

Further quantification included the overall weight and distribution of shell by depth. A discussion of the 
shell assemblage is presented below. 

10.2.4.2 Identified shellfish species  
Of the 2,607 shell fragments examined during this targeted shell analysis. A total of 54% was identified to 
genus level and 51% were identified to species level. Five shellfish species were identified in the 
assemblage (Table 32).  

Where specimens could not be identified to species level, this was predominantly due to the fractured 
nature of materials into undiagnostic fragments (generally less than 3 mm).  

The taxa represented in the assemblage display a relatively limited species range and a clear predominance 
of Turbo (Subninella undulatus), accounting for 73.3% of the assemblage. The second most prominent 
shellfish species is Mytilus sp., accounting for just 0.73% of the assemblage. Remaining species were 
limited to one or two diagnostic shell fragments.  
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Table 32: Count, weight and percentage of shell identified to a species level 

Shellfish species  
Total Count (NISP)  
of shell fragments Total Weight (g) 

Percentage of total assemblage  
(based on weight)  

Abalone 1 1.3 0.10% 

Donax sp. 2 2.6 0.21% 

Limpet 2 1.4 0.11% 

Mytilus sp. 7 9.3 0.73% 

Turbo 1016 935.12 73.74% 

Unknown 1579 318.4 25.11% 

Total 2607 1268.12 100.00% 

 

 
Plate 58: Cultural deposits of Mytilus sp. identified within 1x1A, shell component 3, within registered place:  

Nyamat 1, (VAHR 7221-1046) 

 
Plate 59: Cultural deposits of Turbo identified within 1x1A, shell component 3, within registered place: Nyamat 1 

(VAHR 7221-1046) 
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Plate 60: Example of undiagnostic shell fragments identified within 1x1A, shell component 3, within registered 

place: Nyamat 1 (VAHR 7221-1046) 

 

10.2.4.3 Calculated MNI and NISP values 
Turbo shell produced a relatively high MNI of 429, owing to the durability of operculum in the assemblage 
(n=265) and also to the sum of specimens that were complete, with >50% apex, or >50% spiral (n=86).  The 
NISP for Turbo (n=1016) in comparison to the MNI demonstrates a difference of 42%. This difference is 
relatively low and reflects the reasonably well-preserved nature of the shell materials. The low count of 
the remaining shell species identified limits the value of associated MNI and NISP quantification. These are 
listed in Table 4 below. 

 

Table 33: Count of identified shell (NISP and MNI) established in the analysis 

Species Sum of MNI Sum of NISP 

Abalone 1 1 

Donax sp. 1 2 

Limpet 1 2 

Mytilus sp. 2 7 

Turbo 429 1016 

Total 434 1028 
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Plate 61: Operculum (turbo) identified within 1x1A, Nyamat 1 (VAHR 7221-1046) 

 

10.2.4.4 Distribution of shell material within Nyamat 1 
There is a clear increase in shell densities associated with the location of 1x1A (within shell component 3) 
and specifically in association with the primary hearth feature, accounting for 74% of the shell assemblage. 
The remaining 26% represents a diffuse scatter of shell material across the four remaining shell 
components.  

With regard to vertical distribution, the greater majority of identified shell deposits (measured by weight) 
were identified between 300 and 600 mm depth (80.6% of the assemblage). An example of shell materials 
identified in in association with the hearth is shown in Plate 62. Comparatively small amounts were 
identified between 0-200 mm, or below 600 mm. A diagram showing the relative shell densities within 
Nyamat 1 is displayed in Figure 12, using 1x1A (east section) as a representation of the associated soil 
profile.  

With regard to specific species, the distribution of Turbo conforms with the above pattern of increased 
density between 300-600 mm, both within 1x1A, and across other pit locations. Other species, such as 
Mytilus sp. (n=9) were identified in 1x1A only, and restricted to spit 5 (400-500 mm), representing as few 
as two individual shellfish. The distribution of shell material within each shell midden component is 
discussed in the associated component details below (section 10.2.5). 
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Plate 62: 1x1A, under excavation (spit 4), displaying shell deposits in association with primary hearth 

component-3May18_J. Lushey. 

 
Figure 12: Diagram demonstrating shell densities, relative to depth and context, across registered place Nyamat 

1, using the Eastern section of 1x1A as a representation of the identified soil profile within the place extent 
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10.2.4.5 Environment 
The classes of coastal environment described below and their association with shellfish species, 
correspond to Aboriginal Victoria’s Aboriginal Place Component Form for the recording of Shell Middens.  

The assemblage comprises shellfish species associated with two coastal environments: Rocky Platform and 
Sandy Shore. 

• Rocky Platforms, or Rocky Shores, are described as areas that experience high-moderate wave 

energy and may consist of a number of rocky substrates based on the local geology. This 

environment is associated with numerous microhabitats exploited by shellfish. These species may 

dwell on exposures, sheltered areas, attached to rocks, on rocks, or in pools or crevices. The 

variability of the rocky shore environment is associated with the vertical tidal range, and species 

are often located in bands or zones within the tidal range (Phillips et al. 1984, 6).   

• Sandy Shores are areas that also experience high-moderate wave energy and are generally 

regarded as simple systems with low species diversity, comprising burrowing shellfish species 

(Phillips et al. 1984, 7).   

The assemblage analysed during the current CHMP displays a clear prevalence of shellfish species 
associated with the Rocky Platform marine environment (99% of the assemblage, (Table 34)). The 
remaining 1% is associated with Sandy Shore environments, as a bivalve (Donax).    

The assemblage demonstrates a consistent utilisation of a Rocky Platform marine environment throughout 
the formation and the exploitation of a rockpool environment at and below the mid-tide level. 

Table 34: Environmental setting of shell species identified in the assemblage 

Environment Species Sum of Total Weight (g) 

Rocky Platform Abalone 0.14% 

Limpet 0.15% 

Mytilus sp. 0.98% 

Turbo 98.46% 

Subtotal  99.73% 

Sandy Shore Donax sp. 0.27% 

Subtotal  0.27% 

Total 
 100.00% 

 

10.2.5 Summary of Shell Midden Components, 1-5, Nyamat 1 (VAHR 7221-1046) 

10.2.5.1 Shell Midden Component 1, Nyamat 1: VAHR 7221-1046 
Shell Midden component 1 encompasses STP P27, an excavation located on a dune ridge at the southern 
extent of the registered place. The shell component encompasses the ridge area, extending to the place 
boundary to the east, west south, and west, and to an adjacent swale along the north. The component 
includes an area of 1,040 m², shown in Map 22.  

The shell content was minimal at this location, composed of turbo shell fragments and identified in 
association with five Aboriginal stone artefacts. Summary data addressing the shell material is shown in 
Table 35, including associate depths. A section drawing of STP P27 identifies contexts of dark-brown weak 
sands associated with the shell deposits (Figure 13).  

The shell material from component 1 is included in the analysis detailed in section 10.2.4.  
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Table 35: Summary data, Shell Midden component 1 

Excavation ID: STP P27  
 

   

Species Depth (mm) Total Weight (g) MNI NISP 

Turbo 200-300 9.5 3 3 

Unknown 200-300 7.1 0 16 

Total  16.6 3 19 

 

 
Map 22: Shell Midden Component 1 within registered place, Nyamat 1 
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Figure 13: Section drawing of STP P27, within Shell Component 1, Nyamat 1 

 

10.2.5.2 Shell Midden Component 2, Nyamat 1: VAHR 7221-1046 
Shell Midden component 2 encompasses STPs B6 and P25, excavations located on a dune ridge at the 
western extent of the place extent and adjacent to the former lagoon. The shell component encompasses 
the linear ridge area. The component includes an area of 5276.8 m², shown in Map 23. The shell content 
was minimal at this location, composed of turbo shell fragments, and identified along with 31 stone 
artefacts (STP B6 n=26, STP P25, n=5).  

Summary shell data is shown in Table 36 below, including depths of identified shell deposits. A profile 
drawing of STP B6 shows establishes that these materials are associated with dark grey-brown weak sands 
(Figure 14).  

The shell material recovered from component 2 is included in an analysis detailed in section 10.2.4. 

Table 36: Summary data, Shell Midden component 2 

Excavation ID: B6, P25  
 

   

Row Labels Depth (mm) Total Weight (g) MNI Sum of Fragments 

Turbo 100-200 3.3 1 3 

Unknown 100-200 26.6 0 82 

Total  29.9 3 85 

 



 

142 
 

 
Map 23: Shell Midden Component 2 within registered place, Nyamat 1 
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Figure 14: Section drawing of STP B6, within Shell Component 2, Nyamat 1 

 

10.2.5.3 Shell Midden Component 3, Nyamat 1: VAHR 7221-1046 
Shell Midden component 3 includes 1x1A, MT1 and STP A12, accounting for the greater majority of cultural 
shell deposits registered identified within Nyamat 1. The shell component is located on two adjacent dune 
ridges within the southern portion of the place extent and adjacent to a natural drainage channel. The 
component encompasses an area of 1,993 m² and is shown in Map 23.  

The shell material identified in 1x1A was in association with hearth features (see section 10.2.3). A total of 
152 stone artefacts were also identified in association with these materials (section 10.2.6), along with 
frequent charcoal material. Summary data is shown in Table 37 below, including depths of identified shell 
deposits. 

 A profile drawing of 1x1A establishes that shell material is primarily associated with upper deposits of 
dark grey-brown weak sands (Figure 12).  

The shell material recovered from component 3 is included in an analysis detailed in section 10.2.4.
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Table 37: Summary data, Shell Midden component 3 

Excavation ID: 1x1A, MT1, STP-A12 
 

 
   

Row Labels Depth Total Weight (g) MNII NISP  

Abalone     
 

200-300 1.3 1 1 

Mytilus sp.     
 

400-500 9.3 2 7 

Turbo     

 0-100 3.1 2 3 

 100-200 29.72 10 24 

 200-300 101 48 134 

 300-400 371.4 272 295 

 400-500 265.6 51 380 

 500-600 48.8 10 67 

 600-700 48.6 7 55 

 700-800 2.4 1 8 

 Subtotal (Turbo) 870.62 401 966 

     

Unknown     

 200-300 135.5 4 707 

 400-500 99.5 7 408 

 500-600 29.3 4 213 

 600-700 12.5 3 68 

 700-800 2 2 13 

 Subtotal (Unknown) 278.8 20 1409 

Total  1160.02 424 2383 
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Map 24: Shell Midden Component 3 within registered place, Nyamat 1 
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Figure 15: Section drawing of 1x1A eastern elevation within Shell Component 3, Nyamat 1 
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10.2.5.4 Shell Midden Component 4, Nyamat 1: VAHR 7221-1046 
Shell Midden component 4 includes materials recovered from STP E1 and STP E4 in association with stone 
artefacts (n=2). The component encompasses 942 m²  of dune ride along the southern edge of the former 
lagoon. The shell component comprises a diffuse scatter of turbo and limpet fragments identified between 
100-200 mm depth, and further non-diagnostic shell deposits to a depth of 500mm. A soil profile drawing 
from STP E1 determines that these materials were identified within an upper context of dark, weak sandy 
silts (Figure 16). Summary data is shown in Table 38 below.  

The shell materials were included in an analysis detailed in section 10.2.4.  

Table 38: Summary data, Shell Midden component 4 

Excavation ID: STP-E1 

     
Species Depth (mm) Total Weight (g) MNI Sum of Fragments 

Limpet 100-200 1.4 1 2 

Turbo 100-200 0.2 1 1 

Unknown 100-200 1.5 - 9 

 400-500 1  13 

Total  9.7 2 25 

 

 
Map 25: Shell Midden Component 4 within registered place, Nyamat 1 
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Figure 16: Section drawing of STP E1 within Shell Component 4, Nyamat 1 

 

10.2.5.5 Shell Midden Component 5, Nyamat 1: VAHR 7221-1046 
Shell Midden component 5 includes materials recovered from STPs P18, P20, P22, and P23 and 
encompasses 11011.48 m² of dune ridge bordering the former lagoon area (Map 26). The materials were 
identified in association with 36 stone artefacts and charcoal deposits.  

All cultural materials were identified between 0-500 mm depth across the four STPs. A soil profile of STP 
P22 illustrates deposits of dark, or mid grey silty-sand/sand associated with the cultural materials (Figure 
17). Summary data is shown in Table 39 below.  

Shell material was found in association with stone artefacts and increased charcoal deposit in STP 23, 
between depths of 100 and 400mm. A charcoal sample was collected from spit 4 of the excavation 
(~350 mm), from within a deposit of dark-grey brown weak silty sands, and dated using standard 
radiocarbon methods, returning the following result: 

• Radiocarbon sample (DWBO-4): 729 +/- 27 BP.  
 
The soil profile of STP 23 is included below, displaying the depth of the charcoal deposits used for dating. 
It is noted that the feature included a cut/disconformity at greater depth, however this feature was 
confined to depths >400 mm. No cultural deposits were identified beyond 400 mm within STP P23. 

The shell material recovered from shell component 5, VAHR 7221-1046 is included in the analysis detailed 
in section 10.2.4. 
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Figure 17: Section drawing of STP P22 within Shell Component 4, Nyamat 1 

 

Table 39: Summary data, Shell Midden component 5 

Excavation ID: STP- P18, P20, P22, P23 

     
Species Depth (mm) Total Weight (g) MNI Sum of Fragments 

Turbo 0-100 9 3 7 

 100-200 16.2 8 7 

 200-300 5.7 6 16 

 Subtotal (Turbo) 49.3 17 223 

Unknown     

 100-200 41.5 9 173 

 200-300 7.8 1 37 

 300-400 2.8 1 11 

 400-500 0.9 1 2 

 Subtotal (Unknown) 53 12 253 

Total  102.3 29 253 
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Map 26: Shell Midden Component 5 within registered place, Nyamat 1 
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10.2.6 Artefact Scatter Component, Nyamat 1: VAHR 7221-1046 

The artefact scatter component of Nyamat 1 encompasses an area of 7.8 ha and comprises 270 identified 
stone artefacts. These were recovered from one mechanically-excavated 2x1 m pit, one hand-excavated 
1x1 m pit and 19 0.5x0.5 m shovel test pits (STPs). The artefact scatter is associated with five shell midden 
components and one earth feature (hearth) component that are more localised within the dunes that 
characterise the greater portion of the place extent. Most of the stone artefact were recovered from the 
mechanical and 1x1 m pits, and are associated with the Shell midden 3 component (Table 40). 

Artefact depths are not directly comparable from pit to pit, so compiled ranges have been used for 
comparison (Table 41). Most artefacts were recovered from between 200 and 550 mm in association with 
Shell midden 3, although artefacts associated with other locations tended to be shallower. The vertical 
distribution of stone broadly mirrors shell densities, where shell is present.  

Table 40: Distribution and average maximum dimension (MD) of stone artefacts by excavation pit and pit type 
and associated component in the Nyamat 1 artefact scatter assemblage 

Co-component 
Test pit 
name 

2x1 m 
mechanical pit 

1x1 m 
test pit 

0.5x0.5 m 
STP Total Ave MD (mm) 

Shell midden 1 P27   5 5 22.5 

Shell midden 1 subtotal    5 5 22.5 

Shell midden 2 B6   26 26 19.6 

 P25   5 5 19.2 

Shell midden 2 subtotal    31 31 19.5 

Shell midden 3 A12   2 2 10.3 

 MT 1 72   72 16.1 

Shell midden 3 subtotal  72  2 74 15.9 

Shell midden 3, with hearth 1x1A  78  78 16.1 

Shell midden 3, with hearth 
subtotal   78  78 16.1 

Shell midden 4 E1   2 2 17.6 

 E4   9 9 19.7 

Shell midden 4 subtotal    11 11 19.3 

Shell midden 5 P18   9 9 19.1 

 P20   10 10 23.4 

 P22   10 10 19.2 

 P23   7 7 16.7 

Shell midden 5 subtotal    36 36 19.8 

No associated component A7   1 1 10.3 

 A9   5 5 17.5 

 B4   6 6 18.4 

 B7   1 1 13.7 

 E2   6 6 27.5 

 P11   1 1 33.1 

 P13   9 9 15.5 

 P21   3 3 19.5 

 P29   3 3 31.8 

No associated component 
subtotal    35 35 20.4 

Total  72 78 120 270 17.7 
Table 41: Distribution of artefacts by shell midden component and depth range in the Nyamat 1 artefact scatter 

assemblage; some of the artefacts marked by * are associated with samples subject to radiocarbon dating 
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Analytical 
depth (mm) 

Shell 
midden 1 

Shell 
midden 2 

Shell 
midden 3 

Shell midden 
3, with 
hearth 

Shell 
midden 4 

Shell 
midden 5 

No 
associated 
component Total 

0-250  20 2 1 4 19 12 58 

200-450 4 11 16 33*  17* 11 92 

350-550 1  56 40 6  10 113 

550-900    4* 1  1 6 

Unprovenanced       1 1 

Total 5 31 74 78 11 36 35 270 

 

The stone assemblage is almost entirely comprised of flint (Table 42). There is one silcrete artefacts and 
three materials that were indistinct, either weathered, poorly cemented or unfractured, making 
identification uncertain. The uncertain materials and 6.4% of the flint retained traces of a chalky, cobble 
or nodular cortex, indicating that it was sourced from coastal flint nodules and/or beach cobbles. However, 
27.7% of the flint retained traces of rough limestone cortex, suggesting an inland source. Most of the flint 
retained no cortex. 

Although the size of some of the sub-assemblages is low, there appears to be some spatial variability in 
the distribution of flint artefacts with cortex, and in the type of cortex (Figure 18). Cortex is preserved 
more frequently in the Shell midden 1 and Shell midden 5 assemblages, as well as in the un-associated 
component of the artefact scatter. Cobble cortex is almost absent from the Shell midden 3 assemblage 
and is rare in Shell midden 5.  

The majority of the stone assemblage has traces consistent with heating (potlid scarring, cracking or 
crazing, dehydration) – 30 artefacts (14.8%) have no traces or only equivocal traces. There is no evidence 
that this heating has been controlled, with the intent of improving raw material quality; instead, it is likely 
to have occurred incidentally, post-discard. As a consequence of heat fracture, a large proportion of the 
assemblage (n=103, 38.1%) could only be identified as angular fragments, retaining traces of impact and/or 
flake scars, but with no retouch or diagnostic features to enable flake or core classification (Table 43). 
Cores and tools are rare in the assemblage, with tools perhaps slightly more common in the Shell midden 
2 and Shell midden 4 assemblages (Figure 19). 

Table 42: Count and average MD of raw materials, with cortex type, in the Nyamat 1 artefact scatter assemblage 

Raw 
material 

Additional 
description 

No 
cortex 

Limestone, 
silicified Limestone Cobble Chalky 

General 
weathering Total 

Ave 
MD 
(mm) 

Flint 
Grey 172 39 34 12 5 1 263 17.0 

Pale brown  1     1 17.3 

Limestone  1    1  2 18.5 

Silcrete 
Medium-
coarse 
grained 1      1 12.8 

Volcanic/ 
Mudstone 

 
   2   2 69.6 

Mudstone/ 
Flint 

 
   1   1 111.6 

Total  174 40 34 15 6 1 270 17.7 
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Figure 18: Relative frequency of cortex type on flint artefacts by shell midden component in the Nyamat 1 
artefact scatter assemblage. 

 

Table 43: Count of artefact types and technological classes by raw material in the Nyamat 1 artefact scatter 
assemblage. 

Technological 
class Artefact type Flint Limestone Silcrete 

Volcanic/ 
Mudstone 

Mudstone/ 
Flint Total 

Angular 
fragment 

Angular fragment 100 2 1   103 

Flake fragment 42     42 

Core fragment 1     1 

Core 
Multidirectional 
core 2     2 

Flake 

Bladelet 6     6 

Flake 97     97 

Rejuvenation flake 2     2 

Split flake 6     6 

Manuport 
Cobble    1 1 2 

Cobble fragment    1  1 

Tool 

Backed bladelet 1     1 

Notched flake 1     1 
Retouched 
bladelet 1     1 

Retouched flake 1     1 
Retouched 
fragment 1     1 
Round-edged 
scraper 1     1 
Scraper - 
amorphous 1     1 
Straight-edged 
scraper 1     1 

Total  264 2 1 2 1 270 
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Figure 19: Relative frequency of technological classes of flint artefacts by shell midden component in the Nyamat 
1 artefact scatter assemblage. 

Combining the retouched and unretouched components, the flint assemblage includes 101 angular 
fragments and one core fragment (38.5%); 43 flake fragments that cannot be oriented (16.3%); 117 
orientable flakes (44.3%), including two rejuvenation flakes, two split flakes, eight flakes that are blade 
formed (6.8% of flakes), and 39 flakes/blades that are broken; and two cores. The rejuvenation flakes were 
identified in the association with the Shell midden 2 and Shell midden 3 assemblages, while the bladelets 
were mostly associated with Shell midden 2. The proportion of broken flakes/blades is relatively consistent 
across the place extent (51.3%, including flake fragments), with broken flakes slightly less common in 
association with Shell midden 5. 

Just one flint flake was identified as probably struck using the bipolar anvil technique. Based on platform 
types, there is little evidence for core preparation, with the majority of proximal ends preserving a plain 
platform, usually in combination with a feather termination (Table 44). Hinge terminations are also 
relatively common. Flakes that are complete in their length average approximately 15 mm in oriented 
length. Even axial and plunge flakes, which give an indication of core size, are small. 

Table 44: Count of platform and termination types on orientable flint flakes, with average flake length, in the 
Nyamat 1 artefact scatter assemblage. 

 Platform        

Termination Plain Flaked Not preserved Crushed Cortex Focal Total 
Ave L 
(mm) 

Feather 24 7 3 6 3  43 15.1 

Not preserved 15 2 8 2 1 2 30  

Hinge 18 4 4 1   27 15.7 

Axial 6 1   1  8 16.2 

Step 4 2     6 11.0 

Plunge 3      3 17.9 

Total 70 16 15 9 5 2 117 15.2 

Ave L (mm) 14.3 18.7  14.1 16.9  15.2  

 

The two flint cores in the assemblage are both multidirectional, will two and three platforms and three 
and four complete flake scars, respectively. The smaller of the two cores, at 20 mm in maximum 
dimension, has small expanding scars, while the larger core, at 47 mm, has a mix of expanding and elongate 
scars, with a maximum scar length of 19.2 mm. 
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The flint tools are summarised in Table 45. One backed bladelet and a more informally-retouched bladelet 
occur associated with the Shell midden 2 assemblage, and two scrapers and a notched flake are associated 
with Shell midden 3. Another scraper is associated with Shell midden 4. Evidence of use is associated with 
one scraper and the notched flake from Shell midden 3 and the scraper from Shell midden 4. Usewear was 
also identified on unretouched artefacts from Shell midden 2 (n=3), Shell midden 3 (n=3) and Shell midden 
5 (n=1).  

Table 45: Select attributes of flint tools in the Nyamat 1 artefact scatter assemblage. 

Co-
component Tool type Tool blank 

Retouch 
initiation 

Retouch 
type Use wear 

% of 
edge MD 

Shell 
midden 2 

Backed bladelet Bladelet, 
broken 

Ventral+ 
dorsal 

Step 
 

1-32% 20.2 

 
Retouched bladelet Bladelet, 

broken 
Ventral Step   33-66% 13.7 

 
Retouched fragment Angular 

fragment 
N/A Step 

 
1-32% 12.7 

Shell 
midden 3 

Round-edged scraper Flake, 
broken 

Ventral Step   1-32% 23.0 

Shell 
midden 3, 
with hearth 

Amorphous scraper Flake, 
broken 

Ventral+ 
dorsal 

Step Probable 
usewear 

1-32% 22.9 

 
Notched flake Flake, 

broken 
Ventral Step 

notch 
Probable 
usewear 

33-66% 22.0 

Shell 
midden 4 

Straight-edged 
scraper 

Flake 
fragment 

Ventral+ 
dorsal 

Scalar+ 
step 

Usewear 33-66% 29.6 

Shell 
midden 5 

Retouched flake Flake Ventral Scalar   1-32% 27.8 

Average      

 
21.5 

 
Three manuports of uncertain raw material were identified in the assemblage. One of these, associated 
with the hearth component of Shell midden 3, preserves slight pitting on its ends, consistent with use as a 
hammer. No macroscopic traces of working were evident on the other manuports; one of which was 
associated with Shell midden 3, while the third was not associated with shell. It is possible that all of the 
manuports were utilized as heat retainers, or that they are associated with resource processing. 

The single silcrete angular fragment was associated with Shell midden 4. 

Ochre fragments were also identified at locations within Nyamat 1 (STPs P18, P21, and P25). In each case, 
the associated soil deposits also contained identified cultural materials, suggesting the ochre deposits are 
cultural in nature. The ochre material within STPs P21 and P25 small flecks or fragments. The ochre 
identified in STP P18 was in the form of a large nodule (Plate 65), identified in spit 4 (300-400mm depth) 
within a mid-grey brown weak silty sand. A total of nine stone artefacts were identified within surrounding 
soil deposits (100-200mm; n=5, and 300-400mm; n=4). The ochre nodule is regarded as a cultural 
manuport carried to the location.   



 

156 
 

 
Plate 63: VAHR 7221-1046, Cobble manuports. Artefact no. 83 (pit MT1) and Art. No. 92 (1x1A) 

_21August2018_B.Hill 

 

 
Plate 64: VAHR 7221-1046, Examples of coastal flint artefacts from 1x1A with burn traces. Note art. 112 is an 

amorphous scraper. 21August2018_B. Hill 
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Plate 65: VAHR 7221-1046, Ochre identified within STP P18. 21August2018_B. Hill. 

 

The Nyamat 1 stone artefact assemblage primarily reflects the informal reduction of relatively locally 
available raw material. The high level of fragmentation limits a detailed analysis of reduction techniques, 
but cores and flakes are relatively small, little effort has been expended in core preparation, and evidence 
for retouch and use are minimal. A small proportion of flakes are blade-formed, and there is minor 
evidence for use of the bipolar reduction technique. While coastal cobbles appear to be the source of some 
of the raw materials, the majority of artefacts either do not retain any cortex, or have a rough limestone 
cortex, indicating an alternative source associated with inland limestone.  

Minor differences can be identified between the different co-components. The majority of stone artefacts 
are associated with Shell midden 3, particularly the location associated with the primary hearth feature. 
Lower levels of cortex in this location could indicate a higher intensity of flaking activity, but could also 
relate to higher levels of fragmentation due to heating. The presence of a core and a rejuvenation flake, 
as well as other flakes and fragments, indicate that flaking was taking place in this vicinity, while the 
presence of two scrapers and a notched tool, two of which have been utilized, could relate to shell 
processing. 

The remaining shell midden components are shallower and more diffuse than Shell midden 3, with 
correspondingly fewer artefacts. These locations may reflect more ephemeral use, and/or the loss of 
material due to erosion. The stone artefact assemblage associated with Shell midden 2 is somewhat 
distinct (although not particularly large), with a higher proportion of artefacts with cobble cortex, relatively 
more tools and the presence of bladelets, including one with backing retouch. While bladelets may have 
been produced incidentally, rather than deliberately and systematically, these artefacts hint at an 
affiliation with the Australian Small Tool Tradition, which is typically associated in Victoria with the mid-
Holocene, that is, earlier than the age estimates associated with Shell midden 3 and Shell midden 5. 
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10.3 VAHR 7221-1047, Nyamat 2 

10.3.1 Extent and Significance of Nyamat 2, VAHR 7221-1047 

Table 46: Extent and significance of 7221-1047 – Nyamat 2. 

VAHR 7221-1047, Nyamat 2 

Extent information 

Map sheet: Narrawong 7221 

Grid reference:  E553772 N5760998 (primary coordinates on VAHR) 

Cadastral details: Parish: Bolwarra, Address: 315 Dutton Way. SPI 1\PS5000867 

Site type:  Multicomponent (artefact scatter, earth feature (hearth)) 

Area:  3,992.92m²  

Significance for VAHR 7221-1047 (see Appendix 7 for guidelines to determining significance) 

Site contents 3 

Site condition 3 

Representativeness 2 

Scientific significance High (8) 

Aboriginal traditional significance assessment 
(GMTOAC) 

High 

 

Aboriginal cultural heritage place 7221-1047 (Nyamat 2) is situated at the toe of a hill-slope landform along 
the northern edge of the former lagoon.  This multi-component place comprises: 

• An artefact scatter; and 

• An earth feature (hearth).  

The place extent measures 3,992.92 m² in area and is illustrated in Map 27.   

The scientific significance of the place extent within the activity area has been rated as high (8), see Table 
31. Details regarding the heritage Significance Assessment are included in Appendix 7. 
 

 
Plate 66: Location of VAHR 7221-1047 at toe of slope (right of shot) and adjacent to low-lying area of former 

lagoon (left of shot). Facing west-21December2017, Z. Jones. 
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Map 27: Context plan showing the extent of Nyamat 2 (VAHR 7221-1047) 
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Map 28: Context plan showing the extent of Nyamat 2 with place numbers and shell midden components (VAHR 

7221-1047) 
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10.3.2 Nature of Nyamat 2: VAHR 7221-1047 

Nyamat 2 (VAHR 7221-1047) is a multi-component Aboriginal cultural heritage place comprising an 
artefact scatter and earth feature (hearth) identified during the excavation of a three 50x50 cm STPs 
undertaken as part of the CHMP complex component (STPs D5, D6, and D7).  

The site includes a well-preserved hearth feature within subsurface context and associated with in situ 
lithic deposits. The location of these artefact-bearing pits fit into a pattern that emerged through testing 
across the broader activity area, with increased archaeological deposits identified along the boundary of 
the former lagoon. Although this age determination was determined from a charcoal sample taken from a 
shovel test probe, the sample was collected from an a clearly defined charcoal deposit in the pit wall, 
regarded as an in-situ deposit. 

Radiocarbon dating of the hearth returned the following result: 

o Radiocarbon Sample (DWBO_03): 118 +/- 18 BP 

There is a noteworthy correlation with historic accounts of the conflict known as the ‘Convincing Ground’ 

massacre, in the early 1830s. Therefore, the established date indicates the hearth feature may be 

attributed to a period of contact between local indigenous groups and colonial settlers.  

The Report on Radiocarbon Age Determination prepared for this sample, included in Appendix 6, displays 

a second likelihood for an age determination of 230 cal BP. While this should be considered, in the absence 

of further sampling,  the age determination of 118 +/- 18 BP must be regarded as the most accurate for 

these deposits.  

Cultural deposits comprising VAHR 7221-1047 are discussed in the following sections, detailing the artefact 
and hearth component.  

10.3.3 Earth Feature Component (Hearth), Nyamat 2: VAHR 7221-1047 

Nyamat 2 contains an intact hearth feature identified within test pit STP D7 (Map 28). The STP was situated 
on a subtle colluvial fan that extends southward from the toe of the hill slope into the fringes of the former 
lagoon.  

The hearth was identified in the northeast section of the pit at a depth of 250-350 mm, and was situated 
at the base of a dark weak clayey silt deposit with sand, and within the upper section of a mid-reddish-
brown weak sand. A section profile of the STP is shown in Figure 20. The feature has a clearly defined 
charcoal upper layer overlying a semi-circular deposit of light sand that is indicative of disclouration from 
heating (Plate 64).  

Fourteen stone artefacts were found in association with the hearth, at a depth of 300-400 mm, thirteen 
of which showed evidence of possible/probable heating.  
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Figure 20: Section drawing of STP D7, with hearth Feature and Radio Carbon dating information, Nyamat 2 

 

 

Plate 67: Hearth feature identified within STP D7. 31July2018_Z. Jones 
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10.3.4 Artefact Scatter Component, Nyamat 2: VAHR 7221-1047 

The artefact scatter component of this place covers 0.4 ha and comprises 23 stone artefacts recovered 
from three STPs extending along the hillslope on the margins of the former lagoon. One of the test pits 
also revealed a hearth (Table 47). The greater majority of stone artefacts were identified between 300 and 
400 mm depth, with artefacts identified in STP D7 associated with a hearth feature (n=14).  

All of the artefacts are flint – either grey and brown flint, with no cobble cortex identified (Table 48). 
Limestone cortex is preserved on 56.5% of the flint. Traces of heating were identified on 15 of the artefacts 
(65.2%), from STPs D5 and D7. 

Table 47: Distribution and average MD of stone artefacts by excavation pit/pit type, associated component and 
depth in the Nyamat 2 artefact scatter assemblage 

  0.5x0.5 m STP   Total Ave MD (mm) 

Co-component Depth (mm) D5 D6 D7   

No associated component 200-300  1  1 10.1 

 300-400 7 1  8 23.3 

Hearth 300-400   14 14 17.0 

Total  7 2 14 23 18.9 

 

Table 48: Count of raw materials, with cortex type, in the Nyamat 2 artefact scatter assemblage  

Raw material 
Additional 
description No cortex Limestone, silicified Limestone Total Ave MD (mm) 

Flint Brown 9 7  16 17.0 

 Grey 1  6 7 23.1 

Total  10 7 6 23 18.9 

 
This assemblage has a higher proportion of artefacts identifiable as flakes – angular fragments comprise 
8.7% of the assemblage (Table 49). Including the tool, the assemblage also contains one flake fragment 
that cannot be oriented (4.3%) and 20 flakes (87.0%). There are three split flakes and one bladelet within 
the orientable flakes, and broken or fragmented flakes comprise 47.6% of the total flake assemblage. One 
flake was identified as probably bipolar.  

Flake platforms are predominantly plain, with feather terminations (Table 50). Flakes are slightly longer in 
this assemblage. 

Table 49: Count of artefact types and technological classes by raw material in the Nyamat 2 artefact scatter assemblage 

Technological class Artefact type Brown flint Grey flint Total 

Angular fragment Angular fragment 2  2 

 Flake fragment 1  1 

Flake Bladelet 1  1 

 Flake 7 7 14 

 Rejuvenation flake 1  1 

 Split flake 3  3 

Tool Geometric microlith 1  1 

Total  16 7 23 
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Table 50: Count of platform and termination types on orientable flint flakes, with average flake length, in the 
Nyamat 2 artefact scatter assemblage. 

 Platform       
Termination Plain Not preserved Flaked Crushed Cortex Total Ave L (mm) 

Feather 5 3 1 1  10 16.4 

Not preserved 3  1 1 1 6  

Hinge 2     2 19.0 

Crushed 1     1 41.5 

Axial   1   1 17.6 

Total 11 3 3 2 1 20 19.2 

Ave L (mm) 21.1  14.5 14.1  19.2  

 
The single tool is a geometric microlith with ventrally-initiated backing retouch and an average maximum 
dimension of 13.7 mm. This tool was found in association with the hearth feature in STP D7. One other 
artefact in the same STP had macroscopic traces of probable use. 

This artefact scatter assemblage is too small to draw firm conclusions about the flaking activities that were 
taking place in this location; however, its general nature seems similar to that of Nyamat 1. The Nyamat 2 
assemblage has relatively fewer fragments and more cortex, which could relate to lower levels of heating. 
The absence of cobble cortex is interesting, and raises the question of whether this is due to greater 
distance from the coast compared to Nyamat 1 (seemingly unlikely, as the difference is only that of a 
couple of hundred metres), different activities taking place requiring different materials, or simply a 
product of a small sample size.  

The presence of a geometric microlith again suggests an affiliation with the Australian Small Tool Tradition, 
however, this tool was recovered in association with the hearth dated to 118 +/- 18 BP.  

 
Plate 68: VAHR 7221-1047, Example of stone artefact assemblage from Nyamat 2. Coastal flint (no. 210, 211, and 

chert/brown flint (no. 218-231), STPS, D5, D6, D7. Note art 213 is a geometric microlith.  21August2018_B. Hill. 
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10.4 VAHR 7221-1048, Nyamat 3 

10.4.1 Extent and Significance of Nyamat 3, VAHR 7221-1048 

Table 51: Extent and significance of 7221-1048 – Nyamat 3. 

VAHR 7221-1048, Nyamat 3 

Extent information 

Map sheet: Narrawong 7221 

Grid reference:  E553777.191 N5760993.294 (primary coordinates on VAHR) 

Cadastral details: Parish Bolwarra, Address: 315 Dutton Way. SPI 1\PS5000867 

Site type:  Shell midden 

Area:  2.26m²  

Significance for VAHR 7221-1048 (see Appendix 7 for guidelines to determining significance) 

Site contents 2 

Site condition 2 

Representativeness 1 

Scientific significance Moderate (5) 

Aboriginal traditional significance assessment 
(GMTOAC) 

High 

 

Aboriginal cultural heritage place VAHR 7221-1048 (Nyamat 3) is a shell midden identified within a single 
STP (P5) on a dune ridge and at distance from the former lagoon landform. The place extent measures 
2.26 m²  in area and is illustrated in Map 30.   

The place represents an increased concentration of shell material in comparison to many of the locations 
identified within Nyamat 1, with the exception of 1x1A. The scientific significance of the place extent within 
the activity area has been rated as low (3), see Table 51. The site comprises a shell midden deposits within 
subsurface context. Details regarding the heritage Significance Assessment are included in Appendix 7.  

 

 
Plate 69: Location of VAHR 7221-1048 within dune system (IA-1). Facing south-east-20December2017, Z. Jones. 
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Map 29: Context plan showing the extent of Nyamat 3 (VAHR 7221-1048) 



 

167 
 

 
Map 30: Context plan showing the extent of Nyamat 3 with place numbers and shell midden components (VAHR 

7221-1048). 

 

10.4.2 Nature of Nyamat 3: VAHR 7221-1048 

Nyamat 3 is an Aboriginal shell midden deposit identified during the excavation of an STP (P5) excavated as 
part of the CHMP complex component (STPs D5, D6, and D7).  

The site comprises burnt and unburnt shell deposits and charcoal identified within a subsurface context. The 
location of this excavation is at distance from the former lagoon and demonstrates that, while concentrations 
of Aboriginal cultural heritage have been identified in proximity to the lagoon area (VAHR 7221-1046, 2222, 
2222), cultural materials are also present in reduced densities away from this landform. 

Cultural deposits characterising VAHR 7221-1048 are discussed below.  
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10.4.3 Shell Midden Component, Nyamat 3: VAHR 7221-1048 

A total weight of 146 g of shell was identified and collected from Nyamat 3. The shell analysis rationale detailed 
in section 10.2.4.1 was also used for the analysis of Nyamat 3 shell material. 

 

10.4.3.1 Identified shellfish species  
Of the 256 shell fragments examined, only 35 fragments were identifiable to a species level. These fragments 
however, accounted for 46% of the overall weight of materials, indicating the larger specimen size of 
identifiable fragments. The identified shell material was exclusively Turbo undulates. Given the absence of 
other identifiable shell species in the assemblage, it is likely that all specimens were turbo, however their 
fragmentary nature did not allow identification.    

Table 52: Count, weight and percentage of shell identified to a species level, Nyamat 3 

Species Sum of NISP  Total Weight (g) 
% of assemblage, based 
on weight  

Turbo 43 67.7 46.12% 

Unknown 221 79.1 53.88% 

Grand Total 264 146.8 100.00% 

 

 
Plate 70: Cultural deposits of turbo shell fragments identified within STP P5, Nyamat 3 (VAHR 7221-1048) 

 

10.4.3.2 Calculated MNI and NISP values 
Turbo shell produced a relatively high MNI of 19, based on the preservation of operculum, which outnumbered 
the combined total of specimens that were complete, with >50% apex, or >50% spiral (n=86). The MNI and 
NISP totals are listed in Table 53. 

Table 53: Count of identified shell (NISP and MNI) established in the analysis, Nyamat 3. 

Species Sum of MNI Sum of NISP 

Turbo 19 35 

Unknown - 221 

Total 19 256 
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Plate 71: Operculum (turbo) identified within STP P5, Nyamat 3 (VAHR 7221-1048) 

 

10.4.3.3 Vertical Distribution of shell material within Nyamat 3 
With respect to vertical distribution, 99% of the assemblage was identified between 0-400 mm depth 
(measured by weight), with a distinct concentration of shell between 100-300 mm (91% of assemblage). The 
remaining materials, accounting for ~1 g, are associated with undiagnostic fragments falling from upper 
deposits during the excavation process. As shown in Figure 21, the shell material is associated with deposits 
of mid-dark grey sands or silty -sand/sand. 

 
Figure 21: Soil profile of STP P5, associated with Nyamat 3 
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Plate 72: STP P5, associated with Nyamat 3, within dune system (IA-1)-24July2018, Z. Jones 

 

10.4.3.4 Environment 
The classes of coastal environment described below and their association with shellfish species, correspond 
to Aboriginal Victoria’s Aboriginal Place Component Form for the recording of Shell Middens.  

The assemblage comprises a shellfish species (turbo) associated with a Rocky Platform environment: 

• Rocky Platforms, or Rocky Shores, are described as areas that experience high-moderate wave energy 

and may consist of a number of rocky substrates based on the local geology. This environment is 

associated with numerous microhabitats exploited by shell fish. These species may dwell on 

exposures, sheltered areas, attached to rocks, on rocks, or in pools or crevices. The variability of the 

rocky shore environment is associated with the vertical tidal range, and species are often located in 

bands or zones within the tidal range (Phillips et al. 1984, 6).   

The assemblage demonstrates a consistent utilisation of this marine environment, comparable to that of 
nearby Nyamat 1. 
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10.5 VAHR 7221-1049 Nyamat LDAD 1 

10.5.1 Extent and Significance of Nyamat LDAD 1, VAHR 7221-1049 

Table 54: Extent and significance of 7221-1049 – Nyamat 4. 

VAHR 7221-1049, Nyamat 4 

Extent information 

Map sheet: Narrawong 7221 

Grid reference:  E553637.488 N5760488.493 (primary coordinates on VAHR) 

Cadastral details: Parish Bolwarra, Address: 315 Dutton Way. SPI 1\PS5000867 

Site type:  Low density artefact distribution 

Area:  - 

Significance for VAHR 7221-1049 (see Appendix 7 for guidelines to determining significance) 

Site contents 1 

Site condition 2 

Representativeness 1 

Scientific significance Low (4) 

Aboriginal traditional significance assessment 
(GMTOAC) 

High 

 

Aboriginal cultural heritage place 7221-1049 (Nyamat 1) comprises 13 stone artefacts identified at five 
locations within the activity area. The artefacts were primarily identified on the Hill-crest (IA-4; n=9), and Hill-
slope (IA-3; n=3). One artefact was identified in a disturbed context within the Dunes (IA-1). The place 
distribution is shown on Map 19.   

The scientific significance of the place within the activity area has been rated as low (3), see Table 31. Details 
regarding the heritage Significance Assessment are included in Appendix 4.  

10.5.2 Artefact Scatter Component, Nyamat LDAD 1: VAHR 7221-1049 

This low-density artefact distribution consists of 13 stone artefacts – three artefacts identified on the surface 
and 10 artefacts excavated from two 1x1 m test pits (Table 55). One silcrete artefact was identified and the 
remaining 12 are flint, which varies from brown to grey (Table 56). Limestone cortex was retained on 41.6% 
of the flint artefacts, with no evidence for cobble cortex. Four of the flint artefacts (33.3%) have traces of 
heating or probable heating – one from the surface, one from 1x1C and two from 1x1D.  

Table 55: Distribution and average MD of stone artefacts by excavation pit/pit type and depth in the Nyamat LDAD 1 
assemblage 

 1x1m  Surface Total 

Depth (mm) 1x1C 1x1D   

0   3 3 

100-220  3  3 

220-280  5  5 

400-500 1   1 

550 1   1 

Total 2 8 3 13 

Ave MD (mm) 19.0 19.0 27.2 20.9 
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Table 56: Count and average MD of raw materials, with cortex type, in the Nyamat LDAD 1 assemblage 

Raw 
material 

Additional 
description No cortex 

Yellow limestone, 
silicified Limestone Total Ave MD (mm) 

Flint Grey 5 2 2 9 21.7 

 Brown 2 1  3 21.3 

Silcrete Not recorded 1   1 12.1 

Total  8 3 2 13 20.9 

 

The single silcrete artefact is a broken (proximal) flake, while flakes or flake fragments make up 83.3% of the 
flint assemblage and angular fragments are 16.7% (Table 57). There are no rejuvenation flakes, split flakes or 
bladelets, and half of the flint flakes are broken/fragments. One of the flint flakes is probably bipolar. The 
platform and termination types of the flint flakes are shown in Table 58. 

The single tool in the LDAD assemblage is an informally-retouched flake, with step retouch initiated from the 
ventral surface and a maximum dimension of 35.5 mm. The tool was recovered from 1x1D. Equivocal usewear 
traces were present on the tool, and one unretouched flint flake had more definite evidence of use.  

The Nyamat LDAD 1 assemblage is more similar to the Nyamat 2 assemblage than that of Nyamat 1, in the 
absence of cobble cortex, generally higher levels of cortex, and lower levels of heating. Other than noting 
evidence for bipolar flaking and the presence of usewear, there is little more that can be said about the nature 
of the stone working activities that contributed to the accumulation of this assemblage. 

Table 57: Count of artefact types and technological classes by raw material in the Nyamat LDAD 1 assemblage 

Technological class Artefact type Grey flint Brown flint Silcrete Total 

Angular fragment Angular fragment 2   2 

 Flake fragment 2   2 

Flake Flake 4 3 1 8 

Tool Retouched flake 1   1 

Total  9 3 1 13 

 

Table 58: Count of platform and termination types on orientable flint flakes, with average flake length, in the Nyamat 
LDAD 1 assemblage 

 Platform      
Termination Plain Focal Crushed Flaked Total Ave L (mm) 

Not preserved 3    3  

Axial 1   1 2 17.9 

Step   1  1 13.3 

Feather 1    1 12.1 

Plunge  1   1 12.5 

Total 5 1 1 1 8 14.8 

Ave L (mm) 9.8 12.5 13.3 28.3 14.8  
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Plate 73: Artefacts 156, 157, Nyamat LDAD1, from 1x1C, spits 4-5, excavated within IA-3 Hill Slope-21August2018_B. 

Hill 

 
Plate 74: Artefacts 158, 159, 160, Nyamat LDAD1, from 1x1D, spit 2 excavated within IA-4 Hill Crest-21August2018_B. 

Hill 
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Plate 75: Artefacts 162, 163, 164, 166, Nyamat LDAD1, from 1x1D, spit 3 excavated within IA-4 Hill Crest-

21August2018_B. Hill 

 

 
Plate 76: Artefact 252, Nyamat LDAD1, Surface artefact identified within IA-1, Dunes, on an established access track-

21August2018_B. Hill 
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10.6 Results of the assessment 

The current evaluation has assessed the archaeological potential of the activity area, where ground disturbing 
works are proposed in association with an aquaculture development. The complex assessment resulted in the 
identification of 293 subsurface stone artefacts associated with two new multi-component places (VAHR 7221-
1046, 7221-1047) and 13 surface and subsurface stone artefacts associated with one new low-density artefact 
distribution (VAHR 7221-1049). 

The complex assessment also resulted in the identification of three hearth features: a primary and secondary 
hearth component forming part of VAHR 7221-1046, with; and a single hearth component forming part of 
VAHR 7221-1047.  

In addition, the assessment resulted in the identification of numerous shell midden deposits, registered as 
components of two cultural heritage places: VAHR 7221-1046, VAHR 7221-1048. 

The age range determined through radiocarbon dating demonstrates the use of this land during the late-

Holocene period, within an age bracket comparable to that of Cape Bridgewater shell middens, located 

approximately 15km east of the activity area (detailed in section 7.9.1). The predominant marine shell species 

within the activity area is Turbo, a rocky-platform species, differing from the sandy shore bivalve species that 

characterise the Cape Bridgewater middens. The presence of Turbo however, is a common characteristic of 

shell middens along the Portland Bay coastline (see section 7.10), and is suggestive of an accessible rocky-

platform marine environment during the late-Holocene period.  

 
In total, four new Aboriginal cultural heritage places have been identified in the activity area: 

1) Multi-component place VAHR 7221-1046 (Nyamat 1) has been assessed as being of high scientific 
significance, based on: 

• the largely intact stratified deposits (contents); 

• the excellent condition with little-no disturbance (condition); and 

• the occasional occurrence of artefact scatters in the geographic region with large numbers of artefacts 
associated with shell-midden deposits and earth features (representativeness). 

2) Multi-component place VAHR 7221-1047 (Nyamat 2) has been assessed as being of high scientific 
significance, based on: 

• the largely intact stratified deposits (contents); 

• the excellent condition with little-no disturbance (condition); and 

• the occasional occurrence of artefact scatters in the geographic region with large numbers of artefacts 
associated with shell-midden deposits and earth features (representativeness). 

3) Shell midden VAHR 7221-1048 (Nyamat 3) has been assessed as being of moderate scientific significance, 
based on: 

• the large number but limited range of cultural materials (contents); 

• the fair condition (condition); and 

• the common occurrence in the geographic region (representativeness). 

4) Low-density artefact distribution VAHR 7221-1049 (Nyamat LDAD1) has been assessed as being of low 
scientific significance, based on: 

• the low number of artefacts (contents); 

• Site in a fair to good condition, but with some disturbance (condition); and 
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• the common occurrence of LDADs in the geographic region (representativeness). 

No cultural material other than that discussed in this section was identified from subsurface excavations 
during the complex assessment. No scarred trees or other site types were identified within the activity area. 

Although rigour was applied to the evaluation methodology through the desktop, standard and complex 
assessments, further Aboriginal cultural heritage places of high significance may occur elsewhere within the 
activity area.  
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11. SECTION 61 MATTERS 

11.1 Introduction 

In accordance with s 61 of the Aboriginal Heritage Act 2006 (Vic), this section reviews the matters to be 
considered in relation to the approval of a cultural heritage management plan (CHMP) for the activity (Sections 
11.2 to 11.6). Details of specific management conditions to be implemented for Aboriginal cultural heritage 
places within the activity area including an outline of salvage recording are presented in Section 1. 

Please note: the specific cultural heritage management conditions presented in Section 1 must be adhered 
to as a condition of approval of the CHMP.  

11.2. Nyamat 1 (VAHR 7221-1046) 

11.2.1 Will the activity be conducted in a way that avoids harm to 7221-1046? 

Given the nature of the proposed development and design restrictions, it is not possible for the activity to be 
conducted in a way that completely avoids harm to 7221-1046. 

11.2.2 Will the activity be conducted in a way that minimises harm to 7221-1046? 

The activity will be conducted in a way that minimises impacts to Nyamat 1 (VAHR 7221-1046). Components 
of the registered place located to the east of the Great South-West Walk, as shown in Map 21, will not be 
harmed by the activity.  

Impacts to the western portion of VAHR 7221-1046 may be minimised through the avoidance of some portions 
of the place extent. The size of the area that may be avoided was indeterminate at the time of preparing the 
CHMP.  

Protective fencing will be utilised within 7221-1046 to minimize harm within parts of the place that may be 
avoided by the activity.  

11.2.3 Specific conditions required for the management of 7221-1046 before, during and after the 
activity 

The multi-component place 7221-1046 identified within the activity area will be impacted by the proposed 
activity. Based on the results of the assessment and the inability to avoid harm, this Aboriginal cultural heritage 
place may be harmed by the proposed activity, subject to management conditions detailed in section 1 and 
summarised in Table 59.  

Table 59: Aboriginal cultural heritage places within the activity area and summary management requirements 

VAHR Place 
Name 

Site Type Permissible 
Impact  

Surface 
salvage 
collection 

Sub-surface 
salvage 
excavations 

Repatriation Induction 

7221-1046 Nyamat 
1 

Multi-component Partial No Conditional 
based upon 
ability to 
minimise 
impact 

Yes Yes 
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11.3. Nyamat 2 (VAHR 7221-1047) 

11.3.1 Will the activity be conducted in a way that avoids harm to VAHR 7221-1047? 

At the time of preparing the CHMP, it was undetermined if the activity could be undertaken in a way that 

avoids harm to Nyamat 2, (VAHR: 7221-1047). Harm may be avoided if a proposed road surface at this 

locations may be relocated.   

11.3.2 Will the activity be conducted in a way that minimises harm to 7221-1047? 

Impacts to VAHR 7221-1047 may be minimised through the partial avoidance of the place extent where 
possible. At the time of preparing the CHMP, the extent of harm minimization to this site was undetermined. 

Protective fencing will be utilised within 7221-1047 to delineate areas that may be developed, and may be 
avoided, by the activity 

11.3.3 Specific conditions required for the management of 7221-1047 before, during and after the 
activity 

Based on the results of the assessment and the inability to avoid harm, this Aboriginal cultural heritage place 
may be harmed by the proposed activity, subject to management conditions detailed in section 1 and 
summarised  in Table 60.  

Table 60: Aboriginal cultural heritage places within the activity area and summary management requirements 

VAHR Place 
Name 

Site Type Permissible 
Impact  

Surface 
salvage 
collection 

Sub-surface 
salvage 
excavations 

Repatriation Induction 

7221-1047 Nyamat 2 Multi-component Complete No Conditional, 
based upon 
ability to 
avoid/ 
minimise 
impact 

Yes Yes 

 

11.4. Nyamat 3 (VAHR 7221-1048) 

11.4.1 Will the activity be conducted in a way that avoids harm to 7221-1048? 

Given the nature of the proposed development and design restrictions, it is not possible for the activity to be 
conducted in a way that completely avoids harm to 7221-1048. 

11.4.2 Will the activity be conducted in a way that minimises harm to 7221-1048? 

The activity cannot be conducted in a way that minimises impacts to Nyamat 3 (VAHR 7221-1048).  

11.4.3 Specific conditions required for the management of 7221-1048 before, during and after the 
activity 

The multi-component place 7221-1048 identified within the activity area will be impacted by the proposed 
activity. Based on the results of the assessment and the inability to avoid harm, this Aboriginal cultural heritage 
place may be harmed by the proposed activity, subject to management conditions detailed in section 1 and 
summarised in Table 61. 
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Table 61: Aboriginal cultural heritage places within the activity area and summary management requirements 

VAHR Place 
Name 

Site Type Permissible 
Impact  

Surface 
salvage 
collection 

Sub-surface 
salvage 
excavations 

Repatriation Induction 

7221-1048 Nyamat 3 Multi-component Complete No Yes Yes Yes 

11.5. Nyamat LDAD 1 (VAHR 7221-1049) 

11.5.1 Will the activity be conducted in a way that avoids harm to 7221-1049? 

Given the nature of the proposed development and design restrictions, it is not possible for the activity to be 
conducted in a way that completely avoids harm to 7221-1049. 

11.5.2 Will the activity be conducted in a way that minimises harm to 7221-1049? 

The activity cannot be conducted in a way that minimises impacts to Nyamat LDAD 1 (VAHR 7221-1049). 

11.5.3 Specific conditions required for the management of 7221-1049 before, during and after the 
activity 

The LDAD VAHR 7221-1049 identified within the activity area will be impacted by the proposed activity. Based 
on the results of the assessment and the inability to avoid harm, this Aboriginal cultural heritage place may be 
harmed by the proposed activity, subject to management conditions detailed in section 1 and summarised in 
Table 62.  

Table 62: Aboriginal cultural heritage places within the activity area and summary management requirements 

VAHR Place 
Name 

Site Type Permissible 
Impact  

Surface 
salvage 
collection 

Sub-surface 
salvage 
excavations 

Repatriation Induction 

7221-1049 Nyamat 4 LDAD Complete Yes No Yes Yes 

 

11.6 Specific conditions required for the management of Aboriginal cultural 
heritage likely to be affected by the activity, before, during and after the activity 

Section 1 contains detailed information on the specific measures required for the management of the 
registered Aboriginal cultural heritage place within the activity area before, during, and after the activity. A 
number of general conditions of relevance to the future conduct of the CHMP are also presented in Section 1. 

As per Clause 13(1) Schedule 2 of the Aboriginal Heritage Regulations 2018 (Vic), standard contingency plans 
for the possible discovery of further Aboriginal cultural heritage and for other matters that may affect the 
conduct of the activity, such as custody and management arrangements, disputes, delays and other obstacles, 
will be adopted during the implementation of the activity (see Section 2 for details). 

11.7 Cumulative Impact Statement 

The distribution of cultural materials registered during this CHMP establishes a pattern of resource usage 
within the dune system and specifically along the boundary of the adjacent former lagoon area. This dune 
system extends along the perimeter of Portland Bay, as does the lagoon area along its landward margin. As 
such, similar Aboriginal cultural deposits may be present to the east and west of the activity area, within this 
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landform. This is demonstrated through the identification of seven previously registered shell middens 
situated in this landform. The site contents of these places are also comparable, comprising turbo and abalone 
shell, and several with flint and chert stone artefacts (See section 7.8 and Map 10).   

Conversely, no previously-registered hearths are present within the geographic region. It therefore cannot be 
demonstrated that these site-types are present within the immediate area, beyond those identified during the 
complex assessment. 

Prior impacts to the dune system within the geographic region include residential and commercial  
developments, associated infrastructural impacts, and the loss of surfaces through tidal erosion. These 
impacts have undoubtedly resulted in impacts to known and unknown Aboriginal cultural deposits within the 
geographic region.  

The proposed activity will result in further impacts to the cultural heritage within the activity area and 
therefore contribute to the cumulative impacts on cultural places within the geographic region.  

These impacts will be substantial in respect to the extent of registered places identified in this CHMP, however 
it is noted that a portion of Nyamat 1 will not be impacted by the activity, nor will the entirety of Nyamat 2. 
However, due to the extent of areas that will be impacted, and the unique nature of cultural deposits within 
these site extents, the cumulative impacts to cultural heritage within the geographic region are regarded as 
substantial.   
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Table 63: 1x1m data table 

Pit ID 
Investigation 

Area 
Spit 

Starting 
Depth 
(mm) 

Base 
Depth(mm) 

Colour Consistency Composition Comments Munsell pH 
Aboriginal 
Material 

European 
Material 

Charcoal Ants Worms 

1x1A IA-1 1 1 100 
Dark greyish 

brown 
Weak Silty sand  10YR 3/2 8 Y N N N Y 

1x1A 
IA-1 

2 100 200 
Dark greyish 

brown 
Weak Silty sand 

Occasional charcoal 
flakes 

10YR 3/2 8 Y N Y N Y 

1x1A 
IA-1 

3 200 300 
Dark greyish 

brown 
Weak Silty sand Moderate charcoal 10YR 3/2 8 Y N Y N Y 

1x1A 
IA-1 

4 300 320 
Dark greyish 

brown 
Weak Silty sand Moderate charcoal 10YR 3/2 8 Y N Y Y N 

1x1A 
IA-1 

4 320 400 
Dark greyish 

brown 
Weak Sand Moderate charcoal 7.5YR 2/1 8 Y N Y Y N 

1x1A 
IA-1 

5 400 480 
Dark greyish 

brown 
Weak Sand Moderate charcoal 7.5YR 2/1 8 Y N Y N N 

1x1A 
IA-1 

5 480 500 
Dark greyish 

brown 
Loose Sand Occasional charcoal 7.5YR 2/1 8 Y N Y N N 

1x1A 

IA-1 

primary hearth 500 550 Mid grey Weak Fine sand 
Hearth deposits and 
moderate shell and 

charcoal 

 8 Y N Y N N 

1x1A 
IA-1 

6 500 550 
Light pinkish 

grey 
Weak Fine sand 

Occasional charcoal and 
shell 

 8 Y N Y N N 

1x1A 
IA-1 

7 550 700 Mid grey Weak Fine sand 
Occasional charcoal and 

shell with heart 
features 

 8 Y N Y N N 

1x1A 
IA-1 8 (secondary 

hearth) 
700 800 Mid grey Weak Fine sand 

Charcoal flecks with 
moderate shell 

 8 Y N Y N N 

1x1A 
IA-1 8 (Surrounding 

sand) 
700 800 

Light yellowish 
grey 

Loose to 
weak 

Fine sand Organic staining  8 Y N N Y N 

1x1A 
IA-1 

9 800 900 
Light white to 

grey 
Weak Fine sand Organic staining  8  N N Y N 

1x1A 
IA-1 

10 900 1000 
Light greyish 

white 
Weak Fine sand Organic staining  8  N N Y N 

1x1A 
IA-1 

11 1000 1200 
Light greyish 

white 
Weak Fine sand Organic staining  8  N N Y N 

                

1X1B IA-2 1 0 100 
Very dark brown 

to black 
Friable Silty clay 

Frequent thick roots, 
worms and grubs 

10YR 2/2 7.5  N N Y Y 

1X1B IA-2 2 100 200 
Dark grey to 

black 
 Sandy clay Frequent rootlets 10YR 2/1 7.5  N N N N 

                

1x1C IA-3 1 0 130 Reddish brown Friable Clayey silt 
Occasional worms and 

frequent roots 
10YR 3/3 6.5 N N N N Y 

1x1C IA-3 2 130 230 Reddish brown Friable Clayey silt 

Small to medium 
charcoal, occasional 

worms and very 
occasional basalt 

10YR 3/3 6.5 N N Y N Y 
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Pit ID 
Investigation 

Area 
Spit 

Starting 
Depth 
(mm) 

Base 
Depth(mm) 

Colour Consistency Composition Comments Munsell pH 
Aboriginal 
Material 

European 
Material 

Charcoal Ants Worms 

1x1C IA-3 3 230 360 Reddish brown Friable Clayey silt 

Occasional roots and 
rootlets. Moderate 

small to medium 
charcoal and occasional 

medium to large 
degrading basalt and 

small coffee rock 

10YR 3/4 6.5 N N Y N N 

1x1C IA-3 4 360 440 Reddish brown Friable Silty clay 

Moderate small to 
medium degrading 

basalt and occasional 
small rootlets and 

charcoal 

10YR 3/4 6.5 N N Y N N 

1x1C IA-3 5 440 520 Reddish brown 
Friable to 

firm 
Silty clay 

Frequent small to large 
degrading basalt and 

small to medium coffee 
rock 

10YR 3/4 6.5 Y N N N N 

1x1C IA-3 6 520 640 Reddish brown Firm Silty clay 
Highly frequent 
degrading basalt 

10YR 3/4 6.5 Y N N N N 

1x1C IA-3 7 640 670 Reddish brown Firm Clay 
Occasional small to 

large degrading basalt 
2.5YR 3/4 7 N N N N N 

                

1x1D IA-4 1 0 130 
Dark reddish 

brown 
Friable Silt 

Grass cover with 
rootlets. Frequent small 

to medium buckshot 
inclusions and 

weathered basalt 

5YR 3/2 6      

1x1D IA-4 2 130 220 Reddish brown Friable Clayey silt 
Very frequent small 

buckshot rocks 
5YR 4/4 6.5      

1x1D IA-4 3 220 300 Yellowish red Friable Clayey silt 

Frequent small 
buckshot rocks and 
occasional charcoal 

flecks 

5YR 4/6 7      

1x1D IA-4 4 300 380 Yellowish red Firm Moist Clay 
With mottling and 

continued rock content 
5YR 4/6            
5YR 3/4 

7      

 

 

 

 

 

 

 

Table 64: Mechanical 2x1 data table 
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Pit ID 
Investigation 

Area 
Spit 

Starting 
Depth 
(mm) 

Base 
Depth(mm) 

Colour Consistency Composition  Comments Munsell  pH  
Aboriginal 
Material  

European 
Material 

Charcoal Ants Worms 

MT1 IA-1 1 0 100 
Dark reddish 

brown  
Friable  Silty sand  

Occasional medium 
formalised 

sandstone material 
and small charcoal  

5YR 3/2 8.5 N N Y N Y 

MT1 
IA-1 

2 100 200 Very dark grey  
Loose to 

weak  
Silty sand  

Moderate small 
charcoal  

7.5YR 4/2 8.5 Y N Y N N 

MT1 
IA-1 

3 200 300 Dark grey  
Loose to 

weak  
Silty sand  

Moderate small 
charcoal  

7.5YR 4/1 8.5 Y N Y N N 

MT1 
IA-1 

4 300 400 Brown  Loose  Silty sand  
Moderate small 

charcoal  
7.5YR 4/2 8 Y N Y Y N 

MT2  IA-1 1 0 100 Brown  Loose  Silty sand  Grass and rootlets  7.5YR 4/3 8.5 N N N N Y 

MT2  
IA-1 

2 100 200 Dark brown  Loose  Silty sand  
Occasional small 

charcoal fragments  
7.5YR 3/2 8.5 N N Y N N 

MT2  
IA-1 

3 200 300 
Dark reddish 

brown  
Weak  Silty sand  

Occasional small 
charcoal fragments  

5YR 2.5/2 8 N N Y N N 

MT2  
IA-1 

4 300 400 
Very dark 

greyish brown  
Weak  Silty sand  

Moderate small 
charcoal fragments   

10YR 3/2 8 N N Y N N 

MT2  

IA-1 

5 400 500 Brown  Loose  Silty sand  

Occasional small 
charcoal fragments  
and moderate shell 

fragments  

10YR 4/3 8 N N Y N N 

MT2  

IA-1 

6 500 600 
Yellowish 

brown 
Loose  Sandy silt  

Occasional small 
charcoal fragments 

and small shell 
fragments  

10YR 5/4 8 N N Y N N 

MT2  
IA-1 

7 600 700 
Yellowish 

brown 
Loose  Sandy silt  

Small shell 
fragments  

10YR 5/4 8 N N Y N N 

MT2  

IA-1 

8 700 800 
Yellowish 

brown 
Loose  Sandy silt  

Very occasional 
small charcoal 

fragments and small 
shell fragments  

10YR 5/5 9 N N Y N N 

MT2  

IA-1 

9 800 900 
Light yellowish 

brown  
Loose  Sandy silt  

Moderate small 
charcoal inclusions 

and small shell 
fragments  

10YR 6/4  8 N N Y N N 

MT2  

IA-1 

10 900 1000 
Light yellowish 

brown  
Loose  Sandy silt  

Occasional charcoal 
fragments and small 

shell fragments  
10YR 6/4  8 N N N N N 

MT2  
IA-1 

11 1000 1100 Pale brown  Loose  Sand  
Small charcoal 

fragments 
10YR 6/3 8 N N Y N N 

MT2  
IA-1 

12 1100 1200 
Yellowish 

brown 
Loose  Sand  

Larger fragments of 
shell  

10YR 5/4 8 N N N N N 

MT2  

IA-1 

13 1200 1500 
Very pale 

brown  
Loose  Sand  

Occasional large 
rounded beach 
pebbles. Trench 
collapsed due to 

sand  

10YR 7/4 8 N N N N N 

MT3 
IA-1 

1 0 100 
Dark reddish 

brown  
Weak  Humic silt  

Grass roots and 
moderate charcoal  

5YR 2.5/2 8 N N Y N N 
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Pit ID 
Investigation 

Area 
Spit 

Starting 
Depth 
(mm) 

Base 
Depth(mm) 

Colour Consistency Composition  Comments Munsell  pH  
Aboriginal 
Material  

European 
Material 

Charcoal Ants Worms 

MT3 

IA-1 

2 100 200 
Dark reddish 

brown  
Weak  Silty sand  

Moderate medium 
to large charcoal and 

shell fragments  
5YR 2.5/2 8 Y N Y N N 

MT3 
IA-1 

3 200 300 
Dark reddish 

brown  
Weak  Silty sand  

Grass roots and 
moderate medium 

charcoal  
5YR 2.5/2 8 N N Y N N 

MT3 
IA-1 

4 300 400 Very dark grey  Loose  Silty sand  
Moderate medium 

charcoal 
5YR 3/1 8 N N Y N N 

MT3 
IA-1 

5 400 500 Brown  Loose  Silty sand  
Moderate medium 
charcoal and small 

shell fragments  
7.5YR 5/2 8 N N Y N N 

MT3 
IA-1 

6 500 600 Brown  Loose  Sandy silt  
Moderate medium 
charcoal and large  

shell fragments  
7.5YR 5/2 8 N N Y N N 

MT3 
IA-1 

7 600 700 Pale brown  Loose  Sandy silt  
Occasional small 

charcoal  
10YR 6/3 8 N N Y N N 

MT3 
IA-1 

8 700 800 Pale brown  Loose  Sandy silt  
Occasional small 

charcoal  
10YR 6/3 8 N N Y N N 

MT3 

IA-1 

9 800 900 
Very dark 

greyish brown  
Weak  Silty sand  

Occasional small 
charcoal, small 

sandstone and small 
limestone  

10YR 3/2 8 N N Y N N 

MT3 

IA-1 

10 900 1000 Pale brown  Weak  Sandy silt  
Occasional small 

charcoal and small 
medium sandstone  

10YR 6/3 8 N N Y N N 

MT3 
IA-1 

11 1000 1100 Pale brown  Weak  Sandy silt  
Occasional small 

charcoal  
10YR 6/3 8 N N Y N N 

MT3 

IA-1 

12 1100 1200 Light brown  Loose  Sandy silt  

Occasional large 
pieces of sandstone 

forming and 
occasional large 

fragments of 
degrading basalt  

10YR 6/4  8 N N N N N 

MT3 IA-1 13 1200 1300 Light brown  Loose  Sandy silt    10YR 6/4  8 N N N N N 

MT3 IA-1 14 1300 1400 Light brown  Loose  Sandy silt    10YR 6/4  8 N N N N N 

MT3 IA-1 15 1400 1500 Light brown  Loose  Sandy silt  Reached water table  10YR 6/4  8 N N N N N 

MT3 IA-1 16 1500 1600 Light brown  Loose  Sandy silt  Reached water table  10YR 6/4  8 N N N N N 

MT4 
IA-1 

1 0 100 Dark brown  Weak  Humic silt  
Grass, roots and 
occasional small 

charcoal  
7.5YR 3/2 8 N N N N N 

MT4 
IA-1 

2 100 200 Dark brown  Weak  Silt  
Moderate medium 

charcoal  
7.5YR 3/2 8 N Y Y N N 

MT4 
IA-1 

3 200 300 Dark brown  Weak  Silt  
Moderate medium 

charcoal  
7.5YR 3/2 8 N N Y N N 

MT4 
IA-1 

4 300 400 Dark brown  Weak  Silt  
Moderate medium 

charcoal  
7.5YR 3/2 8 N N Y N N 

MT4 
IA-1 

5 400 500 Light brown  Loose  Sandy silt  
Occasional small 

charcoal  
7.5YR 6/3 8 N N Y N N 

MT4 
IA-1 

6 500 600 Pale brown  Loose  
Medium 

sand  
Occasional small 

sandstone  
10YR 6/3 8 N N N N N 
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Pit ID 
Investigation 

Area 
Spit 

Starting 
Depth 
(mm) 

Base 
Depth(mm) 

Colour Consistency Composition  Comments Munsell  pH  
Aboriginal 
Material  

European 
Material 

Charcoal Ants Worms 

MT4 
IA-1 

7 600 700 Pale brown  Loose  
Medium 

sand  
  10YR 6/3 8 N N N N N 

MT4 
IA-1 

8 700 800 
Very pale 

brown  
Loose  

Medium 
sand  

Sandstone and 
occasional small 

charcoal  
10YR 7/3 8 N N Y N N 

MT4 
IA-1 

9 800 900 
Very pale 

brown  
Loose  

Medium 
sand  

Sandstone and 
occasional small 

charcoal  
10YR 7/3 8 N N Y N N 

MT4 
IA-1 

10 900 1000 
Very pale 

brown  
Loose  

Medium 
sand  

Sand getting damper 
and sandstone 

inclusions  
10YR 7/3 8 N N N N N 

MT4 
IA-1 

11 1000 1100 
Very pale 

brown  
Loose  

Medium 
sand  

Very damp  10YR 7/3 8 N N N N N 

MT4 
IA-1 

12 1100 1200 
Very pale 

brown  
Loose  

Medium 
sand  

Sandstone inclusions  10YR 7/3 8 N N N N N 
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Table 65: STP data table 

Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

A1 IA-1 500 500 1010 

Undulating 
costal dunes, 
western area 

of activity 
area  

1 0 200 
Dark reddish 

brown  
Friable  Sandy silt  

Frequent rootlets, 
moderate shell  

5YR 2.5/2 8.5 

A1          2 200 300 Brown  Weak  Silty sand  
Transitional context with 

moderate rootlets and shell  
7.5YR 4/3 8 

A1          3 300 1010 White  Weak  Fine sand  
Very occasional rootlets 

and shell  
10YR 8/1 7.5 

A2 IA-1 500 500 1000 

Undulating 
coastal 
dunes, 

western 
edge of 

activity area  

1 0 250 
Dark reddish 

brown  
Friable  Sandy silt  

Frequent rootlets and 
occasional small shell and 

steel  
5YR 2.5/2 8.5 

A2          2 250 500 Brown  Weak  Silty sand  
Occasional small shell and 

cuttlefish fragments  
7.5YR 4/3 8 

A2          3 500 1000 White  Weak  Fine sand  
Occasional small shell and 

rootlets  
10YR 8/1 7.5 

A3 IA-1 500 500 1000 
Undulating 

costal dunes 
1 0 210 

Dark reddish 
brown  

Friable  Sandy silt  
Frequent small rootlets and 

moderate shell  
5YR 2.5/2 8.5 

A3          2 210 440 Brown  Weak  Silty sand  
Occasional rootlets and 

shell, with very occasional 
bone fragments  

7.5YR 4/3 8 

A3          3 440 1000 White  Weak  Fine sand  
Very occasional small 

rootlets  
10YR 8/1 7.5 

A4 IA-1 500 500 1000 

Undulating 
coastal dune 
system/ rural 

aspect 

1 0 290 
Dark reddish 

brown  
Friable  Sandy silt  

Frequent small rootlets, 
occasional small shell and 
moderate small to large 

industrial 'slag' 

5YR 2.5/2 8.5 

A4          2 290 380 Brown  Weak  Silty sand  
Moderate small to medium 

shell and occasional 
rootlets  

7.5YR 4/3 8 

A4          3 380 1000 White  Weak  Fine sand  
Very occasional rootlets 

and small shell and 
cuttlefish fragments  

10YR 8/1 7.5 

A5 IA-1 500 500 1000 

Undulating 
coastal dune 
system/ rural 

aspect 

1 0 250 
Dark reddish 

brown  
Friable  Sandy silt  

Frequent rootlets , 
occasional small shell and 

metal fragments  
5YR 2.5/2 8.5 
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

A5          2 250 350 Brown  Weak  Silty sand  
Moderate rootlets and 
small shell fragments  

7.5YR 4/3 8 

A5          3 350 1000 White  Friable  Fine sand  
Very occasional fragments 

and shell  
10YR 8/1 7.5 

A6 IA-1 500 500 1000 Dune  1 0 200 
Dark brownish 

black  
Friable  Fine sandy silt  

Frequent rootlets and 
occasional shell  

5YR 2.5/2 8.5 

A6          2 200 270 Mid brown  Weak  Silty sand  
Moderate rootlets and 
small shell fragments  

  8 

A6          3 270 1000 
Light yellowish 

white  
Weak  Fine sand  

Very occasional rootlets, 
shell and pockets of yellow 

beach stone  
  7.5 

A7 IA-1 500 500 1000 

Undulating 
coastal dune 

system/ 
western 
aspect of 

rural 
allotment 

1 0 100 Brownish grey  Friable  Silty sand  
Frequent rootlets, 

occasional small shell, 
limited silt content 

5YR 2.5/2 8.5 

A7          2 100 190 Grey Friable  fine sand 
Very occasional shell and 

rootlets. Occasional small-
medium, coffee rock. 

5YR 2.5/2 8.5 

A7          3 190 260 
Dark reddish 

brown  
Friable  silty sand Moderate rootlets. 5YR 2.5/2 8 

A7          4 260 1000 
Dark reddish 

brown  
Friable  silty sand 

Aboriginal flint collected (in 
spoil), uncertain origin. 

(Historical) Metal 
(horseshoe 400mm/nail 

800mm) and plastic 
(500mm) inclusions. 
Moderate small shell 

throughout. Bone 
collected, serrated detail. 

STP A7 contiguous 
extension and investigation 
of initial STP with moderate 

rocky amalgamation. 

5YR 2.5/2 7.5 

A8 IA-1 500 500 1000 
Undulating 

coastal plains  
1 0 170 

Dark reddish 
brown  

Friable  Sandy silt  
Moderate rootlets, 

frequent small to medium 
shell  

5YR 2.5/2 8.5 

A8          2 170 360 Brown Weak  Silty sand  
Occasional rootlets and 
small to medium shell  

7.5YR 4/3 8 

A8          3 360 1000 White  Weak  Fine sand  
Occasional small to 

medium charcoal and 
rootlets  

10YR 8/1 7.5 

A9 IA-1 500 500 1000 

Undulating 
dune 

system/ rural 
aspect  

1 0 240 
Dark reddish 

brown  
Friable  Sandy silt  

Moderate grubs, worms, 
rootlets and occasional 

shell  
5YR 2.5/2 8.5 

A9          2 240 380 Brown Weak  Silty sand  
Transitional context with 
shell, worms and rootlets  

7.5YR 4/3 8 
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

A9          3 380 1000 White  Weak  Fine sand  

Occasional small to 
medium cuttlefish 

fragments and small 
charcoal  

10YR 8/1 7.5 

A10 IA-1 500 500 1000 

Undulating 
dune system 
within a rural 

precinct   

1 0 300 
Reddish 
brown 

Friable  Sandy silt  
Frequent rootlets and very 
occasional shell and worms  

    

A10          2 300 1000 Greyish white  Friable  Fine sand  
Very occasional rootlets 

and moderate shell  
    

A11 IA-1 500 500 1000 
Undulating 
costal dune 

system  
1 0 200 Dark brown Friable  Silty sand  

Frequent rootlets and 
occasional small shell 

7.5YR 4/3 8 

A11          2 200 1000 Light white  Weak  Fine sand  
Occasional small charcoal 

and moderate small to 
medium shell  

10YR 8/1 7.5 

A12 IA-1 500 500 1000 

Undulating 
dune system 
within a rural 

precinct   

1 0 300 
Reddish 
brown 

Friable  Sandy silt  
Frequent rootlets and small 

moderate shell  
5YR 2.5/2 8.5 

A12          2 300 400 Brown Friable  Silty sand  Moderate small shell  7.5YR 4/3 8 

A12          3 400 1000 White  Weak  Fine sand  
Occasional small shell, 
charcoal and rootlets  

10YR 8/1 7.5 

B1 IA-1 500 500 1000 Dunes  1 0 230 
Dark brownish 

black  
Weak  Fine silty sand  

Grass cover, grass roots 
and moist deposit  

5YR 2.5/2 8.5 

B1          2 230 440 
Light greyish 

brown  
Weak  Fine sand      8 

B1          3 440 1000 Light grey  Loose  Fine sand      7.5 

B2 IA-1 500 500 1000 Dunes  1 0 180 
Dark brownish 

black  
Friable  Sandy silt  

Grass cover, grass roots 
and moist deposit  

5YR 2.5/2   

B2          2 180 340 
Mid greyish 

brown  
Weak  Silty sand    7.5YR 4/7   

B2          3 340 490 
Mid greyish 

brown  
Loose  Silty sand  

Historical inclusions (metal, 
ceramic, glass, chains) 

7.5YR 4/7   

B2          4 490 1000 Light white  Weak  Fine sand    10YR 8/1  

B3 IA-1 500 500 1000 Dunes  1 0 200 
Dark brownish 

black  
Weak  Fine silty sand  

Grass cover, thick grass 
roots and snail shell 

5YR 2.5/2 8.5 

B3          2 200 490 
Mid greyish 

brown  
Weak  Fine sand  

Less moisture content and 
root staining  

7.5YR 4/7 8 

B3          3 490 1000 
Light yellowish 

white  
Loose  

Fine to 
medium sand  

Shell fragments    7.5 

B4 IA-1 500 500 1000 Dunes  1 0 240 
Dark brownish 

black  
Friable  Fine sandy silt  

Frequent rootlets, 
occasional charcoal flecks, 
ceramic sherd and sheep 

bone  

5YR 2.5/2 8.5 

B4          2 240 440 
Mid greyish 

brown  
Friable  Fine silty sand  

Moderate rootlets and 
occasional shell material 

7.5YR 4/7 8 

B4          3 440 1000 Light white  Weak  Fine sand    10YR 8/1 7.5 

B5 IA-1 500 500 1000 Dune  1 0 350 
Dark greyish 

brown  
Friable  Fine silty sand  

Grass cover, grass roots 
and moist deposit  

5YR 2.5/2 8.5 



 

193  

Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

B5          2 350 450 
Mid greyish 

brown  
Weak  Fine silty sand    7.5YR 4/7 8 

B5          3 450 1000 Light white  Loose  Fine sand    10YR 8/1 7.5 

B6 IA-1 500 500 840 
Dune ridge 
adjacent to 

lagoon  
1 0 100 

Dark greyish 
brown  

Weak  Fine silty sand  
Grass, rootlets and snail 

shells  
5YR 2.5/2 8.5 

B6          2 100 290 
Dark greyish 

black  
Weak  Silty sand  

Rootlets, charcoal flecks 
and shell fragments  

5YR 2.5/2 8.5 

B6          3 290 430 Mid brown  Weak  Fine sand  
Shell fragments, rootlets 

and charcoal  
7.5YR 4/7 8 

B6          4 430 840 
Light greyish 

white  
Weak  Fine sand  

Organic staining and 
rootlets 

10YR 8/1 7.5 

B7 IA-1 500 500 1000 

Undulating 
dune system 
within a rural 

precinct   

1 0 300 
Reddish 
brown 

Friable  Silty sand  
Frequent rootlets, 

moderate shell and 
occasional grubs  

5YR 2.5/2 8.5 

B7          2 300 380 Brown Friable  Silty sand  
Moderate rootlets and 

occasional shell material 
7.5YR 4/3 8 

B7          3 380 1000 White  Weak  Fine sand  Very occasional rootlets  10YR 8/1 7.5 

C1 IA-1 500 500 160 

Lower 
section of 
elevated 

dune  

1 0 100 Black  Firm 
Silty sand to 

clay  
Frequent rootlets  10YR 2/1   

C1          2 100 160 Black  Firm Clay  
Moderate rootlets and 

occasional worms  
10YR 2/1   

C2 IA-1 500 500 120 

Lower 
section of 
elevated 

dune  

1 0 50 Black  Firm 
Silty sand to 

clay  
Loam, frequent rootlets 

and worms  
10YR 2/1   

C2          2 50 120 Black  Firm Clay  
Occasional worms and 

frequent rootlets  
10YR 2/1   

D1 IA-2 500 500 300 
Former 
lagoon  

1 0 80 
Dark greyish 

black  
Weak  

Fine sandy 
clayey silt  

Frequent rootlets and 
worms   

    

D1          2 80 250 
Dark greyish 

black to 
brown  

Weak  Silty sand  

Moderate charcoal flecks, 
degrading censed rock 

pebbles, with continuing 
moderate rootlets and an 
amorphous moist claggy 

deposit  

    

D1          3 250 300 
Dark greyish 

black  
Firm  Clay  

Moderate rootlets, 
weathered rock pebbles 

and charcoal  
    

D2 IA-2 500 500 450 
Former 
lagoon  

1 0 60 Dark black  Friable  
Fine sandy 
clayey silt  

Loamy deposit with 
frequent grass rootlets and 

worms  
    

D2          2 60 420 
Dark greyish 

black  
Friable  Silty sandy clay  

Worms, charcoal flecks, 
moderate rootlets, rock 
pebbles and buckshot  

    

D2          3 420 450 
Dark grey to 

black  
Firm  Sandy clay  Charcoal and rock pebbles      
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

D3 IA-3 500 500 500 Toe of slope 1 0 400 Dark brown  Friable  
Silty sand to 

clay  
Loam and moderate 

rootlets  
    

D3          2 400 500 
Dark greyish 

brown  
Firm  Clay  Occasional rootlets      

D4 IA-2 500 500 390 
Former 
Lagoon 

1 0 390 
Dark greyish 

brown  
Weak  sand  

Grass cover, grass roots, 
insects and worms. 

Frequent large basalt rock 
and weathered rounded 

basalt  

    

D5 IA-3 500 500 410 Toe of slope 1 0 120 
Dark brownish 

black  
Friable  Fine sandy silt  

Frequent grass roots and 
worms  

5YR 2.5/2 8.5 

D5          2 120 410 
Mid greyish 

brown  
Weak  Fine sandy silt  

Frequent weathered 
basalts  

7.5YR 4/7 8 

D6 IA-3 500 500 900 Toe of slope 1 0 280 
Dark greyish 

brown  
Weak  Sandy silt  Frequent grass roots  10YR 2/2 7 

D6          2 280 900 
Mid reddish 

brown  
Weak  

Fine to 
medium to 
coarse sand  

Frequent charcoal and 
rounded buckshot rock  

5YR 4/4 6 

D6          3 900   
Mid brownish 

orange  
Firm  Sandy clay  Large weathered basalt  5YR 3/4 6 

D7 IA-3 500 500 560 Toe of slope  1 0 250 
Dark greyish 

brown  
Weak  

Clayey silt with 
fine sand  

Grass, rootlets , small to 
large charcoal flecks and 

moderate worms  
10YR 2/1 6 

D7          2 250 460 
light yellow-

grey 
Weak  

Fine to 
medium to 
coarse sand  

Hearth feature with thick 
charcoal deposit  

10YR 4/3 6 

D7          3 460 560 
Mid reddish 

brown  
Friable  Clay  

Weathered basalts and 
pebbles  

10YR 4/2 6 

D7          4 560   
Mid greyish 

brown  
Weak  Medium sand  

Frequent weathered 
basalts  

10YR 5/3   

D8  IA-2 500 500 280 
Former 
Lagoon  

1 0 270 Dark black  Firm  Silty clay  
Thick moist, root bound 

and swampy deposit  
    

D8           2 270 280 
Dark greyish 

black  
Firm  Clay  

Roots and moist to wet 
deposit  

    

E1 IA-1 500 500 760 
Dunes next 
to lagoon  

1 0 300 
Dark greyish 

black  
Weak  Fine sandy silt  

Grass and rootlets and 
occasional shell material  

    

E1          2 300 410 
Mid greyish 

brown  
Weak  Silty sand  

Occasional charcoal flecks 
and shell material  

    

E1          3 410 760 
Light greyish 
yellow brown  

Weak  
Fine to 

medium to 
coarse sand  

Moderate shell and 
occasional calcrete nodules 

increasing's with depth.  
    

E1          4 760   
Light orangish 

white  
Compact  Sand  

Mottled orange, white and 
grey sands  

    

E2 IA-1 500 500 1000 
Undulating 
costal dune 

system  
1 0 290 Brown Friable  Fine sand  

Frequent rootlets, 
occasional burnt shell and 

occasional charcoal  
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

E2          2 290 1000 Greyish white  
Weak to 
friable  

Fine sand  
Moderate small rootlets, 

shell, charcoal and calcified 
sand nodules  

    

E3 IA-1 500 500 1000 
Undulating 
costal dune 

system  
1 0 430 Dark brown  Friable  Sandy silt  

Moderate small roots and 
rootlets, occasional small 

shell and charcoal 
    

E3          2 430 1000 
Yellowish 

white  
Weak  Fine sand  

Occasional small charcoal 
and roots, small to medium 
coral and calcified nodules 

with yellowish white 
mottling  

    

E4 IA-1 500 500 1000 
Dune next to 

lagoon  
1 0 340 

Dark greyish 
black  

Weak 
Clayey silt with  

sand  

Charcoal and disturbed 
glass, ceramic and calcrete 

fragments  
    

E4          2 340 600 
Dark greyish 

black  
Weak Silty sand  

Rootless and frequent 
small to medium calcrete 

nodules  
    

E4          3 600 1000 Mid grey  Loose  Fine sand        

P1 IA-1 500 500 620 Dunes  1 0 270 
Mid greyish 

yellow  
Weak  Sand  Shrub roots and grubs      

P1          2 270 420 Mid greyish  Weak  Sand Increased roots      

P1          3 420 520 Greyish brown  Weak  Sand  Occasional rootlets      

P1          4 520 620 
Light greyish 

yellow  
Weak  

Fine to 
medium sand  

Organic staining      

P2 IA-1 500 500 450 
Dunes- 

easement  
1 0 180 Mid grey Weak Fine silty sand  

Disturbed or introduced 
grass roots and occasional 
rootlets. Occasional road 

base gravels and some 
plastic and calcrete nodules  

    

P2          2 180 200 
Dark greyish 

black  
Weak Fine sand  

Thin remanent of natural 
surface 

    

P2          3 200 270 
Mid greyish 

brown  
Weak Sand        

P2          4 270 450 
Light greyish 

white  
Weak Fine sand  Organic staining      

P3 IA-1 500 500 670 
Dunes - 

alignment 3 
1 0 240 Mid grey Friable  Sand  

Calcrete gravels and 
occasional historical 

materials  
    

P3          2 240 320 Mid orange  Friable  Clay 
Frequent medium to large 

rock, calcrete and 
sedimentary rock  

    

P3          3 320 380 Mid grey  Friable Fine sand        

P3          4 380 400 Mid grey  Friable Sand        

P3          5 400 400 Dark greyish  Friable Fine sand        

P3          6 500 600 Light grey  Friable Fine sand        

P4 IA-1 500 500 580 Dune Ridge 1 0 200 
Dark greyish 

brown  
Weak Silty sand 

Grass roots. Moderate 
charcoal. Occasional 

degraded wood. Moist.  
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

           2 200 430 
Light yellowish 

grey 
Weak 

Fine - medium 
sand 

Occasional roots     

           3 430 450 Mid greyish Weak 
Fine - medium 

sand 
      

           4 450 580 Mid grey  Weak 
Fine - medium 

sand 
Some staining.     

P5 IA-1 500 500 640 Dune Ridge 1 0 100 Mid grey  Weak Silty sand 
Minimal shell and charcoal 

flecks. 
7.5YR 3/2 8.5 

           2 100 170 Mid black Weak Silty sand 
High amounts of turbo shell 
and charcoal. Root / rodent 

bioturbation 
10YR 2/1 8.5 

           3 170 250 Mid grey  Weak Silty sand 
Minimal shell and charcoal 

flecks. 
7.5YR 3/2 8.5 

           4 250 500 
Mid yellowish 

grey 
Weak 

Fine - medium 
sand 

Less turbo shell / charcoal. 
Rabbit den and lots of 

insect bioturbation 
10YR 6/4 7.5 

           5 500 640 Mid grey Weak 
Fine - medium 

sand 
Fragmented shell 10YR 4/3 8 

P6 IA-1 500 500 700 Dune Ridge 1 0 270 
Dark greyish 

brown  
Weak 

Silty sand - fine 
sand 

Insects with grass roots. 
Occasional charcoal flecks 

    

           2 270 390 
Mid greyish 

brown  
Weak Fine sand Occasional charcoal flecks     

           3 390 700 
Light yellowish 

grey 
Weak 

Fine - medium 
sand 

Some unburnt shell.     

P7 IA-1 500 500 600 Dune Ridge 1 0 180 Mid black Weak 
Silty sand - fine 

to medium 
sand 

Heavy root compaction. 
Minimal shell and charcoal 

    

           2 180 420 Mid black Weak 
Silty sand - fine 

to medium 
sand 

Heavy root compaction.     

           3 420 600 
Mid yellowish 

grey 
Weak 

Fine - medium 
sand 

      

P8 IA-1 500 500 600 Dune Ridge 1 0 200 
Dark greyish 

brown  
Weak 

Silty sand - fine 
to medium 

sand 
Moist roots     

           2 200 300 
Mid greyish 

brown  
Weak Fine sand Mid brown moist sand     

           3 300 600 
Light yellowish 

grey 
Weak 

Fine - medium 
sand 

Charcoal flecks      

P9 IA-1 500 500 780 Dune 1 0 150 
Dark greyish 

brown  
Weak 

Silty sand - fine 
sand 

Grass rootlets and small 
snail fragments.  

    

           2 150 300 
Dark greyish 

brown - black 
Weak 

Silty sand - fine 
sand 

      

           3 300 600 
Mid greyish 

brown  
Weak Fine sand       

           4 600 780 
Light greyish 

yellow 
Loose/weak 

Fine - medium 
sand 

      

P10 IA-1 500 500 1000 Dune Ridge 1 0 280 Dark brown Weak 
Silty sand - fine 

sand 
Occasional land snail shells     
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

           2 280 600 
Mid greyish 

brown  
Weak 

Silty sand - fine 
to medium 

sand 
      

           3 600 1000 
Light brownish 

yellow 
Weak 

Silty sand - fine 
to medium 

sand 

Medium - course 'beach' 
sand to depth 

    

P11 IA-1 500 500 1000 Dune Ridge 1 0 130 
Dark greyish 

brown  
Weak 

Silty sand - fine 
to medium 

sand 
      

           2 130 270 
Mid greyish 

brown  
Weak 

Silty sand - fine 
to medium 

sand 
      

           3 270 600 
Light yellowish 

grey 
Weak 

Silty sand - fine 
sand 

      

P12 IA-1 500 500 950 Dune Ridge 1 0 200 
Dark greyish 

brown  
Weak 

Silty sand - fine 
to medium 

sand 

Grass roots and insect / 
rodent bioturbation. 

Occasional land snail shells. 
No gravel. 

    

           2 200 950 

Mid greyish 
brown to light 

brownish 
yellow 

Weak 
Silty sand - fine 

to medium 
sand 

Bivalve shells present. 
Grading onto high frequent 
bivalve roots. No gravels. 

    

P13 IA-1 500 500 980 Dune Ridge 1 0 300 
Dark greyish 

brown 
Weak 

Silty sand - fine 
sand 

Grass roots in upper 150 
mm. 

10YR 2/1 8 

           2 300 980 
Mid greyish 

brown 
Weak Fine sand 

Occasional calcaranite and 
organic staining 

10YR 5/3 8.5 

P14 IA-2 500 500 200 
Former 
lagoon 

1 0 200 
Dark greyish 

black 
Firm/Compact 

Silty sand - fine 
to medium 

sand 

Very silty and compacted 
deposits 

    

           2 200 200 
Dark greyish 

black 
Compact  Clay 

Moist clay base with 
continued grass roots  

    

P15 IA-1 500 500 580 
Depression 

in dunes 
1 0 320 

Dark greyish 
brown 

Weak 
Silty sand - fine 

sand 
Frequent grass roots to 
150mm. Moist deposit 

    

           2 320 580 Mid grey Weak 
Sand - fine to 

medium 

Grey sand with some 
mottling, pale yellow 

brown sand.  
    

P16 IA-1 500 500 690 Dune swale 1 0 360 
Dark greyish 

brown 
Weak  Silty sand 

Grass roots in upper 
100mm. Moist. Charcoal 

sample at 300mm. 
    

           2 360 690 
Light greyish / 
light yellowish 

brown 
Weak  

Sand - fine to 
medium 

Continued charcoal flecks 
with staining formed 

calcrete. 
    

P17 IA-1 500 500 500 Dune Ridge 1 0 160 Mid black Weak Silty sand 
Heavy root bioturbation. 

Occasional small pipi shells 
    

           2 160 280 Dark grey Weak 
Sand - fine to 

medium 
      

           3 280 500 
Mid yellowish 

grey 
Weak 

Sand - fine to 
medium 

Occasional insect and 
rodent bioturbation 

    

P18 IA-1 500 500 730 Dunes  1 0 210 
Dark greyish 

black 
Weak 

Silty sand - fine 
to medium 

sand 
Grass roots with insects. 10YR 2/1 7.5 
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

           2 210 300 
Mid reddish 

brown  
Weak Fine sand 

Brown staining in north 
corner wall.  

7.5YR 
2.5/3 

7.5 

           3 300 700 
Mid greyish 

brown 
Weak 

Sand - fine to 
medium 

Some organic staining.  
Natural fragmented shell 

10YR 4/3 8 

P19 IA-1 500 500 500 Dune slope 1 0 120 Dark black  Weak Loamy silt Heavy root content. 10YR 2/1 8.5 

           2 120 410 Dark brown Weak Silty sand 
Less roots and high 

moisture 
10YR 2/2 8.5 

           3 410 500 
Mid yellowish 

grey 
Weak 

Sand - fine to 
medium 

  10YR 5/3 8.5 

P20 IA-1 500 500 550 Dune ridge 1 0 270 
Mid greyish 

brown 
Weak Silty sand   10YR 2/1 8.5 

           2 270 460 
Mid greyish 

brown 
Weak Fine sand   10YR 2/2 8.5 

           3 460 550 
Light greyish 

yellow 
Weak Sandy clay    10YR 5/3 8.5 

P21 IA-1 500 500 560 Dune ridge 1 0 180 
Dark greyish 

brown 
Weak Silty sand Grass roots. 10YR 2/1 8.5 

           2 180 250 
Mid greyish 

brown 
Weak Fine sand 

Some roots, turbo shell and 
ochre 

10YR 2/2 8.5 

           3 250 560 
Light greyish 

yellow/brown 
Weak Fine sand   10YR 5/3 8.5 

P22 IA-1 500 500 600 
 Dunes 

adjacent to 
Lagoon 

1 0 110 Dark black  Weak Silty sand 
Heavy root disturbance. 
Frequent  rounded iron 

gravels. 
10YR 2/1 8 

           2 110 220 Dark black  Weak Silty sand 
Less roots and high 

moisture 
10YR 2/1 8.5 

           3 220 490 
Mid yellowish 

grey 
Weak 

Sand - fine to 
medium 

Heavy rodent and insect 
bioturbation 

10YR 4/2 8.5 

           4 490 600 Light grey Weak 
Sand - fine to 

medium 
  10YR 6/3 8.5 

P23 IA-1 500 500 640 Dune ridge 1 0 300 
Dark greyish 

brown 
Weak 

Silty sand - fine 
to medium 

sand 

Grass roots. Moderate to 
large charcoal 
concentration 

10YR 2/2 8 

           2 300 400 
Mid greyish 

brown 
Weak Fine sand Organic staining 10YR 5/2 9 

           3 400 640 
Light greyish 

brown to mid-
grey 

Weak 
Silty sand - fine 

to medium 
sand 

In filled animal burrow 2.5YR 4/3 8.5 

P24 IA-1 500 500 540 Dune ridge 1 0 220 
Dark greyish 

black 
Weak Silty sand Grass roots. 10YR 2/1 8.5 

           2 220 450 
Mid greyish 

brown 
Weak Fine sand Some roots, turbo shell. 10YR 2/2 8.5 

           3 450 540 
Light yellowish 

grey 
Weak Fine sand   10YR 5/3 8.5 

P25 IA-1 500 500 400 Dune ridge 1 0 190 
Dark greyish 

brown 
Weak Silty sand Grass roots. 10YR 2/1 8.5 

           2 190 340 
Mid greyish 

brown 
Weak 

Silty sand - fine 
to medium 

sand 

Some roots, turbo shell and 
ochre 

10YR 2/2 8.5 
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Pit ID 
Investigation 

Area 
Length 
(mm) 

Width 
(mm) 

Maximum 
Depth 
(mm) 

Landform Context 
Starting 
Depth 
(mm) 

Base 
Depth 
(mm) 

Colour Consistency Composition  Comments Munsell pH 

           3 340 400 
Light greyish 

yellow/brown 
Weak 

Silty sand - fine 
to medium 

sand 
  10YR 5/3 8.5 

P26 IA-1 500 500 250 Dune ridge 1 0 170 Dark black  Weak 
Sand - fine to 

medium 
High root disturbance 10YR 2/1 7 

           2 170 250 
Mid yellowish 

grey 
Weak 

Sand - fine to 
medium 

Heavy root disturbance. 10YR 5/2   

P27 IA-1 500 500 600 Dune ridge 1 0 250 Dark brown Weak Loamy sand 
Heavy root disturbance. 
Frequent  rounded iron 

gravels. 
10YR 2/1 7 

           2 250 400 Dark brown Weak 
Sand - fine to 

medium 
Less roots and pure sand 

components. 
10YR 3/2 8 

           3 400 600 
Mid yellowish 

grey 
Weak 

Sand - fine to 
medium 

Loose but highly saturated 
sands 

10YR 5/2 8 

P28 IA-1 500 500 250 Dune ridge 1 0 70 Dark brown Weak Silty sand Thick root layers.     

           2 70 170 Dark brown Weak 
Sand - fine to 

medium 
      

           3 170 250 
Mid yellowish 

grey 
Weak 

Sand - fine to 
medium 

Insect and rodent 
bioturbation 

    

P29 IA-1 500 500 500 Dune ridge 1 0 220 Dark black  Weak Sandy silt  Thick root system 10YR 2/2 7.5 

           2 220 400 Dark black  Weak Silty sand   10YR 2/2 8 

           3 400 500 
Mid yellowish 

grey 
Weak 

Sand - fine to 
medium 

Lots of ironstone inclusions 
and staining.  

10YR 4/3 8 

P30 IA-3 500 500 420 
Lower slope 
adjacent to 

lagoon 
1 0 420 

Mid reddish 
brown  

Weak Clayey silt 
Rootlets and frequent 

ironized gravels 
    

           2 420 420 
Mid reddish 

brown  
Friable  Clay Moist dense clay base     

P31 IA-3 500 500 480 
Bottom of 

slope 
1 0 210 

Mid reddish 
brown  

Weak Clayey silt 
Moist, frequent small 

basalts 
    

           2 210 480 
Mid orangish 

brown 
Friable  Silty clay  

Pit terminated due to 
inundation  
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Table 66: 1x1 Spit levels 

 

 

 Raw Values (base of Spit)    
Corrected values (base of 

spit) 
Datum 
difference 

variation 
of BS and 
Datum Corrected values (Fixed datum) 

1x1 
Date 

Spit 
A 
(NW) 

B 
(NE) 

C 
(SE) 

D 
(SW) Datum Fixed datum Date 

A 
(NW) 

B 
(NE) 

C 
(SE) 

D 
(SW)   A (NW) B (NE) C (SE) D (SW) 

1x1A  Start levels 821 887 867 815 815 2365 1/05/18 -6 -72 -52 0  1550 1544 1478 1498 1550 

  Base of 1 900 920 906 915 815 2365 1/05/18 -85 -105 -91 -100  1550 1465 1445 1459 1450 

  2 1000 1016 1020 1015 815 2365 2/05/18 -185 -201 -205 -200  1550 1365 1349 1345 1350 

  3 1111 1122 1097 1104 815 2365 2/05/18 -296 -307 -282 -289  1550 1254 1243 1268 1261 

  4 1239 1224 1250 1237 815 2365 3/05/18 -424 -409 -435 -422  1550 1126 1141 1115 1128 

  5 1354 1337 1346 1348 815 2365 4/05/18 -539 -522 -531 -533  1550 1011 1028 1019 1017 

  Start levels 1340 1320 1315 1320 815 3100 15/05/18 -525 -505 -500 -505 735 2285 1760 1780 1785 1780 

  Base of 6 1355 1375 1390 1375 815 3100 15/05/18 -540 -560 -575 -560 735 2285 1745 1725 1710 1725 

  7 1445 1445 1435 1440 815 3100 15/05/18 -630 -630 -620 -625 735 2285 1655 1655 1665 1660 

  8 1555 1575 1580 1585 815 3100 15/05/18 -740 -760 -765 -770 735 2285 1545 1525 1520 1515 

  9 1695 1725 1725 1695 815 3100 15/05/18 -880 -910 -910 -880 735 2285 1405 1375 1375 1405 

 
 

10 1815 1835 1815 1810 815 3100 15/05/18 
-

1000 
-

1020 
-

1000 -995 735 2285 1285 1265 1285 1290 

 
 

11 1835 1860 1835 2055 815 3100 15/05/18 
-

1020 
-

1045 
-

1020 
-

1240 735 2285 1265 1240 1265 1045 

                    
1x1B  Start levels 880 870 895 850 850  16/05/18 -30 -20 -45 0   -880 -870 -895 -850 

  Base of 1 955 960 980 940 850  16/05/18 -105 -110 -130 -90   -955 -960 -980 -940 

  2 1060 1050 1085 1050 850  16/05/18 -210 -200 -235 -200   -1060 -1050 -1085 -1050 

                    
1X1C  Start levels 600 600 720 730 600  16/05/18 0 0 -120 -130   -600 -600 -720 -730 

  Base of 1 730 720 720 730 600  16/05/18 -130 -120 -120 -130   -730 -720 -720 -730 

  2 820 820 820 830 600  16/05/18 -220 -220 -220 -230   -820 -820 -820 -830 

  3 1050 1080 1090 1100 740  17/05/18 -310 -340 -350 -360   -1050 -1080 -1090 -1100 

  4 1150 1165 1180 1180 740  17/05/18 -410 -425 -440 -440   -1150 -1165 -1180 -1180 

  5 1250 1260 1250 1250 740  17/05/18 -510 -520 -510 -510   -1250 -1260 -1250 -1250 

  6 1350 1350 1370 1380 740  17/05/18 -610 -610 -630 -640   -1350 -1350 -1370 -1380 

  7 1380 1390 1390 1410 740  17/05/18 -640 -650 -650 -670   -1380 -1390 -1390 -1410 

                    
1x1D  Start levels 1780 1780 1790 1790 1780  18/05/18 0 0 -10 -10   -1780 -1780 -1790 -1790 

  Base of 1 1900 1890 1895 1910 1780  18/05/18 -120 -110 -115 -130   -1900 -1890 -1895 -1910 

  2 1950 1980 2000 1995 1780  18/05/18 -170 -200 -220 -215   -1950 -1980 -2000 -1995 

  3 2040 2050 2060 2080 1780  18/05/18 -260 -270 -280 -300   -2040 -2050 -2060 -2080 

  4 2130 2120 2130 2160 1780  18/05/18 -350 -340 -350 -380   -2130 -2120 -2130 -2160 
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Table 67: 2x1 Spit levels 

   Raw Values (base of Spit)      

Corrected 
values 

(base of 
spit)     

Corrected 
values 
(Fixed 
datum)  

 2x1 Spit 
A 
(NW) 

B 
(N) 

C 
(NE) 

D 
(SW) Datum 

Fixed 
datum Date 

A 
(NW) 

B 
(NE) C (SE) 

D 
(SW)  

A 
(NW) 

B 
(N) C (NE) 

D 
(SW) 

                   
MT1 1 Start levels 874 864 1015 973 864  30/04/18 -10 0 -151 -109  874 864 1015 973 

 1 Base of 1  997 1026 1093 1036 864  30/04/18 -133 -162 -229 -172  997 1026 1093 1036 

 1 2 1091 1106 1150 1128 864  30/04/18 -227 -242 -286 -264  1091 1106 1150 1128 

 1 3 1174 1180 1221 1236 864  30/04/18 -310 -316 -357 -372  1174 1180 1221 1236 

 1 4 1352 1340 1397 1315 864   -488 -476 -533 -451  1352 1340 1397 1315 

                   
MT2 2 Start levels 1521 1510 1605 1518 1510   -11 0 -95 -8  1521 1510 1605 1518 

 2 Base of 1  1700 1709 1764 1735 1510   -190 -199 -254 -225  1700 1709 1764 1735 

 2 2 1778 1786 1722 1754 1510   -268 -276 -212 -244  1778 1786 1722 1754 

 2 3 1936 1925 1814 1832 1510   -426 -415 -304 -322  1936 1925 1814 1832 

 2 4 1906 2030 1999 1884 1510   -396 -520 -489 -374  1906 2030 1999 1884 

 2 5 2070 2085 2075 2015 1510   -560 -575 -565 -505  2070 2085 2075 2015 

 2 6 2165 2200 2200 2150 1510   -655 -690 -690 -640  2165 2200 2200 2150 

 2 7 2255 2345 2335 2265 1510   -745 -835 -825 -755  2255 2345 2335 2265 

 2 8 2435 2440 2435 2430 1510   -925 -930 -925 -920  2435 2440 2435 2430 

 2 9 2985 2545 2525 2480 1510   
-

1475 
-

1035 -1015 -970  2985 2545 2525 2480 

 2 10 2550 2630 2640 2555 1510   
-

1040 
-

1120 -1130 
-

1045  2550 2630 2640 2555 

 2 11 2685 2715 2705 2695 1510   
-

1175 
-

1205 -1195 
-

1185  2685 2715 2705 2695 

 2 12 2750 2840 2855 1750 1510   
-

1240 
-

1330 -1345 -240  2750 2840 2855 1750 

 2 13        0 0 0 0  0 0 0 0 

                   
MT3 3 Start levels 1960 1785 1980 1875 1785  1/05/18 -175 0 -195 -90  1960 1785 1980 1875 

 3 Base of 1  1950 1955 2050 2010 1785  1/05/18 -165 -170 -265 -225  1950 1955 2050 2010 

 3 2 2085 2100 2105 2100 1785  1/05/18 -300 -315 -320 -315  2085 2100 2105 2100 

 3 3 2210 2182 2225 2245 1785  2/05/18 -425 -397 -440 -460  2210 2182 2225 2245 

 3 4 1890 1902 1876 1873 1785  2/05/18 -105 -117 -91 -88  1890 1902 1876 1873 

 3 5 2830 2850 2825 2825 1785  2/05/18 
-

1045 
-

1065 -1040 
-

1040  2830 2850 2825 2825 

 3 6 2025 2070 2060 2070 1785  2/05/18 -240 -285 -275 -285  2025 2070 2060 2070 

 3 7 2135 2135 2165 2155 1785  2/05/18 -350 -350 -380 -370  2135 2135 2165 2155 

 3 8 2225 2235 2250 2245 1785  2/05/18 -440 -450 -465 -460  2225 2235 2250 2245 

 3 9 2342 2366 2371 2356 1785  2/05/18 -557 -581 -586 -571  2342 2366 2371 2356 

 3 10 2590 2590 2485 2485 1785  2/05/18 -805 -805 -700 -700  2590 2590 2485 2485 

 3 11 2696 2696 2654 2687 1785  2/05/18 -911 -911 -869 -902  2696 2696 2654 2687 

                   
MT4 4 Start levels 1310 1340 1215 1215 1215  1/05/18 -95 -125 0 0  1310 1340 1215 1215 

 4 Base of 1  1335 1380 1360 1348 1215  1/05/18 -120 -165 -145 -133  1335 1380 1360 1348 

 4 2 1410 1420 1370 1400 1215  1/05/18 -195 -205 -155 -185  1410 1420 1370 1400 

 4 3 1435 1457 1453 1443 1215  2/05/18 -220 -242 -238 -228  1435 1457 1453 1443 

 4 4 1603 1529 1528 1579 1215  2/05/18 -388 -314 -313 -364  1603 1529 1528 1579 

 4 5 1630 1565 1550 1600 1215  2/05/18 -415 -350 -335 -385  1630 1565 1550 1600 
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 4 6 520 510 600 600 510  2/05/18 -10 0 -90 -90  520 510 600 600 

 4 7 580 580 670 680 510  2/05/18 -70 -70 -160 -170  580 580 670 680 

 4 8 655 700 802 800 510  2/05/18 -145 -190 -292 -290  655 700 802 800 

 4 9 850 800 930 940 510  2/05/18 -340 -290 -420 -430  850 800 930 940 

 4 10 903 904 104 109 510  2/05/18 -393 -394 406 401  903 904 104 109 

 4 11 905 1000 1100 1100 510  2/05/18 -395 -490 -590 -590  905 1000 1100 1100 

 4 12 1030 1060 1180 1210 510   -520 -550 -670 -700  1030 1060 1180 1210 

 

 

 
Table 68: Artefact Data Table: Nyamat 1: VAHR 7221-1046 

No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

71 84 Nyamat 1 1x1A 100-200 2.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
13.08 

72 85 Nyamat 1 1x1A 200-300 3.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
11.28 

73 86 Nyamat 1 1x1A 200-300 3.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
23.54 

74 87 Nyamat 1 1x1A 200-300 3.00 Flint Flake fragment 
    

Heating 
   

2.95 9.87 

75 88 Nyamat 1 1x1A 200-300 3.00 Flint Proximal flake 
 

Plain 
  

Probable 
heating 

  
11.07 1.24 11.24 

76 89 Nyamat 1 1x1A 300-420 4.00 Flint Flake fragment Limestone 
   

Heating 
    

42.05 

77 90 Nyamat 1 1x1A 300-420 4.00 Limestone Angular fragment 
         

13.33 

78 91 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
36.94 

79 92 Nyamat 1 1x1A 300-420 4.00 Volcanic/ 
Mudstone? 

Cobble Cobble 
   

Possible 
heating; Sandy 
carbonate 
encrustation; 
possible pitting 
on ends 

    
82.86 

80 93 Nyamat 1 1x1A 300-420 4.00 Flint Flake 
 

Flaked Feather 
 

Heating 
 

16.6 20.25 6.17 22.03 

81 94 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Heating 
    

21.92 

82 95 Nyamat 1 1x1A 300-420 4.00 Flint Flake fragment 
    

Heating 
    

18.44 

83 96 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Heating 
    

18.27 

84 103 Nyamat 1 1x1A 300-420 4.00 Flint Proximal flake 
 

Plain 
  

Possible heating 
  

18.47 4.91 21.2 

85 104 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Probable 
heating 

    
20.23 

86 105 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Heating 
    

10.92 

87 106 Nyamat 1 1x1A 300-420 4.00 Flint Longitudinally 
split flake 

 
Plain Feather 

 
Heating 

 
10.1 

 
2.04 10.95 

88 107 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Heating 
    

13.3 

89 108 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment Limestone 
   

Heating 
    

11.93 

90 111 Nyamat 1 1x1A 420-520 5.00 Flint Flake 
 

Flaked Hinge 
 

Heating 
 

22.9 12.84 5.92 25.69 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

91 112 Nyamat 1 1x1A 420-520 5.00 Flint Proximal flake 
 

Crushed 
  

Heating; 
Dorsal+ventral 
step retouch; 
Probable 
usewear 

Scraper - 
amorphous 

 
15.81 5.39 22.91 

92 113 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment Limestone, 
silicified 

   
Heating 

   
4.3 19.56 

93 114 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
         

16.52 

94 115 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
40.4 

95 116 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Slight rounding; 
Probable 
heating 

    
12.99 

96 117 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment 
    

Heating 
   

4.35 16.98 

97 118 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Probable 
heating 

    
15.8 

98 120 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment 
    

Heating 
   

2.2 12.92 

99 121 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
         

10.15 

100 122 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

9.68 

101 124 Nyamat 1 1x1A 420-520 5.00 Flint Flake Limestone Plain Hinge 
 

Heating 
 

14.3 18.11 4.32 19.04 

102 125 Nyamat 1 1x1A 420-520 5.00 Flint Flake 
 

Plain Hinge 
 

Heating 
 

11.6 8.12 3.16 12.42 

103 129 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

7.86 

104 130 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment 
    

Heating 
   

2.05 12.49 

105 131 Nyamat 1 1x1A 420-520 5.00 Flint Flake 
 

Plain Axial 
 

Slight rounding; 
Heating 

 
5.9 8.99 4.93 11.03 

106 132 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Probable 
heating 

    
13.03 

107 133 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Probable 
heating 

    
9.56 

108 134 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment 
    

Heating 
   

3.24 20.85 

109 135 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

21.05 

110 136 Nyamat 1 1x1A 420-520 5.00 Flint Proximal flake Limestone Cortex 
  

Possible heating 
  

13.03 9.43 17.32 

111 137 Nyamat 1 1x1A 420-520 5.00 Flint Flake 
 

Flaked Feather 
 

Possible heating 
 

13.6 13.5 2.15 15.16 

112 138 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Probable 
heating 

    
8.24 

113 139 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment Limestone, 
silicified 

   
Possible heating 

    
14.24 

114 140 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

12.39 

115 141 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

13.14 

116 142 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

9.17 

117 143 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment Limestone 
   

Probable 
heating 

   
6.12 20.85 

118 144 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment Limestone, 
chalky 

   
Heating 

    
11.8 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

119 145 Nyamat 1 1x1A 420-520 5.00 Flint Flake 
 

Plain Hinge 
 

Probable 
heating 

 
8.96 8.71 1.62 9.2 

120 146 Nyamat 1 1x1A 420-520 5.00 Flint Proximal flake 
 

Focal 
  

Heating 
  

7.76 1.68 12.76 

121 147 Nyamat 1 1x1A 420-520 5.00 Flint Distal flake 
  

Hinge 
 

Ventral; Step 
notch retouch; 
Probable 
usewear 

Notched 
flake 

 
13.79 4 22.04 

122 148 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

16.03 

123 149 Nyamat 1 1x1A 420-520 5.00 Flint Proximal bladelet 
 

Plain 
  

Probable 
heating 

  
5.99 2.08 9.19 

124 150 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment 
    

Heating 
   

2.66 10.32 

125 151 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Probable 
heating 

    
12.18 

126 153 Nyamat 1 1x1A 420-520 5.00 Flint Angular fragment 
    

Heating 
    

9.85 

127 154 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment 
    

Heating 
   

3.71 16.38 

128 155 Nyamat 1 1x1A 580-620 6.00 Flint Flake fragment 
    

Heating 
   

5.12 22.15 

242 325 Nyamat 1 1x1A 300-420 4.00 Flint Flake 
 

Plain Feather 
 

Slight rounding; 
Heating 

 
9.57 10.78 2.39 13.08 

248 331 Nyamat 1 1x1A 300-420 4.00 Flint Flake 
 

Flaked Feather 
 

Rounded edges, 
patination; 
Possible heating 

 
17.5 14.89 8.57 20.98 

249 332 Nyamat 1 1x1A 300-420 4.00 Flint Flake fragment 
    

Heating 
   

4.77 16 

250 333 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Probable 
heating 

    
13.48 

251 334 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Probable 
heating 

    
10.48 

252 335 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Probable 
heating 

    
10.76 

253 336 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Slight rounding; 
Heating 

    
9.81 

254 337 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Probable 
heating 

    
5.74 

255 338 Nyamat 1 1x1A 300-420 4.00 Flint Medial flake 
    

Probable 
heating 

  
10.41 1.78 14.4 

256 339 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment Limestone, 
silicified 

   
Probable 
heating 

    
9.03 

257 340 Nyamat 1 1x1A 300-420 4.00 Flint Angular fragment 
    

Heating 
    

8.27 

258 341 Nyamat 1 1x1A 300-420 4.00 Flint Flake 
 

Plain Hinge 
 

Slight rounding; 
Heating 

 
9.37 12.78 2.6 13.14 

259 342 Nyamat 1 1x1A 300-420 4.00 Flint Proximal flake 
 

Plain 
  

Probable 
heating 

  
13.22 4.18 13.24 

260 343 Nyamat 1 1x1A 300-420 4.00 Flint Flake 
 

Plain Feather 
 

Heating 
 

8.24 9.94 1.8 10.3 

261 344 Nyamat 1 1x1A 300-420 4.00 Flint Longitudinally 
split flake 

 
Plain Hinge 

 
Heating 

 
17.4 

 
4.65 22.96 

262 345 Nyamat 1 1x1A 420-520 5.00 Flint Proximal flake 
 

Plain 
  

Probable 
heating 

  
10.73 3.4 13.38 

263 346 Nyamat 1 1x1A 420-520 5.00 Flint Flake fragment 
    

Probable 
heating 

   
1.51 10.96 

264 347 Nyamat 1 1x1A 580-620 6.00 Flint Angular fragment Limestone, 
silicified 

   
Possible heating 

    
11.22 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

265 348 Nyamat 1 1x1A 580-620 6.00 Flint Flake fragment 
    

Heating 
   

2.51 10.08 

266 349 Nyamat 1 1x1A 620-750 7.00 Flint Proximal flake 
 

Plain 
  

General 
weathering; 
Possible heating 

  
8.41 2.23 11.62 

129 167 Nyamat 1 A12 300-400 4.00 Flint Angular fragment 
    

Heating 
    

14.35 

130 168 Nyamat 1 A12 300-400 4.00 Flint Angular fragment 
    

Heating 
    

6.22 

232 315 Nyamat 1 A7 260-1000 Flint Angular fragment Limestone 
   

Probable 
heating 

    
10.32 

233 316 Nyamat 1 A9 100-200 2.00 Flint Angular fragment Weathering 
   

Heating 
    

16.08 

234 317 Nyamat 1 A9 200-300 3.00 Flint Angular fragment 
    

Heating 
    

13.97 

235 318 Nyamat 1 A9 200-300 3.00 Flint Flake 
 

Plain Axial 
 

Heating 
 

14.1 17.83 5.48 21.94 

236 319 Nyamat 1 A9 400-500 5.00 Flint Angular fragment 
    

Probable 
heating 

    
10.11 

237 320 Nyamat 1 A9 400-500 5.00 Flint Flake Cobble Cortex Feather 
 

General 
weathering; 
Possible heating 

 
24.6 18.02 7.3 25.64 

131 173 Nyamat 1 B4 400-500 5.00 Flint Angular fragment Limestone, 
cobble 

   
Heating 

    
35.67 

132 174 Nyamat 1 B4 400-500 5.00 Flint Flake Limestone, 
chalky 

Plain Plunge 
 

Probable 
heating 

 
12.6 7.63 3.13 13.84 

133 175 Nyamat 1 B4 400-500 5.00 Flint Angular fragment 
    

Heating 
    

8.2 

134 176 Nyamat 1 B4 400-500 5.00 Flint Flake Limestone, 
chalky 

Flaked Hinge 
 

Possible heating 
 

19 18.88 6.48 22.46 

135 177 Nyamat 1 B4 400-500 5.00 Flint Flake 
 

Crushed Feather 
 

Possible heating 
 

12.1 17.15 3.23 17.5 

136 178 Nyamat 1 B4 400-500 5.00 Flint Flake 
 

Plain Feather 
 

Probable 
heating 

 
6.25 12 2.35 12.56 

137 179 Nyamat 1 B6 100-200 2.00 Flint Flake Limestone, 
cobble 

Flaked Feather 
 

Probable 
heating 

 
22.7 27.51 11.53 36.11 

138 180 Nyamat 1 B6 100-200 2.00 Flint Angular fragment Limestone, 
cobble 

   
Probable 
heating 

    
18.91 

139 181 Nyamat 1 B6 100-200 2.00 Flint Angular fragment Limestone 
   

Heating 
    

24.11 

140 182 Nyamat 1 B6 100-200 2.00 Flint Flake fragment Limestone 
   

Probable 
heating 

   
5.42 22.98 

141 183 Nyamat 1 B6 100-200 2.00 Flint Bladelet 
 

Plain Plunge 
 

Probable 
heating; 
Probable 
usewear 

 
25.7 8.2 7.53 26.07 

142 184 Nyamat 1 B6 100-200 2.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
19.02 

143 185 Nyamat 1 B6 100-200 2.00 Flint Proximal flake 
 

Plain 
  

General 
weathering; 
Probable 
heating 

  
6.79 2.12 7.24 

144 186 Nyamat 1 B6 100-200 2.00 Limestone Angular fragment Chalky 
   

Probable 
heating 

    
23.62 

145 188 Nyamat 1 B6 100-200 2.00 Flint Angular fragment Limestone, 
cobble 

   
Probable 
heating 

    
19.78 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

146 189 Nyamat 1 B6 100-200 2.00 Flint Flake fragment 
    

Heating 
    

13.01 

147 190 Nyamat 1 B6 100-200 2.00 Flint Angular fragment 
    

Probable 
heating; Step 
retouch 

Retouched 
fragment 

   
12.73 

148 191 Nyamat 1 B6 100-200 2.00 Flint Medial bladelet 
    

Probable 
heating; 
Ventral+dorsal 
step retouch 

Backed 
bladelet 

 
8.41 5.63 20.15 

149 192 Nyamat 1 B6 100-200 2.00 Flint Flake 
 

Flaked Axial 
 

Probable 
heating 

 
12.4 20.49 4.51 20.63 

150 193 Nyamat 1 B6 100-200 2.00 Flint Angular fragment 
    

Possible heating 
    

12.87 

151 194 Nyamat 1 B6 100-200 2.00 Flint Angular fragment 
    

Probable 
heating 

    
10.47 

152 196 Nyamat 1 B6 200-300 3.00 Flint Flake 
 

Flaked Feather 
 

Probable 
heating; 
Probable 
usewear 

 
28 30.2 6.35 31 

153 197 Nyamat 1 B6 200-300 3.00 Flint Flake 
 

Plain Feather 
 

Possible 
heating; 
Probable 
usewear 

 
18.2 19.82 8.4 22.76 

154 198 Nyamat 1 B6 200-300 3.00 Flint Flake fragment Limestone, 
cobble 

   
Probable 
heating 

   
4.25 20.04 

155 199 Nyamat 1 B6 200-300 3.00 Flint Flake Limestone, 
silicified 

Plain Feather 
 

Probable 
heating 

 
10.4 9.2 3.18 12.03 

156 200 Nyamat 1 B6 200-300 3.00 Flint Distal bladelet Limestone 
 

Hinge 
 

Probable 
heating 

  
10.89 4.12 22.79 

157 201 Nyamat 1 B6 200-300 3.00 Flint Flake 
 

Plain Step 
 

Heating 
 

8.3 10.24 1.61 10.24 

158 202 Nyamat 1 B6 200-300 3.00 Flint Distal flake 
  

Hinge 
 

Heating 
  

13.6 2.67 13.63 

159 203 Nyamat 1 B6 200-300 3.00 Flint Medial bladelet 
    

Heating; Ventral 
step retouch 

Retouched 
bladelet 

 
4.19 4.04 13.65 

160 204 Nyamat 1 B6 200-300 3.00 Flint Rejuvenation 
flake 

 
Plain Feather 

 
Slight rounding; 
Possible heating 

 
20.1 7.62 2.65 20.45 

161 205 Nyamat 1 B6 200-300 3.00 Flint Flake Cobble Flaked Hinge 
 

General 
weathering 

 
18.5 23.2 4.98 25.57 

162 206 Nyamat 1 B6 200-300 3.00 Flint Angular fragment Limestone 
   

Probable 
heating 

    
28.81 

163 207 Nyamat 1 B7 200-300 3.00 Flint Longitudinally 
broken flake 

 
Plain Feather 

 
Probable 
heating 

 
11.9 11.4 4.99 13.65 

164 232 Nyamat 1 E1 100-200 2.00 Flint Flake 
 

Flaked Step 
 

Probable 
heating 

 
20.4 14.4 2.14 21.87 

165 233 Nyamat 1 E1 100-200 2.00 Flint Proximal flake 
 

Plain 
  

Heating 
  

11.47 3.44 13.37 

166 234 Nyamat 1 E2 100-200 2.00 Flint Flake 
 

Plain Feather 
 

Probable 
heating 

 
9.44 11.51 1.87 11.83 

167 235 Nyamat 1 E2 100-200 2.00 Flint Flake 
 

Flaked Feather 
 

Heating 
 

7.05 6.91 2.01 8.88 

168 236 Nyamat 1 E2 200-300 3.00 Flint Flake Limestone Cortex Feather 
 

Probable 
heating 

 
8.97 5.86 3.33 10.46 

169 237 Nyamat 1 E2 300-400 4.00 Flint Flake fragment Limestone, 
cobble 

   
Probable 
heating 

   
6.12 16.46 

170 238 Nyamat 1 E2 300-400 4.00 Flint Angular fragment 
    

Rounded edges; 
Possible heating 

    
5.91 

171 241 Nyamat 1 E2 800-900 9.00 Mudstone/ 
Flint? 

Cobble Cobble 
   

Possible 
heating; 
Carbonate 
encrustation 

    
111.6 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

172 242 Nyamat 1 E4 100-200 2.00 Flint Flake Limestone, 
cobble 

Plain Feather 
 

Possible heating 
 

18.3 25.19 8.89 27.77 

173 243 Nyamat 1 E4 100-200 2.00 Flint Flake fragment Limestone 
   

Possible heating 
   

5.88 21.27 

174 245 Nyamat 1 E4 400-500 5.00 Silcrete Angular fragment 
    

Slight rounding 
    

12.76 

175 246 Nyamat 1 E4 400-500 5.00 Flint Flake fragment Limestone 
   

Heating; 
Ventral+dorsal 
scalar+step 
retouch; 
Usewear 

Straight-
edged 
scraper 

  
8.09 29.62 

176 247 Nyamat 1 E4 400-500 5.00 Flint Medial bladelet 
    

Heating 
  

8.02 2.18 12.7 

177 248 Nyamat 1 E4 400-500 5.00 Flint Angular fragment 
    

Heating 
    

14.59 

178 249 Nyamat 1 E4 400-500 5.00 Flint Flake 
 

Plain Hinge 
 

Probable 
heating 

 
9.69 16.91 2.3 17.66 

179 250 Nyamat 1 E4 400-500 5.00 Flint Flake 
 

Plain Step 
 

Heating 
 

13.5 9.16 3.31 14.78 

180 251 Nyamat 1 E4 700-800 8.00 Flint Longitudinally 
split flake 

Limestone Plain Feather 
 

Possible heating 
 

18.3 
 

8.34 25.71 

1 1 Nyamat 1 MT 1 120-250 2.00 Flint Angular fragment Limestone 
   

Probable 
heating 

    
36.71 

2 2 Nyamat 1 MT 1 220-350 3.00 Flint Angular fragment Limestone, 
silicified 

   
Probable 
heating 

    
28.47 

3 3 Nyamat 1 MT 1 220-350 3.00 Flint Flake 
 

Plain Hinge 
 

Heating 
 

19.6 10.27 2.08 19.9 

4 4 Nyamat 1 MT 1 220-350 3.00 Flint Flake Limestone Plain Feather 
 

Probable 
heating 

 
8.2 16.91 5.4 17.13 

5 5 Nyamat 1 MT 1 220-350 3.00 Flint Proximal bladelet Chalky Flaked 
  

Probable 
heating; 
Usewear 

 
23.6 17.1 4.25 26.48 

6 6 Nyamat 1 MT 1 220-350 2-3 Flint Flake Limestone Plain Axial 
 

Probable 
heating 

 
21.5 11.8 4.34 22.45 

7 7 Nyamat 1 MT 1 220-350 3.00 Flint Proximal flake 
 

Plain 
  

Possible heating 
  

8.36 4.06 9.45 

8 8 Nyamat 1 MT 1 220-350 3.00 Flint Flake fragment 
    

Heating 
   

3.15 12.12 

9 9 Nyamat 1 MT 1 220-350 3.00 Flint Flake fragment 
    

Probable 
heating 

    
14.96 

10 10 Nyamat 1 MT 1 220-350 3.00 Flint Proximal flake Limestone, 
silicified 

Plain 
  

Probable 
heating 

  
11.33 2.97 16.35 

11 11 Nyamat 1 MT 1 220-350 3.00 Flint Medial flake 
    

Heating 
  

8.14 2.53 10.55 

12 12 Nyamat 1 MT 1 220-350 3.00 Flint Flake 
 

Flaked Step 
 

Possible heating 
 

6.64 8.39 2.33 8.38 

13 13 Nyamat 1 MT 1 220-350 3.00 Flint Flake fragment Limestone 
   

Heating 
   

8.31 19.57 

14 14 Nyamat 1 MT 1 220-350 3.00 Flint Flake 
 

Plain Feather 
 

Probable 
heating 

 
9.47 9.11 1.81 11.32 

15 15 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment 
    

Probable 
heating 

   
6.97 23.03 

16 16 Nyamat 1 MT 1 330-500 5.00 Flint Longitudinally 
split flake 

Limestone, 
silicified 

Crushed Feather 
 

Heating 
 

21.7 
 

6.43 21.84 

17 17 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
30.15 

18 18 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Axial 
 

Possible heating 
 

17.6 13.67 9.63 20.24 

19 19 Nyamat 1 MT 1 330-500 5.00 Flint Distal flake Limestone 
 

Feather 
 

Heating 
  

7.94 3.45 14.29 

20 20 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Hinge 
 

Probable 
heating 

 
7.58 11.28 2.33 11.59 

21 21 Nyamat 1 MT 1 330-500 5.00 Flint Proximal flake 
 

Focal/plain 
  

Heating 
  

9.4 2.83 11.13 

22 22 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Crushed Feather 
 

Heating 
 

14.1 10.05 3.59 14.51 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

23 23 Nyamat 1 MT 1 330-500 5.00 Flint Medial flake 
    

Heating 
  

10.56 1.89 13.77 

24 24 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment 
    

Heating 
   

2.53 14.24 

25 25 Nyamat 1 MT 1 330-500 5.00 Flint Longitudinally 
broken distal 
flake 

  
Feather 

 
Probable 
heating 

   
1.82 18.58 

26 26 Nyamat 1 MT 1 330-500 5.00 Flint Proximal flake Limestone, 
silicified 

Plain 
  

Heating; Ventral 
step retouch 

Round-
edged 
scraper 

 
22.93 8.54 22.99 

27 27 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Feather 
 

Probable 
heating 

 
22.3 13.42 3.26 22.82 

28 28 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment 
    

Heating 
   

2 12.15 

29 29 Nyamat 1 MT 1 330-500 5.00 Flint Proximal flake 
 

Crushed 
  

Probable 
heating 

  
8.57 2.44 11.28 

30 30 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Hinge 
 

Heating 
 

13.8 12.92 3.75 15.63 

31 31 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment Limestone, 
silicified 

   
Probable 
heating 

    
10.59 

32 32 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Crushed Feather 
 

Usewear 
 

14 15.77 4.16 17.84 

33 33 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Feather 
 

Heating 
 

10.2 9.55 2.76 12.1 

34 34 Nyamat 1 MT 1 330-500 5.00 Flint Flake Limestone Plain Hinge 
 

Heating 
 

21 16.83 5.73 23.07 

35 35 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Probable 
heating 

    
13.2 

36 36 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Heating 
    

10.25 

37 37 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment 
    

Heating 
   

3.49 15.41 

38 38 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Possible heating 
    

10.18 

39 39 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment Limestone, 
silicified 

   
Probable 
heating 

    
9.45 

40 40 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
11.86 

41 41 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Flaked Hinge 
 

Slight rounding 
 

17.2 14.49 6.12 19.65 

42 42 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Possible heating 
    

10.79 

43 43 Nyamat 1 MT 1 330-500 5.00 Flint Flake Limestone, 
silicified 

Plain/cortical Axial 
 

Heating 
 

23.9 14.08 7.12 25.08 

44 44 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Axial 
 

Heating; 
Possible greasy 
residue 

 
13.2 14.45 8.43 17.43 

45 45 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment 
    

Heating 
   

3.9 12.03 

46 46 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Hinge 
 

Heating 
 

9.85 20.38 3.48 20.89 

47 47 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment Limestone, 
silicified 

   
Probable 
heating 

    
11.84 

48 48 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Heating; 
Probable 
usewear 

    
26.51 

49 49 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Feather 
 

Slight rounding; 
Probable 
heating 

 
9.32 8.38 1.84 9.89 

50 50 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment 
    

Slight rounding; 
Heating 

   
2.06 13.23 

51 51 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
16.43 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

52 52 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Step 
 

Probable 
heating 

 
9.7 10.27 2.34 10.38 

53 53 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Feather 
 

Heating 
 

14 8.86 1.81 14.16 

54 54 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Heating 
    

10.1 

55 55 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Crushed Feather 
 

Heating 
 

13.3 6.36 2.77 13.74 

56 56 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain Feather 
 

Heating 
 

6.33 9.31 3.03 10.21 

57 57 Nyamat 1 MT 1 330-500 5.00 Flint Flake 
 

Plain/ crushed Hinge 
 

Probable 
heating 

 
10.3 8.15 2.33 10.74 

58 58 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Heating 
    

14.01 

59 59 Nyamat 1 MT 1 330-500 5.00 Flint Core fragment 
    

Heating 
    

21.34 

60 60 Nyamat 1 MT 1 330-500 5.00 Flint Multidirectional 
core 

Limestone, 
silicified 

  
3 Heating 

    
20 

61 61 Nyamat 1 MT 1 330-500 5.00 Flint Longitudinally 
broken proximal 
flake 

 
Plain 

  
Heating; 
Possible greasy 
residue 

    
16.75 

62 62 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment 
    

Heating 
   

2.43 13.44 

63 63 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Heating 
    

10.1 

64 64 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment Limestone, 
chalky 

        
8.55 

65 65 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Probable 
heating 

    
11.62 

66 66 Nyamat 1 MT 1 330-500 5.00 Flint Medial bladelet 
    

Probable 
heating 

  
6.35 2.59 14.82 

67 67 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Heating 
    

11.74 

68 68 Nyamat 1 MT 1 330-500 5.00 Flint Angular fragment 
    

Probable 
heating 

    
7.75 

69 69 Nyamat 1 MT 1 330-500 5.00 Flint Flake fragment Cobble 
   

Slight rounding; 
Possible heating 

   
2.15 8.85 

70 83 Nyamat 1 MT 1 330-500 5.00 Volcanic/ 
Mudstone? 

Cobble fragment Cobble 
   

Possible 
heating; Sandy 
carbonate 
encrustation, 
possible 
charcoal marks 

    
56.3 

231 314 Nyamat 1 MT 1 220-350 3.00 Flint Rejuvenation 
flake 

 
Crushed Feather 

 
Heating 

 
13 11.21 4.17 14.22 

241 324 Nyamat 1 MT 1 120-250 2.00 Flint Medial flake 
    

Heating 
  

7.16 1.14 10.89 

181 253 Nyamat 1 P11 100-200 2.00 Flint Flake Limestone, 
silicified 

Plain Axial 
 

Slight rounding; 
Probable 
heating 

 
21.4 26.98 28.14 33.07 

182 254 Nyamat 1 P13 0-100 1.00 Flint Distal flake Cobble 
 

Feather 
 

Probable 
heating 

  
17.5 3.61 17.93 

183 255 Nyamat 1 P13 0-100 1.00 Flint Flake fragment 
    

Heating 
   

3.25 17.01 

184 256 Nyamat 1 P13 0-100 1.00 Flint Angular fragment Limestone, 
silicified 

   
Slight rounding; 
Heating 

    
17.44 

185 257 Nyamat 1 P13 100-200 2.00 Flint Flake fragment Limestone, 
silicified 

   
Slight rounding; 
Heating 

    
17.86 

186 258 Nyamat 1 P13 100-200 2.00 Flint Angular fragment 
    

Heating 
    

15.29 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

187 259 Nyamat 1 P13 400-500 5.00 Flint Proximal flake Limestone, 
silicified 

Plain 
  

Heating 
  

14.56 2.78 15.7 

188 260 Nyamat 1 P13 400-500 5.00 Flint Flake fragment 
    

Heating 
   

0.83 5.28 

196 270 Nyamat 1 P13 200-300 3.00 Flint Angular fragment 
    

Heating 
    

16.6 

197 271 Nyamat 1 P13 200-300 3.00 Flint Angular fragment Limestone, 
silicified 

   
Probable 
heating 

    
16.68 

189 261 Nyamat 1 P18 100-200 2.00 Flint Flake 
 

Plain Hinge 
 

Heating; Ventral 
scalar retouch 

Retouched 
flake 

23.7 23.8 7.41 27.8 

190 262 Nyamat 1 P18 100-200 2.00 Flint Flake Limestone Plain Feather/hinge Probable 
heating 

 
24.4 24.15 11.53 32.39 

191 263 Nyamat 1 P18 100-200 2.00 Flint Flake 
 

Plain Feather 
 

Heating 
 

4.31 4.79 1.3 5.17 

192 264 Nyamat 1 P18 100-200 2.00 Flint Flake 
 

Plain Hinge 
 

Heating 
 

12.7 12.56 3.63 13.45 

193 266 Nyamat 1 P18 300-400 4.00 Flint Flake fragment Limestone 
   

Heating 
   

9.24 29.3 

194 267 Nyamat 1 P18 300-400 4.00 Flint Flake fragment 
    

Heating; 
Usewear 

   
6.77 21.05 

195 268 Nyamat 1 P18 300-400 4.00 Flint Angular fragment Limestone 
   

Heating 
    

16.63 

240 323 Nyamat 1 P18 300-400 4.00 Flint Angular fragment 
    

Probable 
heating 

    
8.94 

246 329 Nyamat 1 P18 100-200 2.00 Flint Distal flake 
  

Hinge 
 

Probable 
heating 

  
10.7 2.48 16.76 

198 272 Nyamat 1 P20 100-200 2.00 Flint Multidirectional 
core 

Limestone, 
silicified 

  
4 Heating 

    
46.8 

199 273 Nyamat 1 P20 200-300 3.00 Flint Flake Limestone Plain Feather 
 

Probable 
heating 

 
33.5 35.35 19.38 40.25 

200 274 Nyamat 1 P20 200-300 3.00 Flint Angular fragment Limestone 
   

Heating 
    

30.41 

201 276 Nyamat 1 P20 200-300 3.00 Flint Flake fragment 
    

Heating 
    

20.7 

202 277 Nyamat 1 P20 200-300 3.00 Flint Angular fragment Limestone 
   

Heating 
    

20.34 

203 278 Nyamat 1 P20 200-300 3.00 Flint Flake Limestone Cortex Feather 
 

Probable 
heating 

 
9.98 13.68 5.33 14.13 

204 279 Nyamat 1 P20 200-300 3.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
17.12 

243 326 Nyamat 1 P20 100-200 2.00 Flint Flake Limestone, 
silicified 

Plain Feather 
 

General 
weathering; 
Probable 
heating 

 
12.9 10.81 4.15 14.72 

244 327 Nyamat 1 P20 100-200 2.00 Flint Flake fragment 
    

Heating 
   

3.34 14.78 

245 328 Nyamat 1 P20 100-200 2.00 Flint Longitudinally 
split flake 

 
Plain Feather 

 
Heating 

 
10.6 

 
6.4 14.34 

205 280 Nyamat 1 P21 0-200 2.00 Flint Proximal flake Limestone Flaked 
  

Probable 
heating 

  
27.25 12.47 32.53 

206 281 Nyamat 1 P21 0-200 2.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
14.68 

267 350 Nyamat 1 P21 100-200 2.00 Flint Flake fragment 
    

Heating 
   

1.8 11.39 

207 282 Nyamat 1 P22 0-100 1.00 Flint Angular fragment Limestone, 
silicified 

   
Heating 

    
16.77 

208 283 Nyamat 1 P22 0-100 1.00 Flint Flake 
 

Plain Feather 
 

Probable 
heating 

 
14.1 15.63 4.46 18.2 

209 284 Nyamat 1 P22 100-200 2.00 Flint Longitudinally 
broken distal 
flake 

 
Plain 

  
Heating 

   
3.22 10.51 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

210 285 Nyamat 1 P22 100-200 2.00 Flint Flake Limestone, 
cobble 

Plain Hinge 
 

Probable 
heating 

 
17.9 38.48 6.54 38.53 

211 292 Nyamat 1 P22 100-200 2.00 Flint Angular fragment 
    

Probable 
heating 

    
12.45 

212 293 Nyamat 1 P22 300-450 4.00 Flint Flake Limestone, 
silicified 

Flaked Feather 
 

Probable 
heating 

 
39.1 26.62 20.23 49.49 

238 321 Nyamat 1 P22 200-300 3.00 Flint Angular fragment 
    

General 
weathering; 
Probable 
heating 

    
8.43 

239 322 Nyamat 1 P22 200-300 3.00 Flint Angular fragment 
    

Probable 
heating 

    
8.52 

268 351 Nyamat 1 P22 100-200 2.00 Flint Flake Limestone, 
silicified 

Plain Hinge 
   

12.6 17.3 5.14 17.28 

269 352 Nyamat 1 P22 100-200 2.00 Flint Flake Limestone, 
silicified 

Plain Step 
 

Possible heating 
 

7.7 11.15 2.1 11.35 

213 294 Nyamat 1 P23 100-200 2.00 Flint Angular fragment 
    

Heating 
    

24.37 

214 295 Nyamat 1 P23 100-200 2.00 Flint Angular fragment Limestone 
   

Probable 
heating 

    
18.4 

215 296 Nyamat 1 P23 200-300 3.00 Flint Flake fragment Limestone 
   

Heating 
   

6.89 22.47 

216 297 Nyamat 1 P23 200-300 3.00 Flint Flake fragment 
    

Rounded edges; 
Probable 
heating 

   
3.4 13.88 

217 298 Nyamat 1 P23 200-300 3.00 Flint Angular fragment 
    

Heating 
   

2.24 11.44 

247 330 Nyamat 1 P23 100-200 2.00 Flint Angular fragment Limestone 
   

Probable 
heating 

    
15.24 

270 353 Nyamat 1 P23 200-300 3.00 Flint Angular fragment Limestone, 
silicified 

   
Possible heating 

    
11.22 

218 299 Nyamat 1 P25 100-200 2.00 Flint Angular fragment 
    

Probable 
heating 

    
15.66 

219 300 Nyamat 1 P25 100-200 2.00 Flint Angular fragment 
    

Probable 
heating 

    
19.13 

220 301 Nyamat 1 P25 100-200 2.00 Flint Angular fragment 
    

Probable 
heating 

    
12.67 

221 302 Nyamat 1 P25 100-200 2.00 Flint Angular fragment Limestone 
   

Heating 
    

39.31 

222 303 Nyamat 1 P25 100-200 2.00 Flint Angular fragment Limestone 
   

Heating 
    

9.18 

223 304 Nyamat 1 P27 200-300 3.00 Flint Longitudinally 
broken flake 

Limestone, 
silicified 

Plain Feather 
 

Heating 
 

31 
 

7.63 31.11 

224 305 Nyamat 1 P27 200-300 3.00 Flint Flake Limestone, 
silicified 

Plain Plunge 
 

Probable 
heating 

 
15.4 19.62 8.87 23.95 

225 306 Nyamat 1 P27 200-300 3.00 Flint Longitudinally 
split flake 

 
Plain Hinge 

 
General 
weathering; 
Possible heating 

 
12 

 
4.04 20.23 

226 307 Nyamat 1 P27 200-300 3.00 Flint Flake fragment 
    

Heating 
   

3.06 22.98 

230 311 Nyamat 1 P27 400-500 5.00 Flint Angular fragment Limestone 
   

Heating 
    

14.07 

227 308 Nyamat 1 P29 200-300 3.00 Flint Flake 
 

Plain Hinge 
 

Heating 
 

26.2 27.92 7.91 32.39 
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No. ALA_ID Place name Pit ID Depth 
(mm) 

Art spit for 
chart 

Raw 
material 

Manufacture 
type 

Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

228 309 Nyamat 1 P29 200-300 3.00 Flint Angular fragment 
    

Slight rounding; 
Possible heating 

    
21.98 

229 310 Nyamat 1 P29 300-400 4.00 Flint Proximal flake Limestone, 
silicified 

Plain 
  

General 
weathering; 
Probable 
heating 

  
39.47 7.97 41.02 

 

Table 69: Artefact Shell Data Table: Nyamat 2: VAHR 7221-1047 

No. Place 
name 

ALA_ID Pit ID Depth 
(mm) 

Raw material Manufacture type Cortex Flake 
platform 

Flake 
termination 

Core 
scars 

Modification Tool type L 
(mm) 

W 
(mm) 

Th 
(mm) 

MD 
(mm) 

1 Nyamat 2 208 D5 300-400 Coastal Flint Flake Limestone Plain Feather 
 

Heating 
 

17.12 21.81 12.3 23.46 

2 Nyamat 2 209 D5 300-400 Coastal Flint Flake Limestone Plain Feather 
 

Probable heating 
 

16.42 18.97 5.3 21.77 

3 Nyamat 2 210 D5 300-400 Coastal Flint Proximal flake Limestone Plain 
  

Probable heating 
  

29.81 8.4 30.34 

4 Nyamat 2 211 D5 300-400 Coastal Flint Flake Limestone Plain Feather 
 

Probable heating 
 

25.27 17.04 5.44 25.45 

5 Nyamat 2 212 D5 300-400 Coastal Flint Flake Limestone Plain Feather 
 

Probable heating 
 

10.86 12.49 4.47 15.37 

6 Nyamat 2 213 D5 300-400 Coastal Flint Flake 
 

Flaked Axial 
 

Probable heating 
  

12.25 4.59 25.08 

7 Nyamat 2 214 D5 300-400 Coastal Flint Flake Limestone Flaked Feather 
 

Probable heating 
 

11.33 20.43 4.94 20.53 

8 Nyamat 2 215 D6 300-400 Chert Flake Limestone, 
silicified 

Plain Feather 
   

19.66 17.81 10.8 24.09 

9 Nyamat 2 216 D6 200-300 Chert Proximal 
longitudinally split 
flake 

 
Plain 

  
General 
weathering 

   
3 10.11 

10 Nyamat 2 217 D7 300-400 Chert Flake Limestone, 
silicified 

Plain Crushed 
 

Slight rounding; 
Probable heating 

 
41.46 42.51 17.18 53.93 

11 Nyamat 2 218 D7 300-400 Chert Proximal flake Limestone, 
silicified 

Cortex 
  

Possible heating 
  

11.99 2.5 12.04 

12 Nyamat 2 219 D7 300-400 Chert Flake fragment 
    

Probable heating 
   

1.13 8.8 

13 Nyamat 2 220 D7 300-400 Chert Longitudinally split 
flake 

Limestone, 
silicified 

Plain Hinge 
 

Probable heating 
 

22.46 
 

6.16 25.08 

14 Nyamat 2 221 D7 300-400 Chert Angular fragment 
    

Probable heating 
    

8.78 

15 Nyamat 2 222 D7 300-400 Chert Proximal flake 
 

Plain 
  

General 
weathering; 
Probable heating 

  
7.39 1.3 7.61 

16 Nyamat 2 224 D7 300-400 Chert Distal bladelet 
  

Feather 
 

Probable heating 
  

3.98 1.66 12.03 

17 Nyamat 2 225 D7 300-400 Chert Distal flake 
  

Feather 
 

Possible heating; 
Probable usewear 

  
9.34 2.17 17.9 

18 Nyamat 2 226 D7 300-400 Chert Proximal flake 
 

Flaked 
  

Probable heating 
  

6.57 1.3 6.61 

19 Nyamat 2 227 D7 300-400 Chert Proximal 
longitudinally split 
flake 

 
Crushed 

  
Possible heating 

   
4.06 14.58 

20 Nyamat 2 228 D7 300-400 Chert Angular fragment Limestone, 
silicified 

   
Probable heating 

    
13.06 

21 Nyamat 2 229 D7 300-400 Chert Rejuvenation flake 
 

Plain Hinge 
   

15.46 27.12 10.2 29.07 

22 Nyamat 2 230 D7 300-400 Chert Flake Limestone, 
silicified 

Crushed Feather 
 

Possible heating 
 

14.06 9.55 2.07 15 

23 Nyamat 2 231 D7 300-400 Chert Distal flake Limestone, 
silicified 

 
Feather 

 
Possible heating; 
Ventral 
scalar+step 
retouch 

Geometric 
microlith 

 
6.7 2.86 13.69 
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Table 70: Artefact Shell Data Table: Nyamat LDAD1: VAHR 7221-1049 

Easting Northing Zone 
ALA ID 
number 

Depth 
(m) 

Raw 
Material 

Primary 
Form 

Cortex 
% 

% of edge 
with 

retouch/ 
usewear 
(flakes, 
blades 

and 
angular 

fragments 
only) 

Flake 
Platform 

(complete 
and 

proximal 
flakes and 

blades 
only) 

Flake 
Termination 
(complete, 
distal and 

longitudinal 
split flakes 
and blades 

only) 

Length - 
axial for 
flakes 
and 

blades 
(mm) 

Width - 
axial for 
flakes 
and 

blades 
(mm) 

Thickness 
(mm) 

Maximum 
Dimension 

(mm) 

553637.448 5760961.918 54 156 0.45 Chert 
Flake - 

Proximal 
100% None Plain  20.75 16.84 10.95 23.56 

553637.448 5760961.918 54 157 0.55 Chert 
Angular 

Fragment 
None None   14.38 10.02 3.64 14.38 

553803.118 5761200.314 54 158 0.15 Chert 
Flake - 

Proximal 
1-32% 1-32% Plain  12.67 22.32 9.19 31.86 

553803.118 5761200.314 54 159 0.15 Chert 
Flake - 

Complete 
None None Plain Feather 11.93 14.04 1.85 16.33 

553803.118 5761200.314 54 160 0.15 Chert 
Flake - 

Complete 
None None Crushed Step 12.79 15.52 1.62 15.72 

553803.118 5761200.314 54 162 0.25 
Coastal 

Flint 
Flake - 

Complete 
33-66% 1-32% Flaked Axial 28.32 23.7 11.45 35.53 

553803.118 5761200.314 54 163 0.25 
Coastal 

Flint 
Angular 

Fragment 
None None   14.01 7.31 3.76 14.01 

553803.118 5761200.314 54 164 0.25 
Coastal 

Flint 
Flake - 

Complete 
None None Plain Plunge 12.5 4.83 1.5 12.8 

553803.118 5761200.314 54 165 0.25 
Coastal 

Flint 
Angular 

Fragment 
None None   13.93 7.14 3.27 13.93 

553803.118 5761200.314 54 166 0.25 
Coastal 

Flint 
Flake - 

Complete 
67-99% None Plain Axial 6.78 8.69 3.6 11.59 

554068.09 5760656.182 54 252 0 
Coastal 

Flint 
Angular 

Fragment 
1-32% None   49.37 27.55 19.4 49.37 

553689.406 5761078.502 54 312 0 Silcrete 
Flake - 

Proximal 
None None Flaked  5.61 12.06 3.05 12.06 

553771.464 5761097.502 54 313 0 
Coastal 

Flint 
Flake - 

Proximal 
None None Plain  12.05 15.59 6.29 20.06 
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Table 71: Variables recorded in the technological and typological analysis of the stone artefacts identified as 
part of this CHMP 

Variable Specification 

Technological class Basic technological category (flake, core, tool, angular fragment or manuport) 

Raw material E.g. quartz, silcrete, hornfels, fine-grained siliceous 

Silcrete type In the case of silcrete artefacts, this category denotes the texture of silcrete 

Cortex % The percentage of cortex. For flakes 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 

Manufacture type The artefact manufacture type as per the Affairs 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 
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APPENDIX 1: NOTICE OF INTENT TO 
PREPARE A CULTURAL HERITAGE 
MANAGEMENT PLAN FOR THE 
PURPOSES OF THE ABORIGINAL 
HERITAGE ACT 2006 (VIC) 

  



 

216  

 



 

217  

 



 

218  

 



 

219  

APPENDIX 2: STATUTORY REGULATIONS 

ABORIGINAL HERITAGE ACT 2006 (VIC) 
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The Aboriginal Heritage Act 2006 

This act provides blanket protection for all Aboriginal heritage sites, places or items in Victoria.  

The main aspects of the Act in relation to the development process are as follows: 

• An Aboriginal Heritage Council (AHC) has been appointed by the Minister, Aboriginal Affairs Victoria, made 
up of 11 Victorian Aboriginal people. 

• Aboriginal community groups with traditional interests in cultural heritage are to apply to the AHC for 
registration as a Registered Aboriginal Party (RAP). RAPs will have the role of endorsing Cultural Heritage 
Management Plans (CHMP) within a given area of interest. There may be two or more RAPs for an area, 
provided it does not hinder the operation of the legislation. 

• Under Section 48, a developer (‘sponsor’) may be required to submit a CHMP before the issue of a statutory 
authority by local government or other agency (‘decision maker’). A CHMP must be registered with the 
Secretary, Planning and Community Development (OAAV), and all relevant RAPs notified in writing. If a RAP 
does not respond, AV will act in lieu. A CHMP will contain details of research, field evaluation, consultation 
and management provisions in regard to the Aboriginal heritage of an area at risk from a development. A 
Heritage Advisor must be appointed to assist in the preparation of a CHMP. It is the role of a RAP to approve 
a CHMP if it meets prescribed standards.  

• A CHMP will not be considered approved unless it has been approved by all relevant RAPs. 

The regulations accompanying the Act specify when a CHMP will be required by law, and prescribe minimum 
standards for the preparation of a CHMP (Section 53). The approved form for CHMPs specifies the format in 
which a CHMP should be prepared by a sponsor in order to comply with the Act and the Aboriginal Heritage 
Regulations 2018, and is an approved form under section 190 of the Act. 

Other provisions of the Act include Cultural Heritage Permits (Section 36), as required for other works 
affecting Aboriginal heritage sites, Cultural Heritage Agreements (Section 68), in respect to land containing an 
Aboriginal heritage site, Inspectors (Part 11) appointed to enforce the Act, Cultural Heritage Audits (Section 
80) to be ordered by the Secretary in relation to compliance with a CHMP and a VCAT appeals procedure. 
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APPENDIX 3: GLENELG PLANNING 
SCHEME 
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APPENDIX 4: SECTION DRAWINGS OF 

ARTEFACT-BEARING STPS 
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Figure 22: Stratigraphic profile drawing of STP A1.  

 

 
Plate 77: STP A1_14May2018_BH 
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Figure 23: Stratigraphic profile drawing of STP A7.  

 

 
Plate 78: STP A7_14May2018_BH 

 



 

   235 
 

 

 
Figure 24: Stratigraphic profile drawing of STP A12.  

 
Plate 79: STP A12_15May2018_BH 
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Figure 25: Stratigraphic profile drawing of STP B4.  

 

 
Plate 80: STP B4_14May2018_BH 
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Figure 26: Stratigraphic profile drawing of STP B6. 

 

 
Plate 81: STP B6_16May2018_ZJ 
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Figure 27: Stratigraphic profile drawing of STP B7. 

 

 
Plate 82: STP B7_16May2018_BH 
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Figure 28: Stratigraphic profile drawing of STP P5. 

 

 

Plate 83: STP P5_25July2018_ZJ 
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Figure 29: Stratigraphic profile drawing of STP P13. 

 

Plate 84: STP P13_25July2018_ZJ 
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Figure 30: Stratigraphic profile drawing of STP P18. 

 

 

Plate 85: STP P18_25July2018_ZJ 
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Figure 31: Stratigraphic profile drawing of STP P19. 

 

Plate 86: STP P19_26July2018_ZJ 
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Figure 32: Stratigraphic profile drawing of STP P20. 

 

 
Plate 87: STP P20_25July2018_ZJ 

 



 

   244 
 

 

 

 

Figure 33: Stratigraphic profile drawing of STP P21. 

 

 

Plate 88: STP P21_26July2018_ZJ 
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Figure 34: Stratigraphic profile drawing of STP P22. 

 

 

Plate 89: STP P22_27July2018_ZJ 
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Figure 35: Stratigraphic profile drawing of STP P23. 

 

 

Plate 90: STP P23_27July2018_ZJ 
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Figure 36: Stratigraphic profile drawing of STP P25. 

 

 

Plate 91: STP P25_26July2018_ZJ 
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Figure 37: Stratigraphic profile drawing of STP P26. 

 

 

Plate 92: STP P26_27July2018_ZJ 
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Figure 38: Stratigraphic profile drawing of STP P27. 

 

 

Plate 93: STP P27_27July2018_ZJ 
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Figure 39: Stratigraphic profile drawing of STP P29. 

 

 

Plate 94: STP P29_27July2018_ZJ 
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Figure 40: Stratigraphic profile drawing of STP D5. 

 

Plate 95: STP D5_17May2018_ZJ 
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Figure 41: Stratigraphic profile drawing of STP D6. 

 

 

Plate 96: STP D6_17May2018_ZJ 
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Figure 42: Stratigraphic profile drawing of STP D7. 

 

 

Plate 97: STP D7_17May2018_ZJ 
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APPENDIX 5: HERITAGE SIGNIFICANCE 
ASSESSMENT 
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ABORIGINAL SITES – ASSESSMENT OF SIGNIFICANCE 

The assessment of cultural heritage value or ‘significance’ is a fundamental component of the heritage 
management process, in that it assists in determining which sites, places, landscapes, environments 
and items are of sufficient importance that they require preservation. 

As such, the significance assessment process underpins the legislative framework for heritage site 
protection by establishing a framework within which various types (assessment criteria) and levels 
(significance ratings) of heritage value can be defined.  The effective assessment of these values will 
in turn facilitate the formulation of appropriate management decisions for a specific heritage item, 
whether a building, archaeological site, place or landscape. 

Section 4 of the Aboriginal Heritage Act 2006 (Vic) defines ‘cultural heritage significance’ as including: 

• archaeological, anthropological, contemporary, historical, scientific, social or spiritual 

significance; and 

• significance in accordance with Aboriginal tradition. 

Note that Aboriginal tradition is not static and unchanging from a distant ‘authentic past’.  ‘Tradition’ 
is the handing down of beliefs from one generation to the next, but that does not mean that 
significance in accordance with Aboriginal tradition’ requires an immutable value from ‘time 
immemorial’.  A scatter of discarded waste flakes from a one-off utilitarian task may acquire 
‘significance in accordance with Aboriginal tradition’ with the passage of time and cultural change. 

A statement of the significance of the Aboriginal cultural heritage found, discovered and/or subject to 
investigation in terms of this definition of ‘cultural heritage significance’ is an essential step in the 
process of developing cultural heritage management recommendations.  All Aboriginal cultural 
heritage may have ‘cultural heritage significance’, but the preservation of all Aboriginal cultural 
heritage is not possible.  Therefore, a process of assessing significance is necessary to determine which 
elements of the Aboriginal cultural heritage in an Activity Area require management.  In this context, 
‘management’ is not synonymous with ‘preservation’, but may involve salvage or controlled 
excavation.3 

A process for establishing cultural significance is outlined in the Australia ICOMOS Charter for the 
Conservation of Places of Cultural Significance, otherwise known as ‘The Burra Charter’ (Marquis-Kyle 
and Walker 1992).  The Burra Charter is, in turn, based on preceding international charters formulated 
by ICOMOS (the International Council on Monuments and Sites). 

The revised Burra Charter defines cultural heritage significance as the aesthetic, historic, scientific, 
social or spiritual value for past, present or future generations. 

The Burra Charter and its associated documents define the basics principles, processes and practices 
upon which statutory assessments of heritage significance are based.  In most cases the wording of 
the various sets of criteria will differ slightly: for example, the criteria used by the Victorian Heritage 
Council are worded differently to those used by the Australian Heritage Commission.  All, however, 
are based on the same principles and incorporate general criteria such as the following:  

• Association with special events, developments or phases. 

• Rarity due to its association with a distinctive way of life, custom, process, land use, function 

or design no longer practised. 

                                                           
 

3 Source: Guide to preparing Aboriginal Cultural Heritage Management Plans (AV May 2007) 
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• Importance for demonstrating principal characteristics of a particular type or class of human 

activities (for example stating a stone quarry is a classic example of its type as it has all the 

features typically associated with utilized stone sources in good condition). 

• Aesthetic value to the local community (for example as a landmark). 

• Value for demonstrating a particular technical or creative process. 

• Strong or special association with a particular community or ethnic group for social, cultural 

or spiritual reasons. 

• Special association with a famous person or group of people. 

Generally, these criteria can be grouped into three main categories: social (I), scientific (II) and 
historical (III), depending on the nature of a given place or item. 

It should be noted that the approach advocated here is specifically designed for the assessment of 
archaeological sites, and may not necessarily apply to the assessment of other types of cultural 
heritage. 

Cultural Heritage Significance Assessment 

As required in the project brief, an assessment of the significance of the cultural heritage associations 
recorded during this project, and relocated previously recorded sites (if present) has been made.  
Assessment of archaeological site significance can be complex and encompass a range of heritage 
values.  The heritage values of a site or place are broadly defined as the “aesthetic, historic, scientific 
or social values for past, present or future generations” (Marquis-Kyle & Walker 1992, 69). 

The assessment of the significance of Aboriginal sites is a complex process, and involves the 
consideration of both scientific value and cultural value to the local Aboriginal community. 

It should be noted that Aboriginal cultural significance may reflect Aboriginal community values not 
only in regard to individual sites and groups of sites but also in terms of the general landscape.  
Aboriginal values do not necessarily correspond to the scientific values placed on individual sites, but 
will reflect the social, educational and aesthetic values of such locations.  These values may include 
ancestral or traditional associations, concern over environmental issues, possible uses of sites for 
interpretation and education and the importance of highly visible sites as tangible markers of 
Aboriginal occupation in a region.  

Criteria for Assessing Scientific Significance 

The following evaluation is used to assess the scientific significance of the archaeological sites 
recorded.  Scientific significance is assessed by examining the research potential and 
representativeness of the archaeological sites recorded. 

Research potential is in turn assessed by examining site contents and site condition.  Site contents 
refer to all cultural materials and organic remains associated with human activity at a site.  Site 
contents also refer to the site structure - the size of the site, the patterning of cultural materials within 
the site and the presence of any stratified deposits.  Site condition refers to the degree of disturbance 
to the contents of a site at the time it was recorded.  Ratings for site contents and condition are given 
below. 

The site contents ratings used for Aboriginal archaeological sites are: 

0 No cultural materials remaining. 

1 Site contains a small number (e.g. 0-10 artefacts) or limited range of cultural materials 
with no evident stratification. 

2 Site contains: a) a larger number, but limited range of cultural materials: and/or 

b) some intact stratified deposit remains. 
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3 Site contains: a) a large number and diverse range of cultural materials; and/or 

b) largely intact stratified deposit; and/or 

c) surface spatial patterning of cultural materials that still reflect the way 
in which the cultural materials were laid down. 

The site condition ratings used for Aboriginal archaeological sites are: 

0 Site destroyed. 

1 Site in a deteriorated condition with a high degree of disturbance; some cultural materials 
remaining. 

2 Site in a fair to good condition, but with some disturbance. 

3 Site in an excellent condition with little or no disturbance.  For surface artefact scatters 
this may mean that the spatial patterning of cultural materials still reflects the way in 
which the cultural materials were laid down. 

Representativeness refers to the regional distribution of a particular site type.  It is assessed on 
whether the site is common, occasional or rare in a given region.  Assessments of representativeness 
are subjectively biased by current knowledge of the distribution and numbers of archaeological sites 
in a region.  This varies from place to place depending on the extent of previous archaeological 
research.  Consequently, a site which is assigned low significance values for contents and condition, 
but a high significance value for representativeness, can only be regarded as significant in terms of 
current knowledge of the regional archaeology.  Any such site should be subject to further re-
assessment as additional archaeological research is carried out. 

Assessment of representativeness also takes into account the contents and condition of a particular 
site.  For example, in any region there may only be a limited number of sites of any type which have 
suffered minimal disturbance.  Such sites would therefore be given a high significance rating for 
representativeness, although they may occur commonly within the region. 

The representativeness ratings used for Aboriginal archaeological sites are: 

1 Common occurrence 

2 Occasional occurrence 

3 Rare occurrence 

Overall scientific significance ratings for sites, based on a cumulative score for site contents, site 
integrity and representativeness are given as follows: 

1-4 Low scientific significance  

5-7 Moderate scientific significance  

8-9 High scientific significance 

Scientific Significance Assessment 

The scientific significance assessment for Aboriginal cultural heritage places identified during the 
assessment is provided in Table 72.  These significance determinations may change on the basis of 
future examination, research and analysis. 

 

Aboriginal Traditional significance 

These significance determinations were developed by representatives of the Gunditj Mirring 
Traditional Owners Aboriginal Corporation during the project inception meeting. The GMTOAC 
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indicated that all Aboriginal cultural heritage places are of high value to the community as they 
represent a past occupation and connection to the land. 

Table 72: Scientific significance of Aboriginal cultural heritage places identified during the assessment 

VAHR No. Site Contents Site Condition Representativeness Scientific Significance 
Aboriginal 
Traditional 
significance 

VAHR 7221-
1046 

3 3 2 (8) High 
High 

VAHR 7221-
1047 

2 3 2 (7) Moderate 
High 

VAHR 7221-
1048 

1 2 1 (2) Low 
High 

VAHR 7221-
1049 

1 1 1 (3) Low 
High 
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APPENDIX 6: RADIOCARBON DATING 

LABORATORY RESULTS, THE 

UNIVERSITY OF WAIKATO.  
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APPENDIX 7: SITE GAZETTEER 

Table 73: registered Aboriginal cultural heritage places within the activity area 

VAHR No. Place Name Site Type 

7221-1046 Nyamat 1 Multi-component 
place 

7221-1047 Nyamat 2 Multi-component 
place 

7221-1048 Nyamat 3 Shell-midden 

7221-1049 Nyamat LDAD1 LDAD 
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APPENDIX 8: GLOSSARY OF TERMS 
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Terminology Used in this Report for Heritage Places 

General Terms 

Activity Area: The area or areas to be used or developed for an activity. 

Registered Cultural Heritage Place:  An Aboriginal place recorded in the Register. 

Types of Aboriginal Prehistoric Archaeological Sites 

Artefact Scatter: A scatter of stone artefacts which is defined as being the occurrence of one (1) or 
more items of cultural material within 100 linear metres, with a distance of no greater than 20m 
between each item. Artefact scatters are often the only physical remains of places where Aborigines 
have camped, prepared and eaten meals and worked stone material. 

Burial: A burial site is usually a subsurface pit containing human remains and sometimes associated 
artefacts. 

Quarry:(stone/ochre source): An Aboriginal quarry site occurs where stone or ochre is exposed and 
has been extracted by Aboriginal people in the past. The rock types most commonly quarried for 
artefact manufacture in Victoria include silcrete, quartz, quartzite, chert and fine-grained volcanics 
such as greenstone. 

Scarred Tree: Scars on trees may be the result of removal of strips of bark by Aborigines for the 
manufacture of utensils, canoes or for shelter; or resulting from small notches chopped into the bark 
to provide hand and toe holds for climbers after possums, koalas and/or views of the surrounding 
area. 

Shell Midden: A scatter and/or deposit comprised predominantly of shell, sometimes containing stone 
artefacts, charcoal, bone and manuports. These site types are normally found in association with 
coastlines, rivers, creeks and swamps - wherever coastal, riverine or estuarine shellfish resources were 
accessed and exploited. 

Aboriginal Artefact Types 

Backing: Steep retouch on an artefact (e.g. backed blade). 

Blade: A flake that is at least twice as long as it is wide. 

Block Fracturing Techniques: These consist of bipolar flaking, bending and flaw propagation. These 
techniques do not result in concoidal flakes and can be difficult to identify. 

Blocky Piece: A piece of stone showing no diagnostic evidence for concoidal or block fracturing 
techniques (e.g. flake scars, crushing). Typically, these items are foreign to the area and occur in 
association with diagnostic flaked artefacts of the same material (see also Manuport).  

Concoidal flake: A flake possessing a positive bulb of percussion which can be found on the ventral 
surface of the flake close to where it was struck from the core. Concoidal fracturing can also be 
produced by natural processes. 

Core: An artefact from which flakes have been detached using a hammerstone. Core types include 
single platform, multi-platform and bipolar forms. 

Cortex: Original or natural (unflaked) surface of a stone. 

Debitage: Small unmodified flakes, flaked pieces and blocky pieces produced as part of the flaking 
process, but discarded unused. 

Flake: A stone piece removed from a core by percussion (striking it) or by pressure. It is identified by 
the presence of a striking platform and bulb of percussion, not usually found on a naturally shattered 
stone. 
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Flake Scar: A negative impression on a piece of stone or rock surface from which a flake has been 
removed. Generally, a flake scar will show the characteristics of a flake in reverse (i.e. negative bulb 
of percussion). 

Flaked Piece: A piece of stone with definite flake surfaces which cannot be classified as a flake or core. 

Formal Tool: An artefact which has been shaped by flaking, including retouch, or grinding to a 
predetermined form for use as a tool. Formal tools include scrapers, backed pieces and axes. 

Geometric Microlith: A blade that has been trimmed on one or two margins to produce a symmetrical 
backed piece which is roughly triangular in plan. 

Hammerstone: A piece of stone, often a creek/river pebble/cobble, which has been used to detach 
flakes from a core by percussion. During flaking, the edges of the hammerstone become 'bruised' or 
crushed by impact with the core. 

Implement: An artefact that has been designed, but not necessarily utilized (Hiscock and Mitchell 
1990, 26). 

Manuport: Foreign fragment, chunk or lump of stone which shows no clear signs of flaking but is out 
of geological context and must have been transported to the site by people. 

Microlith: A flake or blade that has been abruptly retouched along one or more margins opposite an 
acute (sharp) edge. Backed pieces include backed blades and geometric microliths. They are thought 
to have been hafted onto wooden handles to produce composite cutting tools. Backed pieces are a 
feature of the ‘Australian small tool tradition’, dating from between 5,000 and 1,000 years ago in 
southern Australia (Mulvaney & Kamminga 1999: 234-236). 

Percussion: The act of hitting a core with a hammerstone to strike off flakes. 

Retouch: A flake, flaked piece or core with intentional secondary flaking along one or more edges. 

Tool: An artefact that shows evidence that it has actually been used (e.g. edge damage) (Hiscock and 
Mitchell 1990, 26). 

Thumbnail Scraper: A thumbnail scraper is defined as a microlithic flake with regular unifacial retouch. 

Utilized Artefact: A flake, flaked piece or core which has irregular small flake scarring along one or 
more margins that does not represent platform preparation. 

Stone Artefact Raw Material Type 

Basalt: A coarse grained basic volcanic material formed by the cooling of mafic lava at the earth’s 
surface. Basalt generally does not generally fracture concoidally and is therefore rarely used for the 
manufacture of flaked stone artefacts. Basalt is more commonly used for the manufacture of ground 
edge axes. 

Chert: A sedimentary rock type composed of amorphous silica which is extremely dense, compact, 
dull to semi-vitreous and cryptocrystalline. It is formed by silica crystallising from out of solution in 
ground water. Used for flaked stone artefacts. 

Flint: A variety of chert which forms in limestone, characterised by a micro-crystalline texture (no 
grains visible), dull surface lustre and translucent appearance. Highly suitable for concoidal fracturing 
and the manufacture of flaked artefacts. 

Greenstone: A rock type formed by the high grade action regional metamorphism of many different 
types of rocks, commonly mafic to intermediate volcanics and cherts. Greenstone is commonly used 
for ground edge axes. 
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Hornfels: A rock formed from the contact metamorphism of fine grained sediments, which are usually 
rich in silica. In appearance this rock type is dark grey to black, and can resemble basalt. Used for 
flaked stone artefacts. 

Quartz: A mineral composed of silica with an irregular fracture pattern. Quartz used in artefact 
manufacture is generally semi-translucent, although it varies from milky white to glassy. Glassy quartz 
can be used for concoidal flaking, but poorer quality material is more commonly used for block 
fracturing techniques. Quartz can be derived from waterworn pebble, crystalline or vein (terrestrial) 
sources. 

Quartzite: A very hard, sometimes almost glassy metamorphic rock formed from compression of 
sands or sandstones which consist entirely of quartz sand grains. It has a similar appearance to 
sandstone but can be distinguished by its crystalline structure as opposed to the granular structure of 
sandstone. It is generally coarse grained in texture. Used for flaked stone artefacts. 

Silcrete: Soil, clay or sand sediments that have silicified under basalt through groundwater 
percolation. It ranges in texture from very fine grained to coarse grained (Sullivan and Simmons 1979, 
56). At one extreme it is cryptocrystalline with very few clasts. It generally has characteristic yellow 
streaks of titanium oxide that occur within a grey and less commonly reddish background. Used for 
flaked stone artefacts. 

Glossary bibliography 
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Sullivan, M. and S. Simmons. 1979. ‘Silcrete: a Classification for Flaked Stone Assemblages’, 
TheArtefact 4: 51-60. 
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APPENDIX 9: PLACE IDENTIFICATION 

MINI-POSTERS  
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