
Rock art, ritual and relationships

Chapter 4

Recording and Analytical Methods

4.1 Introduction

In this chapter, I describe the methods and rationale used in the selection of material

for the database, the recording techniques utilised in the field during data collection,

the form and function of the database and the comparative and statistical methods

adopted for analysis. The limitations of the data and the ways in which these are

addressed within the analysis are also outlined and discussed.

As I have adopted a contextual approach in this thesis (Chapter 3), I need to

investigate both the geographic and social context in which rock art was produced and

viewed. Therefore, I have included a broad range of biogeographic, locational and

art related variables in the database.

In many rock art studies, the assumptions that lie behind the inclusion of categories

and classes recorded in the database remain implicit and the ways in which particular

categories inform us about past human behaviour are not made clear. In the following

chapter, I have defined the parameters of each category and stated explicitly how each

category selected can potentially be the carrier of cultural information that can be

linked to past human behaviour (Francis 2001:236). However, we can never be

entirely sure in a prehistoric study of rock art about what aspects of the assemblage

were important to the producers and interpreters of the art.

4.2 Rock art complexes and rock art sites

A site complex as defined here includes all individual rock art sites and associated

archaeological material clustered around a water source, whether this is one major

water source or a series of ephemeral water sources (see also Gunn 1995a;

Vinnicombe 1984; Witter 1984). This definition conforms to the Arrernte concept of

site or place described as 'a place where a range of activities and associations

occurred' and includes each rockshelter or rocky outcrop containing rock art in the
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vicinity of the waterhole (Gunn 1997a:124). Gunn has argued that the concept of site

complex is a more realistic way to view, manage and interpret Aboriginal

archaeological sites in central Australia than considering art from each shelter or

rocky outcrop individually. The point that Gunn is making is central to the contextual

approach adopted in this thesis which recognises that in central Australia, within the

same area where rock art sites are located, people over the last 30,000 years undertook

a wide range of activities, and, by studying all the archaeological remains of these

activities rather than the rock art alone, we will come to a greater understanding of the

way in which art systems functioned in the past. Furthermore, the concept of a

complex of sites is a more practical and appropriate unit for park managers and

Aboriginal Custodians to use when decisions pertaining to conservation and future

management of archaeological material are made, and emphasises that rock art was

not produced in isolation but as part of the activities undertaken by a previous

Aboriginal society.

Within each complex, I defined a rock art site as any discrete topographical entity

where rock art is found (Morwood 1979:268). This includes a rockshelter or

rockshelters under a single overhang, a rocky outlier, a gorge, a cliff face or bedrock.

There are background artefact scatters at considerable distances from some rock art

sites but as they were not the primary focus of this research, an arbitrary spatial limit

was set for surveying and recording these around each rock art site depending on

topography. Features such as quarries or stone arrangements were included in the

database even when they were located at a considerable distance from the nearest art

site to ensure their inclusion on PWCNT records.

Each rock art complex entered into the database has been given a name and allocated

an identification number (e.g. Emily Gap, SCID 1, [Site Complex Identification

Number]) and each rock art site within that complex has a linked but unique

identification code (e.g. ASID 2 [Art Site Identification Number]). With the

permission of Aboriginal Custodians, I have adopted the names currently used by

PWCNT to identify site complexes rather than the less commonly known Aboriginal

names except where requested otherwise. However, the Aboriginal names have been

included in italics within the text wherever possible. Several of the names in common

use such as Ewaninga and Ooraminna are Anglicised versions of Aboriginal names.
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4.3 Sampling procedures

One of the principal aims of this research is to provide an archaeological

interpretation for rock art sites within southern PWCNT parks from which informed

management and conservation decisions can be made. In order to make this study

relevant to PWCNT, it was essential to record as many art complexes within

established parks and reserves in the region as possible, therefore the sample of art

sites recorded is targeted rather than random. However, in adopting a theoretical

framework that emphasises the relevance of the context of production of rock art, it

was necessary to ascertain if the current parks and reserves provide a representative

sample of bio-geographic regions across the southern part of the Northern Territory to

ensure that results were not biased by geographic factors. While PWCNT, as a

signatory to the National Strategy for the Conservation of Australia's Biological

Diversity, aims to establish 'a comprehensive, adequate and representative system of

protected areas (PWCNT Masterplan n.d:13)', currently there is an uneven

representation across the southern region with 9.4% of the MacDonnell Ranges

bioregion and 1.5% of the Great Sandy Desert bioregion held in reserve and the

remaining seven bioregions containing less than 1% in reserve (see Figure 4.1 and

below for total areas). As a consequence, the study area focussed on the two

bioregions with the largest areas held in reserve and two adjacent bioregions that are

known to incorporate rock art complexes within parks and reserves. This has

inevitably led to a bias weighted towards the MacDonnell Ranges bioregion.

However, the inclusion of rock art complexes within parks from the surrounding

bioregions allows for comparisons between regions with differing topography,

geology and vegetation. In addition, 12 rock art complexes from outside parks and

reserves have been included in the analysis in order to evaluate if and how the

complexes within parks are characteristic of the region. Site complexes were located

using information from Aboriginal Custodians, PWCNT rangers and archival records,

previous management and Aboriginal Areas Protection Authority reports, local

pastoralists and rock art enthusiasts. Ground and helicopter surveys were used to

locate previously unrecorded complexes.
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The bioregions included in the research are the MacDonnell Ranges (38,701 sq km),

Great Sandy Desert (100,715 sq km), Finke Plains (54,766 sq km) and Burt Plains

(74,249 sq km), which together form a congruent block of nearly 270,000 square

kilometres centred around the MacDonnell Ranges (Figure 4.1).

The PWCNT Masterplan, Appendix IV describes the bioregions as follows:

MacDonnell Ranges: high relief ranges and foothills covered with

spinifex hummock grasslands, sparse acacia scrublands and woodlands

along watercourses.

Great Sandy Desert: mainly tree steppe grading to shrub steppe in the

south; comprising open hummock grassland with scattered trees ... and

...shrubs, on Quaternary red longitudinal sand dunes fields overlaying

Jurassic and Cretaceous sandstones of the Canning and Amadeus

Basins. ... [P]alaeo-drainage systems ... traverse the desert [and]

include extensive salt lake chains with samphire low scrublands.

Monsoonal influences are apparent in the north-western sector of this

region.

Finke: arid sandplains, dissected uplands and valleys formed from Pre-

Cambrian volcanics with spinifex hummock grasslands and acacia

shrublands on red earths and shallow sands.

Burt Plain: plains and low rocky ranges of Pre-Cambrian granites with

mulga and other acacia woodlands on red earths.

All parks and reserves known to contain rock art were surveyed (see below for survey

methods) with the exception of Tnorala (Gosse Bluff), in the west MacDonnell

Ranges where the proximity of the art sites to a restricted sacred site made entry into

the area inappropriate. Four locations in Watarrka National Park and two painted

rockshelters at N'Dhala Gorge were also associated with sacred sites and were not

visited. In addition, the sensitive nature of Native Title issues relating to Finke Gorge

National Park restricted the number of sites recorded in this region although the

sample documented is large enough to allow analysis, which demonstrates the ways in
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which the rock art within the park fits into the broader overall regional pattern.

Similarly, a sample of 17 rock art sites was recorded in the Dulcie Range National

Park (see also Gunn 1989b, 1992b, 1993b, 1997b). This sample included all sites in

the northern area of the park. All rock art sites within the PWCNT Reserve at

Kuyunba were recorded. An additional seven sites to the west of the reserve, now

fenced into the restricted high security area of the US installation at Pine Gap, were

not recorded (see Gunn 1999b:24-25). The art at these sites falls within the range of

the 32 art sites recorded in the area (Gunn 1999b) so it was deemed unnecessary to

attempt the time consuming process needed to gain permission to enter this high

security guarded enclosure.

Survey of the parks was undertaken with the support of Aboriginal Custodians,

rangers and field assistants and took place over five field seasons during 1998 (two

weeks), 1999 (four months), 2000 (four months), 2001 (two months) and 2002 (two

weeks). While a number of the rock art complexes had been recorded in part by

previous researchers (Chapter 3), the differing priorities and the inconsistencies

between researchers, meant that I needed to undertake detailed documentation of each

complex myself to ensure a standardised approach and to obtain the breadth of

material necessary for this type of analysis. All data entered into the database for

analysis therefore, has been recorded specifically to address the aims of the thesis.

Eighty six rock art sites located during the survey were recorded for the first time.

4.4 Recording techniques

Spatial data. 

The location of each rock art complex was recorded using a Global Positioning

System (GPS) and then plotted onto National Topographic Map Series 1:250 000 map

sheets and detailed PWCNT Geographic Information System maps. Sketched plans

of open site complexes were produced and individual rock art panels were numbered

and located on each plan. Additional archaeological and geographic information

found during site complex surveys was also plotted onto the plans. A scaled floor

plan and cross section were produced for each rockshelter site and art and associated

archaeology located on the plans.
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For recording purposes, rock art located in rockshelters was divided into panels or

arbitrary sections, suggested by the clustering of art and the morphology of the shelter

walls (Rosenfeld & Smith, 2002). Engraved areas were recorded as discrete faces

according to their orientation so that a single square boulder could have up to five

engraved faces (Tacon 1992). The location of individual motifs was plotted onto site

complex maps divided into spatial units based on topographic features (see below).

Rock art

Each rock art face or panel was drawn onto graph paper with individual motifs

measured and annotated with details required for the database (see below). The

exception to this was rockshelter sites with multiple handstencils, the details of which

were recorded directly onto specially designed pro forma sheets to speed up recording

(Appendix 1). Selected motifs were drawn to scale for later reproduction and visual

comparison. Complex engraved rock faces that sometimes exceeded 30 square metres

in area, were divided into metre square quadrats using white cotton tape (Rosenfeld

1993), and drawings of the motifs within each square were produced. Portable

wooden grids like those used by earlier researchers such as McCarthy (1957:158) and

Trezise (cited in Cole 1998:87), are often difficult to position on uneven surfaces and

recording methods which excluded contact with the art surface were considered

preferable. Consequently, the use of plastic sheeting for tracing the rock art was also

ruled out. In several cases, the orientation of large faces distorted photographic

records so that scale drawing was the only way that accurate recording could be

achieved. In addition, Rosenfeld has pointed out the advantages of re-drawing rock

art:

The practice could be considered important not merely as a
function of basic recording, but as an analytical tool for
considering the manner in which the motif was constructed, the
order in which each stroke was applied. It also provided some
connection with the 'artists' themselves and the actions they took
in the practice of making a mark.

(cited in Frederick 1999:136)

A comprehensive photographic record of the rock art and site complexes was

compiled using a Pentax K1000 SLR camera and 400 ASA Kodak film. IFRAO 10

cm. colour scales were used. Drawings were checked against the photographic

record.
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4.5 Ethnographic

Although the focus of this thesis is archaeological and not ethnographic, Aboriginal

Custodians frequently took me to rock art complexes and shared their knowledge and

insights. The chance to visit remote rock art sites by helicopter, high on the plateau in

the Watarrka National Park and others in the Western Desert to the north of the

extensive but mostly dry Lake Amadeus, with a senior Traditional Owner provided a

rare opportunity to record specific information about those areas. The late Inkata,

Peter Bullah, a Yungjantatjarra/Luritja man (Plate 4.1), took me to three rock art

locations (Watarrka NE Plateau, Watarrka NE Ridge and Glen Thirsty) where, over a

number of days, he recorded the songs and stories associated with each site on tape.

Peter Bullah, then in his late eighties, remembered visiting these sites with his family

as a small boy and living a traditional hunting and gathering lifestyle. The unedited

recordings taped on these visits were burnt onto CD and with Peter Bullah's

permission, copies have been lodged in the Australian Institute of Aboriginal and

Torres Strait Islander Studies and PWCNT libraries but with restricted access.

Although some details from the recorded material have been used in this thesis, the

majority will be the subject of a future publication.

4.6 Biogeographic categories

Biogeographic classes were recorded for each site complex. Although central

Australia is an arid region governed by a similar climate, there is a wide variation in

the geology, topography, vegetation and types of water sources between rock art

complexes. Environmental factors would have played a significant role in the

movements and decisions made by past human populations.

Table 4.1 Geographic categories and classes recorded

Categories Classes
Biogeographic regions MacDonnell Ranges

Finke
Great Sandy Desert
Burt Plain

Geology Heavitree quartzite
Mereenie sandstone
Hermannsberg sandstone
Other sandstone
Conglomerate
Gorge/gully/gapTopography of complex
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Rockshelter/s escarpment
Ridge terrace
Rocky outlier
Rockhole/creekbed

Vegetation Acacia woodland/scrublands
Hummock grasslands
Chenopod shrublands

Water source Rockhole/waterhole
Claypan
Spring
Well

Water reliability Reliable
Ephemeral

Biogeographic Region: These have been outlined in section 4.3.

Geology: The lithic substrate at each art site was recorded in one of five classes. The

formation of particular site types is governed by the geology and some researchers

(e.g. Gunn 2000b, 2002; Walsh 1983) have suggested that the distribution of rock art

techniques may be related to the density of rock matrices. In addition, without due

attention to the weathering processes of different geological substrates, some attempts

to define relative rock art chronologies can fall into serious error because of failures to

understand erosional processes.

Heavitree Quartzite is a very hard rock that forms well-defined upstanding

ridges, which resist erosion and weathering better than surrounding beds. The

hardness of quartzite results from the compression of quartz sandstone where

the quartz grains in the rock have been slightly recrystallised and interlocked.

The walls of many of the gaps and gorges in the MacDonnell Ranges are

formed from Heavitree Quartzite (Thompson 1995:68).

Mereenie Sandstone is a relatively soft porous sandstone of uniformly sized

grains which consists of clean marine, dune and fluvial sands which are white

and iron free in the interior. `Mereenie Sandstone is characteristically

reddened on the surface by iron-rich dust blown onto the surface and then

chemically fixed to the sandgrains on the surface zone by a form of fungi

which thrive on iron silica and ephemeral rainwater (Stanley et al. 1983, cited

in Thompson 1995:106)'. The George Gill Range is formed from Mereenie

Sandstone (Thompson 1995: 77).

Hermannsburg Sandstone is a leached and bleached sandstone out of which

evaporating ground water has dissolved some of the iron and silica salts. It has
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some porosity and behaves as a natural reservoir for water, is relatively soft

and subject to erosion. Hermannsburg Sandstone is found at Palm Valley,

Finke Gorge and Rainbow Valley (Thompson 1995:109).

Other Sandstone Carmichael Sandstone, Stairway Sandstone, Pacoota

Sandstone and Arumbera Sandstone occur in parts of central Australia

(Thompson 1995). The variations in the structure of each of these sandstones

is not significant enough to affect the type of geological formations, erosion or

rock art that could have been produced, so all were recorded in this general

category.

Conglomerate A direct sedimentary product of eroding sandstone hills, which

contains coarse detritus including rounded cobbles of granite, gneiss and

basalt (Thompson 1995:96,104).

Topography: The following classes were selected to characterise each

topographic unit in which rock art is found. The classes are gorge/gully/gap,

rockshelter/s/escarpment, rocky outlier, ridge terrace, rockhole/creekbed.

Vegetation: This category describes the vegetation in units utilised by PWCNT (Map

6.11 Northern Territory Masterplan n.d.). Classes are:

Acacia woodland/shrublands which are found throughout the central

Ranges and are dominated by mulga (Acacia aneura) with scrubs such

as witchetty bush (Acacia kempeana) and Eremophila species and

grasses including woolybutt (Eragrostis eriopoda) and other perennial

grasses (Latz 1995:13).

Hummock grasslands which are found throughout the sandplains and

sandridge areas and cover about two thirds of Central Australia (Latz

1995:9). The dominant plant species are the spinifex (Triodia) species.

Chenopod Shrublands which are found on areas with saline soils

where the primary plant species are saltbush, bluebush and samphires.

Each of the vegetation units provided a range of food and economic resources (see

Latz 1995). Latz (1995:8-9) warns of the difficulties in defining central Australian

vegetation units in more detailed terms as plant communities can be extremely

variable in desert regions where species occur in a 'range of different habitats

harbouring considerably different major and minor species'. The classes used here

are therefore very generalised. In addition, as Latz (1995:5-7; see also
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Thorley1998a:55) has pointed out, vegetation patterns fluctuate dramatically with

long and short term variations in climate although most species are well adapted to

drought and fire. The introduction of grazing about 130 years ago has also impacted

on present day patterns of vegetation (Griffin & Friedel 1996) and is particularly

evident around waterholes where cattle congregate in dry times (e.g. Mulvaney et al.

2000:90). Feral animals, especially rabbits, have also impacted on the composition of

plant communities (Griffin & Friedel 1996:274). With these factors in mind, it is

difficult to establish the likely distribution of vegetation in the past, particularly

around waterholes where art sites are commonly found.

Water source: Classes in this category are rockhole/waterhole, claypan, spring, and

well/subsurface.

Water reliability: In central Australia, water availability and climate predictability

would have been critical limiting factors for human settlement. A detailed knowledge

of all types of water sources would have been required in order to survive in this

region where rainfall is low and unpredictable (Chapter 2). Availability of water in

arid regions influenced the size of foraging groups and the times that large gatherings

could come together for ceremonies (e.g. Layton 1989; Long 1971; Peterson 2000;

Thorley 1998a, 2001; Veth 1993). Attributing values to water sources visited over

two or three field seasons is problematic as the full range of climatic variation is not

evident in such a short time, therefore I have limited classes to reliable and ephemeral.

I have avoided the use of the term permanent, as some major water sources have been

known to dry up in extreme drought conditions (Bill Prior personal communication).

The largest spring fed waterholes and subsurface water were classified as reliable (see

also Thorley 1998a, 2001). Waterholes that filled, even after a meagre amount of rain

and retained water for some months, were grouped with claypans and small

waterholes that filled after rain but dried up quickly and all were classed as

ephemeral.

4.7 Rock art categories and classes recorded

Classification 

The implications and relative merits of various methods of grouping or classifying

rock art have been much debated in Australian rock art literature (e.g. Clegg 1977;
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Layton 1992; Maynard; 1977; McCarthy 1988; Officer 1991,1993). There is general

agreement that researchers today cannot be sure that the classifications or typologies

they select would have been meaningful to the people who produced the rock art. It is

also evident that while all classification systems aim to be objective and to group like

with like to facilitate the organisation and examination of the rock art as data,

agreement over which system is most likely to achieve these aims is not universal. In

large part, this can be attributed to the differing focus of research programmes,

variation in the rock art assemblages under study and the need to design classification

systems that provide the best means of answering the many different questions

addressed in rock art studies. 'Classification systems should not only bring order to a

data set, they must also seek to maximise variation between groupings in order to

examine and explain variability and change between those groupings' (Francis

2001:235; see also Plog 1974).

The classification of motif types is at the centre of most debate (Forbes 1982:8). A

motif is defined here as a humanly produced form that can be identified as a single or

cohesive figure. This definition of motif is broad enough to incorporate compound

motifs such as pairs of tracks, concentric circles and series of parallel lines and so on

(Layton 1992:144-145).

Layton (1992) identified two differing approaches to classification, the formal and the

semantic. Formal analysis does not impute any meaning to motifs and classifies

them simply according to their shape while semantic analysis classifies motifs

according to their perceived meaning (Layton 1992:141). Clegg (1977), however,

demonstrated that the dichotomy between formal and semantic systems is not always

clearly stated by researchers especially when 'figurative' motifs are classified and

suggests that signifying prefixes should be adopted and added to the motif name to

clarify the researchers' intentions. I have argued in the previous chapters (Chapters

1&3) that establishing the meaning of rock art motifs in central Australia is

problematic, and have indicated that the theoretical framework of this thesis is

archaeological, therefore I am adopting a formal approach to motif analysis. The

motif prefixes advocated by Clegg will not be used to denote that meaning is not

intended but rather, if meaning is inferred for a particular motif it will be explicitly

stated.
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The use of terms such as figurative, representational and the converse terms, non-

figurative and non-representational, are problematic when used in relation to any rock

art assemblage where the meaning of a motif is unknown (Clegg 1978; Officer

1993:45). Using opposing terms such as figurative and non-figurative to classify

motifs may suggest to the reader that the groups are qualitatively different, when as

David and Chant (1995:441) point out, the two groups of motifs result from the same

human behaviour and function in the same way, so are not inherently different.

Morphy (1980:30) argued that Munn's (1973) research amongst the Walpiri has

demonstrated that the formal resemblances between motifs and the objects they

represent, while present, are at such a general level that their specific interpretation

requires additional information (see also 'Fawn 1988). Layton (1992) offered a

solution by proposing a purely formal classification system using geometric

categories that does not recognise the possible iconicity of motifs. Such a system,

while producing an objective classification system, fails to provide categories for

some aspects of the central Australian rock art assemblage such as the human or

animal-like motifs. The solution offered here is that I will adopt the same approach to

the use of the term, figurative, as I have done with the use of motif classes such as

`macropod'. That is, unless otherwise stated, the term figurative when applied to a

motif will mean that the motif has a shape that looks like a human or animal but no

semantic evaluation will be intended.

Officer (1991, 1993) has outlined an additional problem with the classification of

figurative motifs by demonstrating that, in the Sydney Basin, the use of classes such

as `anthropomorph' based on the ability of the researcher to identify human-like

characteristics would result in the subjective grouping of stylistically different motifs

into a single motif class. This problem was particularly evident in his study of rock

art in the Sydney Basin where `anthropomorphs' made up a large proportion (26%) of

the total art assemblage, but were represented in a diverse range of graphic forms. As

an alternative to figurative classifications, Officer (1991:116) suggested that a more

objective approach would be to order motifs into classes based on similar graphic

forms alone which, in his illustrated example, led to rounded human forms being

grouped with rounded frog-like forms and elongated stick figures with elongated

lizard-like motifs. Officer ordered motifs according to a graduated continuum of
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graphic variation rather than by intuitive selection into figurative classes. In ordering

his data in this way, Officer has addressed the dual problems of subjective

classification and scale. The absence of clearly defined motif classes in this

classification scheme makes it less amenable to statistical analysis but it provides an

ideal means 'to address problems of style evolution and functional dynamics with

cross regional perspectives' (Officer 1991:116) that quantitative analyses based on

broad motif classes do not permit.

The problem of the selection of an appropriate scale in motif classification systems

also largely depends on the types of questions being addressed by the researcher and

the analytical methods adopted. Researchers in the past undertaking pan-Australian

analyses or inter-regional studies have relied on a small number of broad inclusive

motif classes (e.g. David & Cole 1990; Edwards 1966; Franklin 1992; Layton 1992;

Maynard 1979) while researchers undertaking regional studies (Cole 1998; Galt-

Smith 1997; Gunn 1995a, 2000a; McDonald 1994; Morwood 1979) have divided

regional rock art assemblages into a greater number of discrete motif classes at the

time of recording but combined classes during analysis to facilitate the use of either

multivariate analyses, or comparisons using relative percentages of motif frequencies.

While the use of a small number of inclusive motif classes may mask archaeologically

meaningful similarities and differences, they nevertheless, enable researchers to

address broad scale questions concerning changes in assemblage composition across

space. What they don't provide is a means to assess variations in the structure of the

art assemblage through time. Additionally, as Rosenfeld (1997:297) has argued, such

normative descriptions fail to utilise the analytical potential of 'rare or highly

localised' traits or 'explain internal diversity' and 'organisational principles'. It is

evident that the scale of classification needed for this thesis which specifically aims to

identify these types of structures, needs to be fine-grained enough to isolate these

traits.

The figurative component of the rock art assemblage in central Australia is small and

motifs classified under a class such as `anthropomorph' are similar in form.

Therefore the problem of subjective classification outlined by Officer (1991) does not

arise. Officer's observations, however, are pertinent to the classification of rock art in

the region. Just as a large percentage of the Sydney Basin assemblage could have
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been grouped into a single motif class, common practice in central Australian rock art

classification schemes has been to group motifs into broad inclusive classes (e.g.

Edwards 1966, 1971; Gunn 1995a, 2000a, 2002a; Layton 1992). For example,

Edwards (1966, 1971:362) classified engraved assemblages from two site complexes

and compared them with sites in South Australia using just three motif classes,

`tracks', 'circles' and 'other designs'. He found that each class contained roughly

similar percentages of motifs at each site complex leading him to suggest that a

homogeneous art style existed across a vast area of Australia. It could well be that the

26% of motifs (the average) Edwards (1971:362) classified as circles (a graphic class

rather than a figurative one) might also contain motifs that, while all are identifiable

as circles, may be stylistically varied in much the same way as the `anthropomorph'

motifs in the Sydney Basin were found to be (Figure 4.2). An analysis of stylistically

different circle or track motifs is likely to hold similar potential to explain the internal

structure and the functional dynamics of the assemblage as the graphical ordering of

Officer's anthropomorph motifs demonstrated.

In order to undertake this analysis, I have adopted an approach that differs from that

employed by Officer. Rather than classifying motifs by placing them on a continuum

of stylistic diversity, I have introduced a range of discrete motif classes, so that

variation in structure and composition can be identified. For example, all circle forms

are differentiated from oval forms, circles and ovals with non-symmetrical

circumferences are differentiated, circles produced with a thick outline are

differentiated, concentric circles and ovals are differentiated, circles and ovals with

various types of infill are differentiated, circles joined or linked in a variety of ways

are differentiated as are spirals (see Appendix 2). This provides a practical means to

identify variations in motif use that can be plotted temporally and spatially. Such

fine-grain classifications, analysed in conjunction with a comparison of the

structuring principles, allows for analysis at a level appropriate for regional scale

research and the longer time period it represents in central Australia.

Another fine-grain formal approach to classification, aimed at identifying the

structural dynamics of the rock art assemblage at Watarrka National Park in central

Australia, was developed by Frederick (1997). Frederick, following Munn (1973),

identified what she labelled 'graphic elements' which she defined as the 'minimal
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units of the assemblage that can be meaningful since they occur singly' (Frederick

1997:128). These elements also occur in combination with other elements to act

collectively as components of more structured motifs. A numerical 'index was

devised to assess whether the structuring of graphic form remained constant over

time, space, technique and medium, or whether in fact, the graphic system expanded,

diminished or in some way altered' (Frederick 1997:129). This approach to

classification and analysis proved sensitive enough to isolate aspects of the dynamics

of the graphic system in the George Gill Range during the short period of cross-

cultural exchange (Chapter 3). In studying rock art produced over a longer period of

time across a much larger area, an analysis of this type does not provide additional

information that can be interpreted in any meaningful way so that motif will remain

the minimal unit analysed in this research.

Composition or Structural Principles 

One of the central aims of the analysis is to investigate if the structure universally

identified in ritual by Rappaport (1999) is also evident in the central Australian rock

art assemblage. Several of the examples above (e.g. Frederick 1997, 1999; Officer

1993; Rosenfeld & Smith 2002) demonstrate that there are a range of data that can be

collected and analysed which, while frequently ignored by rock art researchers, can be

meaningful. The structural principles or the internal organisation of rock art panels,

the recipe if you like, that the artists use to place or combine various parts of the art

assemblage, indicate the choices made by artists in the same way that the selection of

motifs, technique and colour (the ingredients) do.

Anthropological studies of Aboriginal graphic systems amongst the Warlpiri

(Walbiri) by Munn (1973) and the Yolgnu in Arnhem Land by Morphy (1991) outline

the pivotal role that structural principles play in these systems. As Dickins (1996:27)

summarises, 'meanings are encoded within the internal organisation of designs in a

structural and systematic way' in these graphic systems, and it is these principles that

interpreters within the group use to recognise 'the cultural and symbolic identity of a

group'. Dickins' (1996) formal study of central Australian Aboriginal shields focused

on identifying the internal organisation of designs (the structure) to explore the ways

in which the Aborigines of this region used visual symbolism as a means to mediate

radical socio-economic change over the past century. She found that:
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[R]egional differences are reflected in the structure of the
designs rather than in the individual design units. In other
words, that the internal organisation of designs is a more
important marker of social identity than the design elements
themselves.

Dickens 1996:38 (emphasis in the original).

Her study of the organising structure of the designs demonstrates the relevance

of looking at all the relationships within the artistic system rather than

restricting the analysis to the motif range alone as the structure may be the

very part of the system that has the potential to inform.

There are two major difficulties that arise with analysis of the structure or principles

of composition in rock art assemblages. First, designs on shields, (Dickins 1996) bark

(Morphy 1991), the ground (Munn 1973) or churinga (Taylor 1979) are all bounded

physical entities so that the spatial association and organising principles among

elements of the design is clearly fixed. In contrast, rock art is commonly found on

lithic substrates where the physical limits or boundaries of the painted panel or

engraved rock surface cannot be so readily defined by us (Rosenfeld 1992).

Instances where rock art motifs are framed within a pecked or pigment boundary are

rare, therefore it is difficult for the researcher to establish any intended relationship

between particular groups of motifs. The second difficulty concerns temporal

differences. While is it likely that all the motifs on a shield, bark painting, ground

painting or churinga were produced at the same time with due regard for the

composition of the various design elements, evidence of multiple painting or

engraving episodes on many rock panels, warns that rock art even within the same

panel may not have been produced at the same time.

Despite these difficulties, there are a number of structural principles that can be

meaningfully recorded within the central Australian rock art assemblages. These are

visual dominance (a subjective judgement must be made), repetition and direction.

These categories were recorded and results assessed alongside categories that describe

not only the form of the motif but the way in which the motifs were produced. The

preferred locations for the production of rock art within a panel, site and complex will

provide additional information on the structuring principles. The range of data

recorded on the database is broad and inclusive.
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Rock art classificatory categories and classes. 

Motifs: A fully illustrated list of 110 motif classes is included in Appendix 2 and

will not therefore be discussed in the text. One group of motifs included in the

analysis has been the subject of debate amongst rock art researchers and is discussed

below.

I contend that handstencils, footstencils, stencilled objects and handprints are an

integral part of the rock art assemblage in central Australia so have included them in

the classification of rock art motifs in this thesis. Forge (1991; see also Rosenfeld

1999) argued that motifs such as stencils and prints should not be perceived of as rock

art at all because the motifs resulting from these modes of production are

mechanically derived rather than culturally mediated. I have argued the counter

position (Ross 1997:113-115) that motifs such as handstencils are style-bearing with

the producer having to decide on where to place the motif, how much of the wrist and

arm to produce, on what angle to place the hand, which fingers to splay or turn under

and which colour to use. These are decisions that are likely to be culturally derived.

An example from contemporary art may illustrate the ways in which culturally

mediated images can be created by mechanically derived means. Photography, a

medium once excluded from art museums and galleries for much the same reasons

that Forge (1991) outlined in his paper on handstencils, is now incorporated into art

works and exhibitions as gallery curators and directors now accept that the selection

of subject matter and composition is a creative process undertaken by the

photographer. A review of photographic displays over the last century would clearly

demonstrate that there have been vast changes in stylistic approaches, even though the

photographic process is mechanically derived and I argue that these stylistic changes

in photography, barring some technical advancements, are culturally mediated.

Stencilled or printed objects do hold the potential to provide the rock art researcher

with unique information in that the shape produced on the rock surface is an exact

replica of the object (as exact as the technique allows). Handstencils and handprints

provide an insight into the physical form of the individual and other stencilled motifs

provide a reliable record of the shape of the object not available in other parts of the

rock art assemblage. To continue the photographic analogy, the stencil could be
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likened to the photographic portrait of a particular person, while the painted motif

could be likened to the painted portrait of the person – neither are the person, but both

are culturally mediated images of the person and the fact that one is mechanically

derived is irrelevant.

Not all rock art motifs could be included in the database. Some art sites include

motifs that are either indistinct or partially obliterated due to exfoliation, weathering

or superimposition. These motifs were recorded as indeterminate in the database but

excluded from further analysis. Other panels or faces retained traces of pecking or

pigment where the original motif forms were indiscernible. These areas were

documented in the field recordings but were omitted from the database and are not

analysed in this thesis.

Technique: This category describes the technical means by which the rock art was

produced. Although I attempted to identify tools used in the production of rock art

(see Bednarik:1998; Vinnicombe 1980; Whitley et al. 1999) no such tool was

identified. Subtractive or engraved techniques are:

Abraded: where the rock surface is eroded away by repeated rubbing with a

stone or other implement.

Pecked: where the rock surface is marked by a series of linked pits produced

with a sharp implement by punching or by percussion.

Pebraded: where the rock surface is both pecked and abraded. Motifs can be

deep or shallow.

Pounded: where the engraving is produced by hitting the rock surface with a

hand held stone to create a shallow mark with diffuse edges.

Bruised: Motifs appear to have been made with a rubbing action resulting in a

motif with smooth surface and a colour that differs from the base rock

although the motif has no perceptible depth (Vinnicombe 2002:15).

Intaglio: is used in this thesis to describe motifs that are infilled with

numerous individual peck marks not as it is sometimes used to describe motifs

that have the entire internal body of the motif pecked out.

Scratched: Produced by light linear marking of the rock surface with a sharp

implement.

Incised: Produced with a sharp object making a mark with well-defined edges.
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Additive or pigment techniques are:

Painted: where pigments are mixed with a solution/substance to form a paint

and applied wet to the rock surface.

Drawn: where dry pigment or charcoal is applied to the rock surface.

Stencilled: where paint is sprayed over an object held against the rock surface

to produce a negative impression (Cole 1998:94).

Printed: where a hand or an object is coated with paint and applied directly to

the rock surface creating a positive impression.

Application method: Within techniques there are a variety of different methods that

can be used to produce motifs. For example, the Bradshaw figures in the Kimberley

were produced using very fine brush strokes (Walsh 1994:29-30) while the most

recent paintings in the Laura region were produced using the bold application of

slurry which Trezise (1971) called the `mudman' style. The consistent use of

different methods of application provides an additional means to identify temporal or

spatial stylistic divergence. Classes identified during recording were:

deep even: describes regular deep peck marks producing an engraved motif

with a smooth edge.

deep irregular: describes deep peck marks placed in an irregular manner

producing a motif with an irregular edge.

shallow: the engraving methods used remove only surface layers of rock.

shallow/solid/infill: the engraving methods remove a shallow layer from the

entire surface of the motif.

sparse: the peck marks rarely overlap producing a spot-like effect.

irregular shallow: peck marks are shallow and were placed irregularly on the

rock surface producing a motif with an uneven edge.

regular: describes an engraved motif that has even edges and is moderately

deep and thick.

rough: describes a painted, printed, stencilled or drawn motif produced using

irregular lines or strokes.

thick: describes a engraved motif produced using overlapping rows of peck

marks or a painted motif using a thick brush.
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fine: describes a motif produced using a regular series of small peck marks

creating a thin engraved line or a pigment motif created with a fine brush or

line.

even: describes a pigment motif that has even edges.

Colour: Thirteen colour classes were used for recording pigments (Table 4.2).

Table 4.2 Classes recorded in the colour category

Category/Colour Class
red
dark red
light red
red orange
orange
brown
metallic purple
grey
black
white
cream
yellow
pink

Neither Munsell nor Pantone colour charts were used to define the pigment colours in

the field as the colour variation within some motifs was quite marked because of the

uneven consistency of much of the paint, making the allocation of a single numerical

classification problematic. The identification of 13 colour classes is comprehensive

enough to enable me to differentiate between sites where all motifs have been

produced with the same ochre and sites where a variety of ochres have been used. In

the former case it may be possible to suggest that all motifs were produced during a

single painting episode whilst the latter may represent multiple episodes of artistic

activity. A comprehensive range of colour classes also provides a means to identify

the use of distinctive colours across the study area and formulate hypotheses about the

interaction between people utilising the same ochre source. Additionally, the repeated

use of a particular ochre may have implications for the importance of ochre from

targeted quarry sources (e.g. Ridges 1995; Smith et al. 1998).

Bichrome: Classes describing thirteen colour combinations were included in this

category (Table 4.3). Gunn (2000a:121, in prep) states that a number of the motifs
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identified as churinga ilkinia by Traditional Custodians are bichrome or polychrome.

Whilst not definitive, Gunn's evidence suggests that an emphasis on colour may have

been one means used to accentuate the importance of particular motifs in recent

central Australian rock art.

Table 4.3 Classes recorded in the bichrome category

Category/Bichrome Class
red & white
red & black
red & yellow
red & grey
red & dark red
yellow & purple
yellow & grey
yellow & white
yellow & black
black & white
black & orange
black & grey
orange & white

Polychrome: Eight classes of colour combinations were included in this category

(Table 4.4).

Table 4.4 Classes recorded in the polychrome category

Category/ Polychrome Class
red, white & black
red, white & yellow
red, yellow & grey
red, white & grey
red, dark red & grey
yellow, black & white
yellow, black & grey
yellow, white and grey

Outline: Motif outline was recorded as present or absent. Outlining in a different

colour or medium suggests an emphasis on the motif or incorporation of outlined

motifs into a later art system. This category includes motifs produced using two

techniques as well as bichrome or polychrome painted motifs.

Size: Clegg (1981:326-329) tested the hypothesis that the important figures in rock

art panels are large, ornate and centrally positioned, by comparing the composition of

art panels at two sites at Bare Hill in Queensland with ethnographically recorded
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stories. He found that in one site important characters in the recorded story were

larger, more ornate and centrally placed than lesser characters, but motifs at the

second site conformed less closely to the predicted model. Although Clegg's results

were equivocal, the link between size, position and relative importance (Wobst 1977)

is evident in other Australian rock art and might well be profitably investigated (e.g.

Ross 1997). For example, in the Kimberley region the most significant Wandjina at

each site is usually depicted in a larger form than the other Wandjinas and is

frequently placed horizontally in contrast to the lesser figures (Crawford 1968).

The use of size to denote importance is by no means universal in rock art and while it

has been hypothesised that some central Australian rock art assemblages display

relative importance in this way (Gunn 1991b:29, 2000a:118), the use of direct

ethnological analogy as an explanation is problematic (see Davidson 1995; Wylie

1985; cf. Lewis-Williams 2001). Further, if hypotheses about size and position are to

be made, it must be assumed that either the art resulted from a single painting episode

and therefore the artist had the whole rock surface to choose from, or if the art

assemblage represents more than one painting episode each subsequent artist

understood and respected the scale of representation of the previous artists.

The size of a number of common motifs was recorded on the database to assess

whether change in the size of motifs produced has been integral to stylistic variation

in the central Australian rock art assemblage. Gunn (1989b) suggests that there has

been a change in the size of circles from large to small through time. The diameter of

all circle classes were measured, the longest diameter of all oval classes and the

distance between the proximal points of all anthropomorph, macropod, bird, complex

pole and fern motifs. All measured motifs were divided into arbitrary classes (Table

4.5).

Table 4.5 Classes recorded in the size category

Category/Size
	

Class
small (<150mm)
medium (150<500mm)
large (500 + mm)

There is always the risk that the size of any motif may have been constrained by the

morphology of the surface on which the artist chose to produce the motif. This
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would result in a bias where larger motifs were more common on open rock faces

than in the confines of rockshelters. Any such a trend has been identified during

analysis.

Handstencils, footstencils and handprints were measured at a number of sample sites

in an attempt to identify the sex and age of those who produced them. McDonald

(1995:95) argued convincingly that size of handstencils alone will not generally

provide information on gender or age because the mean hand size of men and women

in traditional Aboriginal society varies by only one centimetre (Abbie 1975, cited in

McDonald 1995). The exceptions however, are that very large hands (>90mm across

the palm knuckles) can be confidently assumed to be adult males while the very small

hands (< 50mm) can be attributed to children. McDonald contended that the presence

of small hands indicates that family groups, including women, were likely to be

present at the site. It also follows that large footstencils indicate the presence of men

and small footprints indicate the presence of small children, probably in the company

of their mothers. Handstencils and prints were measured across the knuckles at the top

of the palm and entered into three arbitrary classes (Table 4.6).

Table 4.6 Size classes recorded for handstencils and handprints

Category/Size hands
	

Class
small (< 50mm)
medium (50mm < 90mm)
large (90mm +)

Visual dominance: Particular motifs may appear more visually striking than other

motifs in the rock art assemblage at a particular site. The degree to which one motif

dominates holds the potential to inform on stylistic behaviour (Wobst 1992:237).

Visual dominance can be achieved by producing a large motif, by placing the motif in

a prominent position (e.g. Loubser 2001:97), by the use of an unusual form, by

selection of a dark rock substrate where an engraved motif will contrast markedly

from the background, or by the use of colour so that one or more motifs stand out

from the rest of the assemblage (Bradley 2000:66). Although the attribution of visual

dominance is subjective, the same criteria were used across the assemblage and

recorded in a present/absent class.
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Repetition

Repetition is also a means of producing visual dominance. As repetition was a

particular significant principle in the structure identified in ritual behaviour, a separate

table was produced showing repetition within a single face or panel, repetition in a

site and repetition within a complex. Two measures of repetition are included in the

thesis. The first is an analysis of the most commonly occurring motif at each complex

and the second is a measure of repetition within individual rock art panels and faces.

Repainted or re-marked: Re-marking refers to the re-doing of a single painted or

engraved motif or part of a motif (Sale 1993:150). Sale synthesised the evidence for

the re-marking of rock art throughout Australia (Sale 1995) and found the practice to

be widespread (see also Elkin 1930:257-279; Ross 1997:88). Sale argued, on the

basis of ethnographic evidence, that re-marking was used as an expression of

relationships between Aboriginal people, the landscape and the Dreaming. More

specifically, re-marking can be a means of tapping into the powers of the Ancestral

Beings (e.g. Crawford 1978), sorcery magic, increase or as a means to reinforce

cultural group identity before hunting (Sale 1993:150). There is some ethnographic

evidence for this practice in central Australia where repainting was undertaken as part

of maintenance or increase rituals where the spiritual power of the Dreaming

Ancestors was released or activated by the act of repainting (Meggitt 1962; Spencer

& Gillen 1899; Chapter 3). Re-marking is an attribute likely to be present in the rock

art assemblage if aspects of the assemblage played a role in ritual activity. Re-

marking was recorded in a present/absent class.

The structure of tracks and trails 

Edwards (1971:362) records that tracks made up at least 50 % of the engraved

assemblage at two sites in central Australia. It is evident however, that tracks in the

rock art assemblage are produced in a wide variety of forms and are structured in

different ways. In order to classify this variation adequately, tracks have been divided

into 33 motif classes that not only identify their form, but the way the tracks are

structured, so single tracks are differentiated from paired tracks, trails formed by a

linear sequence of tracks are differentiated and trails with tails or paws are assigned to

individual classes (see Appendix 2). In order to identify further structural principles
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within the track assemblage, two additional categories were added for trails: direction

(Table 4.7) and length (Table 4.8) (see also Rosenfeld & Smith 2002).

Trail Direction: Trail direction was recorded on vertical or sloping faces only.

Table 4.7 Classes recorded in trail direction category

Category/Trail Direction 	 Class
diagonal
horizontal
vertical
meandering

Trail Length: The length of a trail was measured between the tracks at either

extremity of the trail. No account was taken of the curves in meandering trails but

when trails crossed a number of rock surfaces orientated at different angles each

section was measured and added to produce the length. Classes are in arbitrarily

derived ranges (Table 4.8).

Table 4.8 Classes recorded in trail length category

Further structure is evident amongst the bird track motifs, which appear to have been

composed into clusters as well as linear trails. Bird tracks aligned in this way were

entered into the database as individual motifs as the relationship between the motifs in

each group is difficult to establish with any certainty, but when motifs of the same

size, colour and technique are repeatedly produced in groups, which appear to have

been produced contemporaneously, it is likely that they were intentionally structured

in a clustered form.

Chronology 

The following categories have been recorded to assist in establishing temporal

variation (Table 4.9).

Table 4.9 Classes recorded in chronological categories

83



Rock art, ritual and relationships

Category Class
Patination present

absent
Superimposition over

under
overlapping

Patination: Patination is a generic term used to describe both the skin or rock varnish

that develops over engraved motifs as well as the gradual discolouration of freshly

exposed rock surfaces, with researchers rarely defining the exact nature of the

patination recorded. Rock varnish consists essentially of iron and manganese oxides

(Watchman 1997:28) and forms a thin, dark brown to black, often shiny layer over

rock surfaces. Bednarik (2000:152) uses the term, 'patina' to describe rock varnish,

which he defines as a 'visually obvious skin on rock surfaces, which differs in colour

or chemical composition from the unaltered rock and whose development is a

function of time.' The degrees of contrast between the colour of pecked motifs and

the surrounding unaltered rock surface have been used as a means to estimate relative

antiquity (e.g. Bradley 1998; Edwards 1966; Morwood 1985; Schaafsma 1980) with

the most recently produced motifs creating the greatest contrast and the oldest

appearing the same colour as the outer surface of the base rock. But as Dorn

(2001:175) has stressed, assigning relative dates based on patination is hazardous as:

Too many factors (other than time) influence its appearance including
the growth of different types of rock coatings that develop at different
rates; varying chemistry of the same type of rock coating; underlying
lithology; underlying weathering rind; water flow and water ponding;
interdigitisation of the different rock coatings; epilithic organisms;
corrosion; surface roughness and soil proximity

(Dorn 2001:175, my emphasis).

The difficulty in confidently assigning a patination class to each engraved motif even

when they appeared on the same rock surface (Keyser 2001:126) was clearly

demonstrated during field recording. Three examples illustrate how varying factors

can affect the colouring of individual motifs. One motif on a vertical surface at

N'Dhala Gorge has sections exposed to the weather that appear patinated, while parts

of the same motif protected by an overhang, retain the contrasting colour of the

substrate (Plate 4.2). At Roma Gorge, two names believed to be those of Aboriginal

people from the Hermannsburg Mission (Tacon 1992:40) have been engraved into the

uneven horizontal surface of a large boulder where water would have been retained
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after rain. One appears clear and fresh while the other has repatinated and partially

eroded away in what must be a relatively short period of time. In the final example, a

previously unknown group of motifs recently exposed on a sloping shelf of bedrock at

Wallace Rockhole are stylistically similar to those higher on the rock shelf and

therefore likely to be similar in age, but they have retained a much fresher appearance

as they had been protected by a compacted covering of sandy deposit. This is not

always the case in narrow gorges where the velocity of water and gravel following

heavy rain can erode engravings in the lower reaches.

Recognising that assignment of patination classes was problematic, I identified motifs

as 'fresh' when they contrasted strongly with the substrate but only assigned motifs as

`patinated' when they had both a colour similar to the surrounding unaltered rock

surface and a discernable covering skin. While this provides a more credible two-part

classification, it has excluded many motifs from the patination analysis. However, I

can be more confident that the motifs assigned to either class represent either the older

or more recent rock art so classification is likely to be a more accurate measure of

relative chronology. The motifs assigned to the fresh class may only represent a

century or two of production and may therefore, only make up a small proportion of

the engraved assemblage. Comparisons between the two parts of the assemblage will

take this factor into account.

Superimposition: The production of one motif over another provides local, place

specific information on relative age (Schaafsma 1980, my emphasis). Although

motifs under other motifs must predate them, the timing between the production of

superimposed motifs cannot be established without other stylistic analyses or

chronological markers such as relative patination (Keyser 2001; Morwood 1980).

These limitations will be discussed further in Chapter 6. Superimposed motifs were

recorded as over or under although these classes were confined to the unequivocal

cases. In some instances the sequence of motif production was impossible to

determine especially in the engraved assemblage where the profile of the intersecting

pecked lines was similar or extremely weathered or in the painted assemblage where

pigments erode at different rates or were mixed to a different consistency. Where

superimposition was unclear, motifs were recorded in the overlap class, which, while

not providing specific information on relative chronology, could potentially provide
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information on the organising principles used within individual faces and identify the

possibility that overlapping motifs could be intentionally positioned (Morwood 1979;

Ross 1997).

Geological factors 

The natural weathering and movement of rock surfaces at art sites can also be used to

determine broad chronological variation. The fracturing of engraved slabs

occasionally results in motifs being divided across the truncated sections. In this case,

the patination of the more recently exposed faces along the fracture lines can be used

to determine if the break happened recently or at a more distant time. A general

estimate of the relative age of the fractured motif can then be formulated. Slumping

or movement of rock surfaces can also result in the exposure of fresh rock faces.

Comparison of the patination of these, and the engravings pecked into them, also

provides a means to make comparisons with older surfaces and make qualitative

judgements about relative chronology. Movement of rock surfaces can also result in

motifs being found in spaces so restricted or in locations so inaccessible that

producing them today would be impossible. In such cases general site

geomorphological data can be used to suggest a broad time frame for the production

of the motifs. The relative rate of erosion and spalling of rock surfaces within

rockshelters was also recorded in the field and used to suggest a terminus pro quem

for the production of the motifs evident today.

As there is no way of quantifying geological factors, these features were not entered

into the database but will be discussed within the text.

4.8 Location of the rock art within the site

Not only did artists producing rock art have to make choices about how and what to

engrave, paint, print or draw, they also had to make choices about where to place their

rock art. Bradley (2000:39) has demonstrated that the analysis of the relationship

between the natural landscape, local topography and rock surfaces and rock art

assemblages holds the potential to inform on the function of the art and the size or

composition of the viewing audience. Six categories were recorded (Table 4.10)
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Table 4.10 Classes used to record the location of rock art

Category Class
Topographic location within complex camping area

cliff face
gorge entrance
middle gorge
rockshelter
rocky outlier
rockyledge/creekbank
presentMotifs < 20 metres to water source
absent

Location of motif on art panel high
medium
low

Accessibility of motif difficult
medium
easy

Orientation of art surface horizontal
vertical
sloping

View from art site present
absent

Topographic location within the site complex: Rather than defining topographic areas

purely on their physical qualities (cf. Forbes 1982), the spatial classes used in this

study (Table 4.10) have been selected to define the spatial limitations of different

human social, economic and ritual practices so that hypotheses concerning both the

activities associated with rock art assemblages and the potential audience viewing

motifs in each area, can be formulated (Chapter 3). Figure 4.3 provides an example

of the spatial distribution of the topographic units within a typical gorge setting. Each

of these topographic classes has particular attributes which make it a likely venue for

particular activities, for example, motifs at a gorge entrance or high on a cliff face are

likely to be seen by all who pass by, motifs in camping areas are likely to be seen by

families during daily subsistence activities, while motifs in rockshelters would have

been seen by people seeking shelter from extremes of weather or seclusion from other

members of the group.

Relationship of motif to water: An additional Excel table was created to record motifs

within 20 metres of important water sources. In an arid environment where water

resources are limited, rock art close to water sources is likely to have been seen by all

people visiting the site. Archaeological and ethnographic evidence indicates that
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people did not camp alongside water sources but rather at some distance to prevent

pollution and allow animals to access the water.

Location of motif within art panel: This category identifies the location of the motif

within the art panel or rock face. Motifs are classified as high, assigned to motifs in

areas that are difficult to reach by an average adult, medium for those within

comfortable reach of an average adult, and low for those motifs located so close to the

deposit or ground that they would have been difficult to produce if the morphology of

the site at the time of production was similar to present day (Table 4.10). Results

from the analysis of these classes can be used to infer chronological or

geomorphological variation at the site.

Accessibility: This category describes the ease with which the artist, if present today,

could reach the location where the art is produced. Classes are: easy, assigned to

motifs in locations that could be reached in the course of everyday activity; moderate,

assigned to motifs in places that require some climbing to reach; and difficult,

assigned to motifs where considerable effort or skill would have been required to

reach the location (Table 4.10). The accessibility of a site may act to regulate the

visibility of the art and may thus target an intended audience. For example, Brandl

(1982:186) notes 'that sorcery designs in Arnhem Land are located in barely

accessible caverns on the top of rock outcrops, in chasms or in areas that Arnhem

Land Aborigines avoid as they are still considered "dangerous"' (see also Bradley

2000:70). In addition, relative accessibility may be used as an chronological indicator

in that changes in geological structures such as the collapse of rock shelves (Basedow

1914:198), cliff lines or roof materials may result in some motifs appearing in

locations well out of reach today (cf. Chaloupka 1993:25,92-93; Walsh 1994:39).

Orientation: The orientation of the plane of the rock surface on which the art was

produced was estimated and recorded as: vertical, horizontal or sloping (Table 4.10).

Art on vertical rock surfaces is likely to be more visible in certain circumstances, than

art on horizontal faces so that orientation of faces or panels may be used to suggest

the prospective audience for which rock art was intended. The choice of rock

surfaces orientated in a particular way has been noted to change through time in other

rock art studies (e.g. Bradley 2000:66-68; Gunn 1995a:125, 2000:118-122; Ross
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1997:125-126). Forge (1991:44) contends that in rockshelters 'most rock art seems

orientated to a viewer on the floor'. In cases where this is not so, for example when

art is located under ledges or in alcoves, or can be viewed from well outside the

shelter, it may be inferred that the art may have been intended for a specific audience

or restricted to a particular audience.

View: Although it is evident that many rock art sites afford a view of the

surrounding country, the relationship between the types of rock art and other

archaeological evidence that may be present at such sites, is poorly understood within

Australia (but see Bradley et al. 2001:500). While not documented in the

ethnography, rock art sites affording a view would provide the occupants with the

advantage of being able to observe the movement of animals such as emus and

kangaroos moving towards the water source, the approach of outsiders, smoke from

distant camp fires and far-off storms indicating the direction of revitalised resources.

Views were recorded as present or absent (Table 4.10).

Some previous studies have recorded the directional orientation of rockshelters or

rock surfaces in order to investigate preference for rockshelter use or specific

locations in particular seasons (e.g. Forbes 1982; Vinnicombe 1980). Vinnicombe

(1980:XIV:6) argued that shelters facing north may be equated with selection for sun

and warmth which suggests a winter occupation. Results from Forbes' (1982)

analysis of directional orientation at N'Dhala Gorge showed that the orientation of

rock faces is related to the topography rather than to a preference for faces with a

particular directional orientation and could not, therefore, be attributed to seasonal

use. Directional orientation was recorded on rockshelter floor plans for PWCNT

records but was not included in the database.

4.9 Associated rock art traditions

Abraded grooves, pits, abraded areas random pecking/pounding and battered edges

were recorded on a present/absent basis.

There has been challenging discussion in recent Australian rock art literature (e.g.

Flood 1997; Gunn 2000a; Rosenfeld 1999; Tacon et al. 1997) about whether these

marks should be perceived as part of the rock art assemblage or whether they should,

89



Rock art, ritual and relationships

more correctly, be considered as separate categories of gestural marks. Tacon et al.

(1997:943) classify these marks 'as a form of rock art' although they accept Flood's

(1997:150-153) argument that the marks could have been made under socially

different circumstances (Rosenfeld 1999). Gunn (2000a) has argued that in central

Australia these marks may function in a different manner from other parts of the art

assemblage and classifies them accordingly (see below). This presents a problem for

some sections of the 'gestural marks' assemblage such as pits. When a single pit is

located on an engraved surface, Gunn records this as a 'pit' motif, but when pits are

found clustered together, he records them as `cupules,' arguing that pits structured in

this way had different functions. Previous research (e.g. Smith & Rosenfeld 1992 at

Watarrka; Tacon et al. 1997 at Keep River to the north) has shown that some of these

gestural marks including pits have differing distribution patterns when compared with

other components of the art assemblage. This lends support to Gunn's argument for a

different function.

Developing the argument, Rosenfeld proposed:

...to call them gestural marks and to
consider that they derive from a gestural system of
expression, distinct from the visual system of structured
and stylistically mediated referential marks – still called
art for want of a better term. Gestural marks clearly
have graphic qualities, and as the visible expression of a
meaningful gesture they can also carry meaning. But
the encoding of meanings is distinct from the encoding
system of stylistically mediated graphic forms called
rock art. They are therefore two separate systems: a
gestural system that produces mechanically determined
visible marks, and a system of referential graphic marks
mediated through conventions of style and structure.

(Rosenfeld 1999:30)

Leaving aside stencilled and printed motifs (Forge 1991; Rosenfeld 1999) which I

have discussed above, I would argue that it is not just the morphology of each of the

gestural marks, or the way in which they were supposedly made or even the way in

which they might encode meaning, but the structure or the grouping and repetition of

the marks that might differentiate them from other parts of the art assemblage.

Importantly, these are aspects that are available for the archaeologist to measure and

analyse while the intentions of the artist are not. The relatively random nature of

many of the marks such as battered edges or random pecking does suggest that it was

90



Rock art, ritual and relationships

the particular interaction with the rock surface that was of major importance to the

producer with the resulting mark a secondary issue. The fact that there are a variety

of repeated gestural marks in rock art assemblages however, demonstrates that these

marks were the result of culturally mediated activities resulting in distinct graphic

forms, with the producer choosing from within the range for their specific purpose.

Following on from this, although I accept that the differentiation that Rosenfeld

perceives is likely to be real, at least for the categories outlined below, I cannot

exclude these marks from my definition of art at this stage and will consider them to

be a separate, but nevertheless, a component of the rock art assemblage under the

generic term of 'associated rock art traditions'. The analysis of the specific nature of

the structure of these marks and the context of their production within sites and within

the landscape undertaken in this thesis should help address some of the issues raised

in this discussion.

Abraded grooves: Abraded grooves (incised grooves, Smith & Rosenfeld 1992; or

straight line markings, Edwards 1965; Mountford 1976, or sharpening marks, Hale &

Tindale 1930:210) are produced by repeated rubbing to and fro on a soft rock surface

with an harder implement to create a series of linear marks with semicircular or V

shaped profiles which taper off at each end (Edwards 1965:17). Abraded grooves are

commonly found as a series of vertical parallel marks along the edges of protruding

horizontal ledges within rockshelters, but are also found on the apex of boulders,

horizontal surfaces or clustered on boulders or bedrock. Occasionally abraded grooves

intersect or are placed together to form simple motifs such as bird tracks, macropod

tracks or fern motifs.

Abraded grooves are found in Europe (Davidson personal communication) throughout

Australia (Mulvaney 1975:188) and have been documented within central Australia

(e.g. Basedow 1914; Edwards 1968; Gunn 1991a, 1995a, 2000; Mountford 1960;

Rosenfeld 1992, 1993; Rosenfeld & Smith 2002; Smith et al. 1983; Smith &

Rosenfeld 1992; 'Fawn 1992) both in association with rock art and in rockshelters

where no rock art is evident (e.g. Smith et al. 1983; Smith & Rosenfeld 1992).

Although Edwards (1965:18) stated that the origin or meaning of abraded grooves

was not known, several functions have been suggested in central Australian
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ethnography for the production of abraded grooves. 'Fawn's (1992:13) informants

told him that the grooves at Roma Main Gorge were produced each time a ceremony

was performed at that location. Other writers have suggested that abraded grooves

resulted from the sharpening of certain implements of stone or bone (e.g. Basedow

1914; Morwood 2002:129; Napton, cited in Gunn 1994). Rosenfeld (1999) noted

that Aboriginal people called the grooves she recorded at Wallace Rockhole, spear

sharpening grooves. The location of some grooves in places that are difficult to reach

and the variation in morphology of the abraded grooves, together with the softness of

much of the base rock on which the grooves are made, argue against a tool sharpening

function. To the north at Delemere, a Rain Dreaming site, Arndt (1962:171) was

informed that abraded grooves were produced as part of a rain making ceremony,

which involved each man present cutting a groove into a specific rock to bring rain.

The total number of abraded grooves at each location was counted and the length of

the shortest and longest groove was measured to provide a description to enable

comparison between sites. When the grooves presented a range of differing profiles,

these were documented as profile sketches for later comparison.

Pecked Pits: These are pecked and/or abraded circular hollows, (often called by the

French term, cupule) which commonly occur in dense groups on horizontal, sloping

or vertical surfaces. Gunn (2000:123) differentiated between pecked pits and cupules

on the grounds that pits occur individually while cupules form dense and overlapping

suites. There is no morphological difference between the pits in Gunn's two

categories and he acknowledges that cupule suites could form as individual pits

accumulate over time. The difficulty of classifying pit motifs into one or other

category under Gunn's definition becomes problematic when multiple motifs occur on

a single rock face without necessarily being tightly clustered. Gunn further argued

(2000a:123) that pits and cupules appear to 'represent different functions and possibly

even different chronological periods' but gives no explanations to support these

contentions.

All pits were recorded as associated rock art traditions. Data recorded included total

number of pits in the cluster, the width of the largest and smallest pit in each cluster,

patination, evidence of remarking and orientation of rock substrate. In addition, the
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number of pits in a randomly selected square metre was counted at each art site so that

central Australian sites could be compared with pecked pits recorded in this way

elsewhere in Australia (Tacon et al. 1997:951).

It is evident that pecked pits are one of the oldest forms of surviving rock art in

northern Australia (Chaloupka 1993; Flood 1997; Tacon et a/.1997; Walsh 1994).

Bednarik (1993:138-9) claimed that pecked pits are found amongst the oldest

surviving rock art in the world and that 'the ubiquity of these marks is obviously

attributable to their simplicity'. He also stated, quite correctly, that they may not

necessarily all be non-utilitarian. It is clear that pecked pits have been produced in

association with rock art in many parts of the world over a long period thus warrant a

detailed analysis in order to more fully understand their relationship with other parts

of the rock art assemblage.

Abraded areas: Areas where the surface of boulders or base rock has been rubbed

smooth were measured and recorded. Mountford (1976:127) recorded Aboriginal

men in the Western Desert rubbing particular rock surfaces with hand held stones (see

also Strehlow 1947:17). Mountford's informants explained that the rock surfaces

represented the body of Totemic Ancestors and the action of rubbing during increase

or maintenance ceremonies released the spiritual power of the Ancestor contained

within.

Random pecking/pounding: Areas of rock surface pocked with numerous single

pecked or pounded marks that do not form a classifiable shape, were recorded as

random pecking. This form of marking has not been recorded in previous rock art

studies but the prevalence of the marks at a variety of rock art sites suggested that

they were intentional and should therefore be included in the analysis. The area

covered by random pecking varies markedly from a few square centimetres to entire

rock faces. This method of marking the rock surface has been recorded as present or

absent.

Battered edges: Battered edges were recorded when the edges along the contours of

rock faces were removed by pounding or flaking (e.g. Cole 1998; Rosenfeld 1999).

This category was recorded as present or absent.
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4.10 Associated archaeology

The following categories provide evidence for other past human activities at rock art

sites. Categories were recorded in detail on the site recording sheets but were included

on the database as present or absent only (Table 4.11). Where relevant, additional

information has been collated in Excel tables and discussed in the text.

Table 4.11 Categories recorded for associated archaeology

Categories Categories continued
Stone artefact Stone arrangement
Knapping floor Ochre
Wooden artefact Hearth
Grindstone Cache
Muller Graffiti
Grinding patch Contact article
Quarry

Stone artefact: Flakes, cores, tulas and tula slugs, backed blades, leilira blades and

hammer stones were recorded. The type and raw material of artefacts located on the

surface of rock art shelters were recorded and the density, type and raw material of

artefacts found in open scatters was noted at each complex.

Knapping floor: A cluster of stone artefacts made of the same raw material with

flaked debitage.

Wooden artefact: Spear points, spear shafts, nose pegs, music sticks and digging

sticks were recorded in this class. Burnt wood was excluded. Artefacts displaying

evidence of metal manufacture were documented and assigned to the recent past.

Grindstone: This classification includes all three nether implements identified by

Smith as having been used to grind material in central Australia (Smith 1985, 1986,

1988:96-97).

1)	 Millstones 'are flat surfaced-slabs with one or more concave grooves worn

into the grinding face' (Smith 1988:96; see also O'Connell 1977:274).

These implements were used together with mullers (see below) in the wet

milling of seeds.
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2) Mortars are stone blocks with shallow oval or circular basins ground or

pecked into a flat working surface. They functioned as mortars for the

preliminary pounding and crushing of hard acacia seeds (Smith 1985:27-

29).

3) Amorphous grindstones are otherwise unmodified slabs, rocks or pieces of

stone with flat, poorly defined, ground or abraded patches on one face.

These are expediently used multipurpose implements rather than a formal

type (Smith 1985:29).

The pestles or handheld cobbles used to pound seeds within the

mortars, are difficult to distinguish from hammerstones, so all were

recorded as artefacts.

Cane (1989) argued that there is no valid functional distinction between Smith's three

classifications but rather they represent stages in a continuum from amorphous

grindstones to millstones with differing morphologies reflecting usewear rather than

function. I have seen all three grindstones types in the surface assemblage in central

Australia, but attributing a specific use based on morphology alone is problematic.

Ethnographic evidence (see Gorecki et al. 1997; Smith 1985; Smith & Rosenfeld

1992 for summaries) records that grindstones are multifunctional implements used to

process plant and animal foodstuffs, prepare ochre, bush tobacco, resin and beeswax

and to sharpen or smooth stone and wooden artefacts. While the morphology of

millstones and mortars suggests a primary function, this is not to say that these were

exclusive functions, neither should the relative absence of distinguishing

morphological features exclude the possibility that amorphous grindstones were used

for some seed preparation, as Smith points out (Smith 1985, 1986). Clarification of

these issues awaits further residue analyses (Gorecki et al. 1997). Thorley (1998a:97)

made the further point that fragmentation, or recycling of grindstones, are additional

factors that need to be assessed before a functional classification can be justified.

Recognising the difficulty in identifying the particular grinding activities associated

with each grindstone with any certainty without residue analysis, I entered all

grindstones into the database in a general category. In addition, grindstones that had

clearly been used for the preparation of ochre, were recorded in both the grindstone

category and the ochre category.
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Smith (1985, 1986, 1988) has also proposed a model for the timing of specialised seed

grinding economies throughout Australia using the presence of millstones and mullers

in excavated deposits as chronological markers for the introduction of this technology

(but see Gorecki et al. 1997). In central Australia, millstones and mullers as distinct

from amorphous grindstones, first begin to appear in excavated deposits dated from

3000 BP and become more common from 1400 BP, at the same time as other

evidence for occupation increased markedly (Smith 1988:334-341). Smith argued

that the changes in the evidence for occupation resulted from the widespread

introduction of seed grinding technology that increased the carrying capacity of the

country allowing closer settlement (Smith 1988:340). While seed grinding may well

have been part of subsistence strategies prior to 3000 BP, the presence of millstones

(or well used grindstones, after Cane 1989) and the concurrent increase in the number

of other grindstones in deposits after that time, support Smith's argument that

specialised intensive use of seeds is a relatively recent economic strategy in central

Australia. Rosenfeld (1993:29; 2002:64) has used Smith's chronological framework

for the introduction of specialised seed grinding economies to provide indirect dates

for engravings in central Australia. Accepting Smith's timeframe, engravings that are

pecked into pre-existing milling grooves will post-date 3000 BP and are likely to

post-date 1400 BP when evidence for intensive seed grinding increased. The

superimposition of engravings and milling grooves is therefore a useful relative dating

technique in central Australia.

Muller: These are unmodified hand-held stone artefacts that develop one or more

worn, flat or convex facets (Smith 1988:96; Thorley 1998a:98), resulting from the

typical wrist action used when the muller is rubbed against the millstone for grinding

purposes. The presence of these items at a site confirms that grinding took place in the

area even in the absence of grindstones, many of which have been collected by

souvenir hunters.

Grinding patch: These are ground oval or round shaped hollows on horizontal or near

horizontal bedrock surfaces primarily used for seed grinding (Flood 1990:357;

Vinnicombe 1987; but see also Gorecki et al. 1997:146-147). If grinding patches are

associated with the increase in seed processing, a post 3000 BP date can be postulated

for engravings superimposed over them.
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Quarry: I recorded locations from which raw materials were extracted for stone

artefact manufacture to establish the types and scale of extractive activities

undertaken near rock art sites and compare local raw material with the stone artefact

assemblage. Quarries include areas where the opportunistic flaking of boulders has

occurred, as well as flaking of small exposed nodules of quartzite, extraction of

pebbles from exposed conglomerate faces and large scale extraction and reduction of

raw material.

Stone arrangement: This broad category includes any grouping of stones that results

from human actions or intervention such as cairns, cleared floors, steps, standing

stones, lines of stones or loosely mounded stones. While steps and cleared floors

appear to be utilitarian, ethnographic evidence (e.g. Gould 1969; Kimber 1981;

Mountford 1976:285-288) indicates that stone formations such as standing stones,

cairns and lines of stones are likely to have sacred significance.

Ochre: Ochre pieces, ochre stained grindstones and ochre stained patches on bedrock

were recorded. Ethnographic accounts (Gould 1969:150; Meggitt1962:224;

Mountford 1976:259,283; Spencer & Gillen 1899:568, 1927:154; Tonkinson 1991:53)

detail a variety of uses for ochre in central Australia including trade, body decoration,

ground painting, the coating of hair string and utensils such as shields, spear throwers

and pitchies (wooden carrying bowls) as well as sacred churinga and, of course, rock

art. Dreaming myths explain the origin and sacred significance of ochre quarries such

as Karrku in Walpiri country and Ulpanyali near the George Gill Range and attest to

the potency of ochre from particular sources (Hamilton & Vachon 1985; Peterson &

Lambert 1985:1-9; Spencer & Gillen 1899:441-442).

Hearth: This category included complete rock lined hearths and clearly delineated

intact hearths as well as displaced charcoal evident in some rockshelter deposits. The

relative amounts of charcoal in surface deposits give some indication of recent site

use. No samples were taken for dating.

Cache: Intentionally concealed artefacts or resources (Hiscock 1988:67) were

recorded including plant material, ochre, grindstones and stone tools. Careful storage
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of items suggests that they have a value over and above uncached items (Hiscock

1988; Thorley 1998a). Some ethnographic evidence exists for the caching of valued

items. Latz (1995:63) recorded Aboriginal people storing prized native tobacco

(Nicotiana spp) in caves in periods of abundance for use at a later time.

Graffiti: Initials, names and written text were included in this category. Graffiti can

be of historic interest or may signify continued visitation by Aboriginal Custodians

into the recent past (David & Wilson 2002). In addition, documentation of graffiti

provides a monitoring tool for site managers.

Contact article: Objects of European origin such as bullet casing, horse shoes, metal

plates, bottles and tin cans were recorded as evidence that a site has been used over

the past 140 years or since European contact.

4.11 Analytical methods

Rationale for analytical methods 

Much of the rock art research in central Australia has relied on broad-scale

quantitative analysis (e.g. Edwards 1968,1971; Gunn 1995a, 2000, 2002a; Galt-Smith

1997). Conkey (2001:280) outlined two theoretical shifts that have contributed to the

adoption and use of this approach in many parts of the world. First, the influence of

the 'so-called quantitative revolution in the human sciences' in the 1960s –1970s and

second, the growing awareness of the problems associated with interpretation of rock

art motifs. In order to address these issues, many researchers turned to descriptive

and empirical approaches that were seen as more objective (Conkey 2001:280).

Quantitative analysis has as its basis the counting of motifs into classes, thus

producing a site inventory that can be useful in identifying non-random patterning and

order (e.g. Forbes 1882; Lerio-Gourhan 1965; Vinnicombe 1976). While motif

classes provide the pivotal category around which quantitative analysis in rock art

studies is undertaken, numerically based comparisons of technique and colour are also

undertaken (e.g. Cole 1998; Gunn 2002a; Layton 1992; Morwood 1979). Although a

variety of statistical techniques have been used to manipulate the quantitative data,

regional (Galt-Smith 1997) and some pan-Australian analyses of rock art assemblages
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have used numerical counts of motifs as the only empirical category on which to

found claims of similarity, difference or diversity (Edwards 1971; David & Chant

1995; Franklin 1994). While some authors note the similarities in geographic and

cultural settings (e.g. Edwards 1971; Galt-Smith 1997), the context of the production

of art and the structure of the art assemblage within the site (Rosenfeld 1992:237) are

not examined. This has led to a hierarchical sifting of data, where the motif is given

by far the greatest empirical weight and the explanatory potential of the spatial,

structural and contextual data are largely ignored (Chapter 3). In addition, the focus

on similarities among motifs (e.g. Layton 1992) has resulted in the generation of

normative descriptions that fail to identify the unique or relatively rare motifs so that

variation is not identified (Rosenfeld 1992:237).

The implicit assumptions on which quantitative analysis relies have been questioned

(Bednarik 1995; Conkey 2001; Lewis-Williams 1984; Rosenfeld 1992).

Interpretations based on quantitative analysis alone assume that the motifs or

attributes being counted or compared are the same as those with which it is grouped

and extending on this, that the people who produced the same motifs shared cultural

understanding or even cultural similarities. In central Australia, this may not always

be the case where motifs with the same form may be produced in a variety of

mediums, in different locations over many thousands of years so that the meaning and

the way in which the motif has been used may well have changed (Davidson

1999:121). As the questions addressed in this thesis call for the identification of

change through time and the reasons that such changes might have occurred, it has

been necessary to devise an analytical approach that would identify and isolate

changes in the motif vocabulary and structure of the art assemblage as well as in the

context of its production and distribution.

In order to achieve these aims, I will analyse the data, evident in the present

archaeological record (see categories above), which represent all the choices that the

artists made when producing the rock art (Chapter 3). These choices include, how,

when and where to produce the art, as well as what art to produce. I will describe and

analyse the data that addresses questions on how, what and where the artists produced

rock art, at site complex and/or art site level in Chapter 5. In Chapter 6, I will develop

a relative chronology indicating when the artists produced aspects of the assemblage
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and in Chapter 7, I will look at the distribution of rock art to show where rock art was

produced. The remaining chapters will interpret and discuss the results and seek

explanations as to the behaviour context in which the artists produced the art. While

the only manageable way to address these questions on a regional scale is to describe

and summarise the data numerically, assumptions on similarities and differences will

be made on the patterns or the structures that emerge from the testing of the

relationships between all aspects recorded.

Analytical methods

Database 

Data from the field recordings were entered into a custom designed Microsoft Access

database. The database was structured using three hierarchical tiers. The top tier,

which identified and located each site complex, included data relating to geographic

categories and classes within each complex. The middle tier identified each rock art

site within the complex and included information relating to the associated

archaeology and associated rock art traditions. The bottom tier was linked to

individual motifs and recorded details of the form, structure and location of each.

Each motif is therefore linked to a rock art site, which is in turn linked to a complex

so that analysis can be undertaken on any aspect of site complex, any aspect of rock

art site and any aspect of the motif. This means that queries can be set up using a

series of filters where any category or class of the data base can be compared to any

other category or class of the database in any tier across the entire database. For

example, the query could be about the relationship among certain geological rock

bases at site complexes (tier 1), the data concerning abraded grooves at rock art sites

within these complexes (tier 2) and the class and technique of motifs produced at such

sites (tier 3). As each complex, rock art site and motif has a unique identification

number, the distribution and relationship among complexes, sites and motifs is made

clear.

Data were entered into categories using drop-down class menus. Queries were set up

to explore the data and to address questions relevant to the aims of the research. Fifty

one rock art complexes were recorded, consisting of 285 individual rock art sites

containing 21,084 motifs so that the final database contained more than 220,000
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pieces of information. Microsoft Access provides easy transfer of information to

Microsoft Excel where the pivot table facility was used to produce numerical data

with the choice of row and column classes or categories. Results could then be

analysed using tables, charts, chi squared tests and the S Plus statistical program and

could be printed out. The design of the database and the software used provided an

ideal means of directing the research questions within the framework of the

theoretical approach adopted in this thesis.

Statistical analysis

Given that my data are mostly nominal or categorical, I have used the chi squared (x2)

statistical test to examine associations between categories and classes of data, to

assess the discrepancy between observed and expected values in order to test

hypotheses about the relationship between selected classes. Thomas (1986:264) states

that 'as long as certain limitations and assumptions are satisfied, the chi-squared

techniques can play a pivotal role in quantitative anthropology'. Analysis was carried

out using a series of 2x2 contingency tables provided that data sets reached the

minimum sample size required to provide reliable results. The criteria met were that:

(i) n (the sum of the rows or the sum of the columns) was greater than 40,
(ii) or if n was between 20 and 40 and the smallest Ei (expected value) was

greater than 5.
(iii) Yates' Correction for Continuity was automatically applied by the

statistical software program when the smallest Ei was less than 10
(iv) Fisher's Exact Test was used on smaller samples when n was less than 20

or when n was between 20 and 40 and the smallest Ei was less than 5
(Thomas 1986:291-298).

None of the binomial tests is suitable when the contingency table has an Ei less than 1

so that a number of classes containing rare or unique motifs or entries were excluded

from the statistical analysis but are nevertheless included in the discussion in the text

in the following chapters.

The use of chi squared tests provided a straight forward method to test hypotheses

about the association between any two variables or groups of variables. Following is

an example of the methods used:
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Example: Ho is that there is no association between the reliability of the water source

and the presence of engravings at rock art complexes.

Table 4.12 Chi squared test on the distribution of engravings at complexes with
reliable and ephemeral water sources

Complexes with Engravings present Engravings absent TOTAL
Ephemeral water source 24 9 33
Reliable water source 6 12 18
TOTAL 30 21 51

x2 
.= 5.924 with 1 df

Statistical significance was measured at three levels when P<0.05 (x2 > 3.84) the

results were considered significant (denoted by *), this suggests that H o may be false

but the evidence against Ho is not strong; when P<0.01 (x2 > 6.64) the results were

considered highly significant (denoted by **), this suggests there is strong evidence

against Ho; and when P<0.001 (x2>10.83) the results were very highly significant

(denoted by ***) this suggests that there is very strong evidence against Ho and Ho is

almost certainly false (Hannah 1995:44).

Results from the example above (Table 4.12) where P<0.05 means that the probability

of the association between ephemeral water sources and engravings occurring by

chance is less than 5% so that Ho is likely to be false. The archaeological

significance of this example could be stated as; engravings are more likely to be

associated with sites where ephemeral water is found than they are at sites with

reliable water.

The statistical significance established by using x2 arises from the combined effect of

two different factors: the strength of the relationship and the size of the sample

(Shennan 1988:77). Just as small sample sizes render the method unreliable, so too,

large sample sizes make statistical significance more likely although this should not

present a problem with the numerical data in this thesis. Chi squared results cannot

however, explain the cultural cause of statistically significance and this remains for

the archaeologist to explore and clarify.

Before selecting the most appropriate method of analysis, it was important to

understand both the nature of the data set and the questions being addressed in the
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thesis. Chi squared was selected from among forms of multivariate statistical

techniques as the questions being addressed in this thesis depend on the fine-grained

analysis of data sets across a large number of categories rather than of motifs alone or

just a few categories. While cluster analysis would have helped me to assemble the

motifs into related groups, this method does not provide a means for separating which

class or category is causing the similarity or difference, nor does it provide a means of

exploring the organising principles of the assemblage. Alternatively, correspondence

analysis allows for any number of variables to be include in the calculations, but it

was also deemed unsuitable for this research as it functions best when variation is

attributable to a small number of factors (see Morwood 1979:19; 1980). This is not

the case in this data set. The use of bivariate analysis was selected as a means to

address theory driven questions to produce the most concise and easily understood

results.

Chronological analysis

Analyses were undertaken in order to identify similarities and variations in the art

assemblage and place them in a relative chronological framework. This was done in a

number of stages using multiple lines of evidence (Chippindale & Tacon 1998;

Morwood 1980; McDonald 1994; Wylie 1989). An analysis of taphonomic processes

such as geological weathering and geomorphological changes relating to art sites

provided broad scale temporal parameters. A more fine-grained understanding of the

relative ages of the engraved motifs was achieved by comparing the relative

percentages of two stages of patination, while an analysis of subject matter across the

entire assemblage identified a number of chronological markers. An analysis of the

superimposition of techniques used in motif production was undertaken across the

entire database and provided a means of establishing if techniques were restricted to

particular temporal periods or were used contemporaneously. A stylistic analysis of a

sample of the assemblage was undertaken using multiple variables to assess the

degree of stylistic uniformity across techniques to identify contemporaneous aspects

of the assemblage and add to the understanding of the chronology of central

Australian rock art before a relative chronology was outlined.
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Spatial analysis

Spatial analyses were undertaken on the relationship of rock art complexes to water

sources and other geographic variables to better understand the ways in which the

selection and maintenance of art sites may have been undertaken in the past. The

spatial distribution of structures identified from the chronological and stylistic

analyses in Chapters 5 and 6 were investigated in order to ascertain if the structures

were regional trends or were restricted to particular areas or even particular site

complexes. Locations were plotted onto regional and site complex maps for visual

appraisal. Where a rock art complex was within a national park, maps were generated

using the PWCNT Geographic Information System (GIS) database. The distribution

of common motifs, repeated motifs, abraded, pebraded, remarked or outlined motifs

and associated rock art traditions were plotted at site complex level. Techniques and

motifs with limited distribution were also plotted. Together, the spatial analysis

identified the homogeneity, discontinuity or clustering of aspects of the rock art

assemblage so that the patterns generated could be explained in terms of past human

behaviour in central Australia.

4.12 Problems and limitations of the data.

The limitations of the sampling strategies were discussed in Section 4.3 and a number

of other limitations have been outlined in appropriate sections.

Two additional limitations were encountered during site recording: time and weather.

Time for recording was limited to a single day at Puritjarra, located in the remote sand

hills on the western end of the central ranges, so that a full survey of the surrounding

escarpment known to contain a number of additional smaller rock art sites (Rosenfeld

personal communication) could not be undertaken. Time did not permit a side

excursion to the Cleland Hills in the same area so that the engravings from this

complex could not be included in the database. The exclusion of a major engraving

site from the Sandy Desert biogeographic region biases the data in this area to some

degree towards pigment art (see Edwards 1968). Time at Glen Thirsty was similarly

constrained to a single day by the cost and availability of helicopter charters so that

only three painted shelters are included in the database, but a survey by those
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accompanying me, indicated that these are the major sites at this complex. Flooding

rains in April 2000, when Alice Springs was totally isolated by road and dirt roads

remained impassable for weeks, likewise constrained recording time at Ooraminna

Rockhole and prevented me from returning to complete the survey of the extensive

rock art complex at this location (Gunn 1991b). Only the major shelter with the

highest number of motifs beside the waterhole, identified as UR22 in Gunn's report

(but not recorded by him), was fully documented. The limited nature of the recording

at these complexes will be taken into account when results are discussed.

Rock art complexes in central Australia are part of the ongoing Aboriginal culture in

central Australia and as such are owned and managed by Aboriginal Custodians.

Permission to visit and record rock art at each site complex was gained before data

were included in the database. However, some limitations were set by Aboriginal

Custodians. A number of sacred sites within complexes recorded were not visited and

therefore are not included on the database. In addition, the reproduction of a number

of motifs or rock art panels recorded on the database has been restricted, as was the

location of one complex although permission was given to include the data in the

analysis and results can be talked about in general terms.

While some limitations can be recognised and quantified, there is no means available

to archaeologists to access how representative the present rock art body is of all art

producing events at any location. Ethnographic records provide some measure of the

rate of deterioration of motifs throughout central Australia. Motifs on exposed

surfaces recorded in unpublished photographs taken by Baldwin Spencer and in Ted

Strehiow's field notes from Intiarra, Keringke (neither of these sites were recorded for

this thesis) and Emily Gap, have eroded away and are not visible today (Gunn

2000a:116; 2000b:123 [access to Strehlow's field notes is restricted so that female

researchers can only quote secondary male sources)). This indicates that at least some

of the painted rock art has deteriorated so that it is no longer visible. The rate of

exfoliation of shelter walls is also likely to have contributed to the destruction of part

of the pigment assemblage. The presence of ochre in the excavated deposit under the

back wall at Puritjarra dated from 13,000 BP has been used by Rosenfeld and Smith

(2002) to suggest that the origin of painting may date to about this time although the

motifs are not evident on the shelter walls today. Similar deterioration of the
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engraved assemblage is evident with some pecked panels on softer substrates eroded

beyond recognition. Archaeologists however, can rarely presume that the

assemblage they are working with represents the original assemblage so that the best

that can be done is to work with the assemblage that remains with due regard for the

evidence of taphonomic processes and the changes they are likely to have wrought.

4.13 Summary and conclusion

This chapter has outlined the rationale and discussed the issues surrounding the

selection of categories and classes included for analysis, has defined each category

and stated explicitly the ways in which the category may be able to inform on past

human behaviour related to the production and interpretation of rock art. Categories

include aspects relating to the geographic location of the art, the form of the art itself,

the structure of the art assemblage, the location of the art within the complex, site and

panel, associated rock art traditions and other activities that might have been

undertaken at the site. The constructed database is fine-grained, inclusive and

contextual and should provide a means to identify the structure of central Australian

rock art.

The hierarchical design of the relational database facilitates the comparison of all

categories either in bivariate analyses or grouped in any combination so that an

analysis of the relationship between all aspects of the art assemblage and the

geographic and cultural attributes of the site complexes can be undertaken.

Straightforward chi-squared statistical analyses between variables or grouped

variables targeted at directed questions can then be undertaken so that a clear

understanding of the structures identified from the analysis can be understood in terms

of the types of behaviour that are likely to have led to their formation.
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