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1 Introduction  

Cultural mapping has become an important tool to achieve a variety of different goals 

and purposes, mostly in land disputes, conservation and resource management or the 

protection of knowledge. Cultural mapping is often done by indigenous peoples. Cul-

tural mapping is defined by the UNESCO as “a crucial tool and technique in preserving 

the world’s intangible and tangible cultural assets” and “involves a community identify-

ing and documenting local cultural resources”. Tangible data includes landmarks, events, 

arts and crafts, whereas intangible knowledge encompasses memories, stories and val-

ues (UNESCO 2010). There are several different terms for cultural mapping in use to-

day: indigenous mapping, ethnocartography, counter-mapping, non-Western mapping, 

power mapping, social mapping, remapping, participatory mapping, participatory land 

use mapping, participatory resource mapping, multimapping, community mapping, 

community-based mapping, self-demarcation or self-determination (Chapin et al. 2005, 

Chapin & Threlkeld 2001, Corbett et al. 2009, Herlihy & Knapp 2003, Rocheleau 2005, 

Wood & Krygier 2009a). For cultural mapping involving GIS, the terms can also vary 

(public participation GIS, community-integrated GIS, mobile interactive GIS), but the 

most commonly used is participatory GIS (PGIS) (Chapin et al. 2005).  

This paper will focus on cultural mapping done by the indigenous people of Australia, 

namely Aborigines and Torres Strait Islanders. But since the Torres Strait Islanders con-

sist of a rather small group in the far north of Queensland, most of my research will 

draw on Aborigines. The UN defines indigenous people as people that have continued 

connections to or live on their traditional lands (Corbett et al. 2009). In Australia, the 

term indigenous encompasses Aborigines and Torres Strait Islanders. In order to qualify 

as such, they have to be of Aboriginal or Torres Strait Islander descent, as well as iden-

tify as such and be accepted by their community (WTAPPT 2005). Although this paper 

will focus on cultural mapping done by indigenous people, I will use the term cultural 

mapping because most Aborigines in Australia title their projects as such and the focus 

is often on cultural and heritage issues. The term is furthermore used by the UNESCO 

and recognized as a tool to conserve cultural diversity (UNESCO 2010). I chose Austra-

lia as a focus for my thesis because it is a country where cultural mapping is kept “under 

wraps”. Academic literature on cultural mapping in Australia is rather thin, especially 

compared to the USA or Canada, or even South America (see Chapin et al. 2005, Cor-

bett et al. 2009, Poole 2003), the exception being Mahood (2006) and Strang (2000). 

Cultural mapping started out as a tool for land claims. European explorers, and later 

colonialists, marked and treated the land inhabited by indigenous peoples as uninhabited, 

a misconception that widely remains (Denniston 1994, Stone 1998). The first mapping 

projects by indigenous people were undertaken in Canada and Alaska in the 1960s 
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(Chapin & Threlkeld 2008, Corbett et al. 2009, Poole 2006, Rundstrom 2009, Wood & 

Krygier 2009a). They were prompted by attempts to seize yet unexploited resources and 

develop projects on Inuit land (Chapin et al. 2005, Corbett et al. 2009, Rundstrom 2009). 

The Canadian government assumed that the land was not used since First Nations did 

not practice agriculture (Chapin & Threlkeld 2008). Probably the most famous mile-

stone was the Inuit Land Use and Occupancy Project (ILUOP) (Freemann 1976), com-

piled by Inuit in the Northern Territories to document evidence of land use (Brody 2002, 

Chapin & Threlkeld 2008, Poole 2003, Poole 2006, Rundstrom 2009). The ILUOP re-

corded past and current hunting, gathering, fishing and trapping patterns, campsites, 

places names and other cultural data of 33 indigenous communities (Chapin & 

Threlkeld 2008, Corbett et al. 2009, Wood & Krygier 2009a). The data collected over 

30 years ago is still of great use today (Poole 2006). Maps based on this data were es-

sential for the 1997 Canadian Supreme Court ruling that Aboriginal land rights exist 

(Delgamuukw vs. British Columbia) (Corbett et al. 2009, Tobias 2000) and the 1999 

establishment of Nunavut territory, which subsequently led to the first indigenous self-

government in the Americas in 2009 (Wood & Krygier 2009a). 

In order to claim their lands and protect their rights against governments, loggers, min-

ers or developers, indigenous people need clear defense lines that mark their boundaries 

(Stone 1998). And as Monmonier (1995, p. 105) points out: “Maps make good wit-

nesses. In lawsuits over boundaries and land ownership, maps can testify with authority 

and conviction”. With the help of Western mapping techniques (see Table 1) indigenous 

people record their land management, histories, sacred and cultural sites, place names or 

other attributes in order to make their territories and culture visible (CIER 2010, Corbett 

et al. 2009). Oral demonstration, which is characteristic of indigenous cultures, is often 

not enough to convince the dominant society of indigenous land occupancy (Tobias 

2000). Therefore, the tools of the governing power (e. g. GIS) have to be employed for 

indigenous mapping projects (Rundstrom 2009). Stone’s title of his article Map or be 

Mapped (1998) describes the essence of the dilemma very well. 

 

Mapping techniques 

and tools 

Explanation 

Ephemeral mapping drawing maps into the soil with stones or sticks 

Sketch mapping drawing maps from memory or observation, has no exact scale 

Scale mapping similar to sketch mapping, but with a consistent scale 

3D modeling making 3D relief models of accurate scale 

Photomapping for larger scale projects, using aerial photographs as base maps 

GPS (Global  
Positioning System) 

employing a satellite-based positioning system to make sketch, 
scale maps and 3D models more accurate 

GIS (Geographic  
Information System) 

database that allows to store, manage and analyze geo-
referenced data 

Table 1: Mapping techniques and tools (after Corbett et al. 2006) 
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Data collected through cultural mapping can be used for several other purposes as well. 

The map making can have political, cultural or social reasons (Chapin et al. 2005, Cor-

bett et al. 2009, Mohamed & Ventura 2000, Poole 1995b, Rundstrom 2009): 

- Recognition of traditional land rights and protection against dispossession 

- Land-use management and natural resource management 

- Communicating spatial and traditional knowledge to external agencies 

- Creating public awareness 

- Creating awareness for threats inside the community  

- Strengthening community organization  

- Reinforcing cultural identity and strengthening kinship  

- Gathering and protecting traditional knowledge for future generations 

- Unifying and consensus building 

- Conflict resolution 

 

Cultural mapping is not exclusive to indigenous societies. There are countless examples 

of non-indigenous mapping projects with just as many diverse objectives, quite often in 

urban areas, for example: water and sanitation mapping in Tanzania (Glöckler et al. 

2004), mapping as a development tool for tourism projects in Scandinavia (Hultman 

2007), mapping to reduce crime in South Africa (Liebermann & Coulson 2004), inves-

tigating social landscape patterns in Zanzibar, Tanzania (Fagerholm & Käyhkö 2009), 

monitoring of slums in Ethiopia (Lemma et al. 2006) or mapping to establish offshore 

rights over oil and gas deposits between East Timor and Australia (Nevins 2004). 

Cultural mapping can cover land and water. But it is more widespread on land since 

mapping at sea can be difficult due to access as well as legal reasons. In Western ideol-

ogy, the oceans belong to everybody or are national territory, and therefore cannot be 

private property (Russa & Zeller 2003). However, Aborigines do not distinguish be-

tween land and oceans. For them it is just their land, no matter if it consists of soil or 

water (NAILSMA 2008). Indigenous land rights have largely been dealt with and ac-

knowledged in Australia. But indigenous rights in the oceans are still a contested area. 

The jurisdiction of the seas makes it difficult for indigenous people to follow their tradi-

tion of sea country management. Even if indigenous rights to the sea are granted, they 

often come with restraints compared to claims granted on land (Strelin 2009). But as 

such, cultural mapping is the ideal tool to further push for those rights or create a basis 

to convince other stakeholders of indigenous management practices in marine areas. 

Today, the most commonly used tool to undertake cultural mapping projects is GIS 

(Geographic Information System). GIS offers a large number of possibilities for map-

ping projects, for example easier access to data or collecting and storing huge amounts 
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of data. At the same time, this technology can also have negative impacts, like the mis-

use or misinterpretation of data. This paper will look at the possibilities and limitations 

of GIS use for indigenous cultural mapping projects and deal with the following ques-

tion: Is GIS an adequate tool for cultural mapping in Australia? The basis for most of 

these mapping projects is indigenous knowledge, also known as traditional ecological 

knowledge (TEK). TEK is very different from Western scientific knowledge. Therefore, 

the following questions need to be addressed: Is GIS a sensible tool for storing TEK, 

even though it was not specifically made for TEK, but for Western knowledge systems? 

Can GIS overcome these cross-cultural issues? Should TEK be put into a GIS at all? 

What are the advantages and disadvantages of collecting and storing TEK in a GIS? Do 

the positive aspects of GIS outweigh the negative? Do Aboriginal projects in Australia 

encounter those problems with GIS as well? If so, do they ignore them, circumvent 

them or solve them? 

In order to answer these questions this paper will first look at Western and indigenous 

concepts of maps in order to illustrate the difficulties that arise from the simple fact of 

employing maps and mapping for indigenous purposes. To understand the problems that 

can arise when indigenous and Western ideologies collide, the paper will take a closer 

look at the concepts of sea country and the Western concept of the oceans and how cul-

tural mapping can help further the dialogue to find solutions for those issues. The last 

part will focus on the advantages and disadvantages of employing GIS for cultural map-

ping of indigenous knowledge systems. It will look at difficulties that arise when trying 

to put TEK into a GIS. The paper will address how cultural mapping projects in Austra-

lia deal with transmitting TEK into Western technologies and present some approaches 

that try to solve those problems and give a possible outlook for the future development 

of GIS for cultural mapping of indigenous space and knowledge. 

 

2 Methods 

This data compiled in this paper is a combination of peer-reviewed articles, reports and 

management plans and information collected from questionnaires plus one interview. 

The management plans and reports used were published by government organizations, e. 

g. Australian Government Departments, NNTT (National Native Title Tribunal) and 

Aboriginal organizations, e. g. ATSIC (Aboriginal and Torres Strait Islander Commis-

sion), NAILSMA (North Australian Indigenous Land & Sea Management Alliance). I 

chose to send questionnaires to Aboriginal organizations because the literature on actual 

mapping projects in Australia is very thin. Additionally, it is usually only academics 

who publish articles, not indigenous people themselves. I hoped to get a slightly differ-

ent view on the matter with the questionnaires than from the literature alone. The an-
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swers I got back were used to fill in the gaps left by the literature, to complement or to 

confirm those findings. The questions were based on findings in the literature. The lit-

erature raised questions I wanted answered or pointed to something I wanted confirma-

tion on from actual mapping projects.  

I chose questionnaires so that organizations could do them at their own leisure or spread 

answering them over several days. Besides, the time difference between Germany and 

Australia could have made finding a date for an interview difficult. Nevertheless, I of-

fered this option to every group as well, in case it would be more convenient for them. 

One person took me up on the offer. The questionnaires were sent to 26 Aboriginal or-

ganizations that are doing cultural mapping projects in Australia (see Fig. 1 and Table 

2). Fig. 1 shows a map of Australia with the organizations I contacted. Yellow dots 

mark the six projects which returned my questionnaire. The map does not attempt to 

present a complete list of mapping projects in Australia. With one exception (# 13), it 

shows only projects that applied for funding from the Indigenous Heritage Program 

(IHP) and whose short descriptions identified them as possible cultural mapping pro-

jects.  

 

 
Fig. 1: Map of Australia with location of mapping projects contacted for information 
(own map, made with ArcGIS, data source: Geoscience Australia 2010) 
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 Project Title Organization State Financial 

Year
1 

Funding 

from IHP 

1 Juluwarlu Cultural Mapping 
Book and DVD Project 

Juluwarlu Aboriginal Cor-
poration 

WA 2009/10 $91,000 

2 Woodstock Abydos Site 
Identification Project 

Yamatji Marlpa Aboriginal 
Corporation  

WA 2010/10 $97,000 
 

3 Conserving the Ninu Dream-
ing track in the Ngaanyat-
jarra Lands 

Ngaanyatjarra Council 
Aboriginal Corporation 

WA 2009/10 $100,000 

4 Spinifex Heritage and Map-
ping Project 

Pila Nguru Aboriginal 
Corporation 

WA 2010/11 $49,400 

5 Sharing Noongar Heritage3 South West Aboriginal 
Land and Sea Council 
Aboriginal Corporation 

WA 2009/10 $100,000 

6 Cape Arid Cultural Heritage 
Assessment Project 

National Trust of Australia 
& The Gabbie Kylie Foun-
dation 

WA 2009/10 $70,550 

7 Managing Cultural Heritage 
of the Thamarrurr Region 

Thamarrurr Development 
Corporation 

NT 2008/09 $28,684 

8 Indigenous Heritage (Kurulk 
and Kardbam) 

Bawinanga Aboriginal 
Corporation  

NT 2007/08 $28,200 

9 Jawoyn - Cultural Heritage3 Jawoyn Association Abo-
riginal Corporation 

NT 2010/11 $100,000 

10 Arafura Wetlands Cultural 
Heritage GIS Database 

Murwangi Community 
Aboriginal Corporation 

NT 2006/07 $80,650 

11 Dhimurru IPA Heritage Pro-
tection3 

Dhimurru Aboriginal Cor-
poration 

NT 2009/10 $90,000 

12 Heritage Priorities of the 
Barni Wardimantha Awara 
Yanyuwa 

Mabunji Aboriginal Re-
source Association 

NT 2007/08 $50,000 

13 Cultural Site Management 
System at Uluru - Kata Tjuta 
National Park2, 3 

Parks Australia NT - - 

14 Alngith Cultural Heritage 
Project 

Malaruch Aboriginal Cor-
poration 

QLD 2008/09 $87,250 

15 Kurtijar IHP 2006 Kurtijar Aboriginal Corpo-
ration  

QLD 2006/07 $4,000 

16 Mapping and Recording of 
Indigenous Heritage Sites in 
the Northern Gulf of Carpen-
taria 

Northern Gulf Resource 
Management Group 

QLD 2009/10 $97,000 

17 Recording the Cultural Heri-
tage of Stock Routes 

Southern Gulf Catchments QLD 2009/10 $90,386 

18 Cultural Heritage Site Map-
ping of Sandstone Country of 
the Northern Gulf of Carpen-
taria, Queensland 

Northern Gulf Resource 
Management Group 

QLD 2010/11 $97,500 

19 Strengthening Cultural Heri-
tage Information Manage-
ment in the Wet Tropics  

Terrain NRM QLD 2008/09 $100,000 

20 Girringun's Cultural Heritage Girringun Aboriginal Cor- QLD 2009/10 $99,900 
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Identification, Mapping and 
Management Project 

poration  
 

 

21 Brunga Spirit (Badtjala peo-
ple) 

Desert Channels Queen-
sland 

QLD 2006/07 $87,500 

22 Identifying and Reconnecting 
with the Bunya Mountains 

Burnett Mary Regional 
Group for NRM 

QLD 2010/11 $100,000 

23 Walgett Aboriginal Heritage 
and Environment Identifica-
tion 

Dharriwaa Elders Group 
 

NSW 2007/08 $72,400 

24 Bundian Way Survey Eden Local Aboriginal 
Land Council 

NSW 2010/11 $99,700 

25 Developing an Aboriginal 
Heritage and Land Manage-
ment GIS3 

Tasmanian Aboriginal 
Land and Sea Council 
Aboriginal Corporation  

TAS 2008/09 $100,000 

26 Ngadjuri Heritage Project Ngadjuri Heritage Com-
mittee 

SA 2010/11 $99,500 
 

1 Year of funding, if funding covers several years, the funding year shows the most recent year 
2 Project not funded by IHP 
3 Confirmed usage of GIS program from Cultural Systems Solutions for mapping 

Table 2: Projects contacted with cultural mapping questionnaire 
 
I selected the projects from the website of the IHP, a program that funds indigenous 

cultural and heritage projects. It is financed by the Australian Government and each 

project can receive funding up to A$ 120,000 annually (DEWAH 2010). Not all the 

ones I contacted were specifically listed as cultural mapping projects. Sometimes the 

mapping is just part of a bigger project and the mapping aspect might not be clearly 

stated. I selected those projects that appeared to have a spatial component in connection 

with collecting cultural data. 

When the contact details for the listed organizations were not available via a basic 

search of the internet, I looked for these organizations via the Office of Registrar of In-

digenous Corporations (ORIC 2010). Due to time restraints I only considered organiza-

tions listed with an e-mail address, as the postal way would have taken too long. Inter-

action with indigenous groups can be difficult in Australia, if one is not part of an 

agency or the right research group from universities with established connections. Strict 

rules and guidelines apply when contacting indigenous communities in Australia and it 

often takes years to establish trust for a good working relationship between agencies. 

Therefore, I did not expect the return rate to be very high, but decided to try anyway as 

some Aboriginal organization seemed to want to share their culture and experiences 

with the public (publishing books or DVDs, doing exhibitions) (see for example Ma-

hood 2006). I first tested the viability of this venture by sending out ten questionnaires. I 

made it clear in my cover letter that I was not interested in sensitive cultural data, as this 

might have been a major “deal-breaker” for my request, since this knowledge is kept 

mostly confidential. Several organizations were contacted twice in order to get a reply, 
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sometimes with shorter questionnaires, but this approach was not successful. Some e-

mail addresses acquired through ORIC were found to be invalid. 

The questionnaires contained between 25 and 35 questions, depending on the project. 

Most were open questions. Some had yes / no options for answers, where a positive 

answer asked for further clarification. The questions were supposed to act as guidelines 

to encourage detailed answers. Therefore they were kept rather general to apply to as 

many unique circumstances as possible as it was difficult to obtain more detailed infor-

mation about some projects in advance. Almost all questions had room for further 

comments, in case the recipient of the questions deemed them necessary. Also, all re-

cipients were told that they could add comments wherever they saw fit. 

The questionnaires started with more general questions in order to judge if the project 

fit the objective of the thesis, as this was sometimes hard to judge from the short project 

descriptions on the IHP website alone. Also, the more general questions helped putting 

the project into the overall context and provided valuable background information. Even 

though the focus of this paper is GIS use, I did not directly inquire about possible prob-

lems with GIS in order to receive more genuine answers. No system is perfect, espe-

cially if used on unique problems when the technologies are hardly ever designed for an 

individual purpose. Instead of asking outright “Were there any GIS-related problems?” I 

opted to ask more general questions, wanting to catch the most important problems 

rather than suggesting what I expected or wanted to hear. I only did this in the interview 

(Mallie 2010) when the problem of GIS and holistic views, which is featured very 

prominently in the literature, did not come up during the regular questions I had pre-

pared. When I specifically asked about this issue the problem was confirmed, but it was 

clear that it was not the most pressing dilemma, as was often implied by the literature. If 

I had asked directly in a questionnaire, the person filling out the form might have been 

content with confirming the problem without mentioning other issues. 

After sending out the first questionnaires and receiving the first ones back, I adjusted 

some questions slightly. I made a few questions even less specific and changed some 

wording. I put even more emphasis on using “inside” terms to demonstrate prior knowl-

edge of Aboriginal culture and the topics addressed in order to avoid too basic answers 

or misunderstandings. Terms specific to Aboriginal culture include for example “sea 

country” (= the oceans) or “women’s / men’s business” (= gender specific knowledge, 

not to be divulged to the opposite sex). Various Aboriginal terms have become well 

used in official documents when addressing issues concerning Aboriginal people or 

Aboriginal lands. Some of the most commonly used terms are listed in Table 3. This list 

of terms also shows that Aboriginal concerns often focus on nature and heritage conser-

vation as well as resource management. 
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English Term Aboriginal Term 
Best practice right way 

Biodiversity rich country 

Communication talk talk / yarn / Murri bush telegraph 

Community the mob 

Cultural Heritage our business 

Degraded catchment / land sick water / sick country 

Guideline ‘which way’ business 

Law lore 

Memorandum of Understanding goodwill paper 

Natural Resource Management caring for country 

Protection watching country 

Table 3: English and Aboriginal terms (from WTAPPT 2005, p. 73) 
 
The more information about the project was available in advance, through websites or 

reports, the more specific I could make the questions. For example, one organization 

supervising cultural mapping, Applied Archaeology Australia, focuses on archaeologi-

cal relicts and information. The original questionnaire covered this topic only margin-

ally and the additional information I gained while discussing my project with my con-

tact person at the organization allowed me to adapt the questionnaire to these particular 

circumstances. Simply knowing the location of the project determined if questions con-

cerning sea country needed to be included or left out. 

Some of the contacts made by sending out the questionnaires recommended other peo-

ple for me to contact, known as a snowball effect. Some contacted organizations pro-

posed doing my questionnaire for a different project than I had suggested, either be-

cause it was more recent or an older project if the data was not complete yet. 

 

3 Cultural Mapping – Setting the Ground Rules 

3.1 Western and Indigenous Maps 

The dominant culture generally sets the ground rules for cultural mapping. If minorities, 

i. e. indigenous people, want to achieve their goals, they have to convince the dominant 

society, i. e. Western society, that these goals are valid and important. The best way to 

do so is to employ methods and tools that are predominant in the country of operation. 

In the case of cultural mapping that is GIS. As indigenous people usually are in the mi-

nority by numbers, it is no surprise that it is hard for them to make their voices heard. 

Estimates put the worldwide number of indigenous people at about four to five percent 

of the world’s population with approximately 250 million people (Beltrán 2000). Based 

on the last census data from 2001, Australia’s indigenous population consists of 

458,520, which is 2.4% of the total population (ABS 2003a). In addition, Australia’s 

indigenous population was not granted citizenship until 1967 (NOO 2004a).  
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Using traditional indigenous mapping techniques to convey information to a non-

indigenous society is not a solution. In the light of globalization, adaptation to Western 

cartographical methods is unavoidable, if indigenous peoples want to gain further 

autonomy (Bauer 2009, Pearce & Louis 2008). Even if these tools and technologies are 

not adequate for indigenous purposes, they are far more likely to achieve something 

than insisting on using traditional maps to convey data and problems to Western society, 

as they would most likely be written off as irrelevant or at best lead to misunderstand-

ings. As diverse as cultures are, it should not come as a surprise that maps and mapping 

can be just as diverse. As Brody (2002, p. 45-46) points out: “Oh yes, Indians made 

maps. You would not take any notice of them. You might say such maps are crazy. But 

maybe Indians would say that is what your maps are: the same thing. Different maps 

from different people – different ways.” 

Many Westerners see their maps as the only true maps and disregard maps that look 

different or maps they do not understand. This subjective perception of map and non-

map - or right and wrong - efficiently illustrates the difficulties that are encountered 

when Western and indigenous cultures come together and make maps. In order to un-

derstand what kind of challenges indigenous people encounter when they want to map 

their knowledge with GIS, one has to understand the different cultural concepts first. 

Although mapping itself is not a Western concept, most mapping today centers on 

Western cartographic theory, from mapping definitions to mapping technologies like 

GIS. Mapping systems have developed independently all around the world. They are 

not developmental stages of one system, but systems in their own right. Mapping is a 

cultural process and the result of specific environmental and spatial needs. Therefore, 

different mapping cultures developed separately in different parts of the world (Pearce 

& Louis 2008, Sutton 1998, Wood & Krygier 2009b). But the dominance of Western 

mapping subdues other mapping concepts and continually refuses to acknowledge them 

as equal. The term ‘non-western mapping’, often used to describe indigenous mapping, 

illustrates the problem quite well, as the term has a negative ring to it because it sup-

ports the perception that mapping is primarily a European discipline (Pearce 2009). The 

problem is rooted in even the most basic issues, such as the definition of what is a map 

and what is not a map. 

Even within Western society there are several different definitions for a map (Keski-

Säntti et al. 2003, Wood & Krygier 2009b). Chapin (2006) allocates the difficulties to 

the fact that maps are a technical as well as a political product. The technical aspects 

come into play when drawing up and producing a map, the political aspects emerge 

when maps are put to use. One common definition for a map is “a representation of a 

part of earth’s surface” (Wood & Krygier 2009b, p. 340). This is a rather nature-related 
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description and leaves out most social and political aspects of a map. But most maps are 

used for orientation and way finding or political purposes (Wood & Krygier 2009b). 

But the criterion that makes it especially difficult for maps drawn by indigenous people 

to be accepted is the world’s arrangement into longitudes and latitudes by laying a co-

ordinate system over it and giving every location a specific x- and y-coordinate (Pearce 

2009). 

                                 
Fig. 2: Marshall Islands stick chart   Fig. 3: Wooden coastal charts from  
(Finney 1998, p. 482)    Greenland (Lewis 1998, p. 169) 
 

When looking at the objects shown in Fig. 2 and 3 one could easily mistake them for 

pieces of art, when in fact they are maps. They certainly do not make use of a coordi-

nate system. But their makers used them successfully as navigational tools. Fig. 2 shows 

so called stick charts from the Marshall Islands. They consist of palm fronds tied to-

gether with cord. Islands are marked with shells or coral pieces. The arrangement and 

positions of the sticks mark waves and swells or rather currents, which were not known 

to the Islanders. The knowledge of using and making stick charts was a well guarded 

secret (Feinberg et al. 2003, Finney 1998, Thrower 2008, Turnbull 1993). Fig. 3 shows 

three-dimensional wooden coastal charts made by the Ammassaliks, an Inuit group 

from Greenland, which they carried with them in their kayaks. The contours depict the 

relief of the coastline in great detail, including angles of the cliffs (Chambers 2006, 

Lewis 1998, Rundstrom 1993, Turnbull 1993). Even knowing they are maps, without 

proper instruction, an outsider would not know how to navigate with them. 

These wooden and stick maps also show that maps are not exclusively found on paper. 

Although in the English language ‘map’ is mostly used to describe an object printed on 

paper, maps can be found on a variety of materials: paper, parchment, cloth, wood, 

metal and stone. The words ‘map’ and ‘chart’ originate from the Latin terms for ‘cloth’ 

(mappa) and ‘paper’ (carta) and therefore describe materials used for drawing maps on 
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(Thrower 2008). But this perception that maps have to be drawn on tangible objects 

again excludes numerous indigenous maps, as drawn maps are not the only form of car-

tography. Indigenous mapping purposes, symbols, scales and materials may differ from 

Western mapping practices, but as long as they have spatial content they can be classi-

fied as maps. (Thrower 2008). Performance cartography like rituals, dancing, songs and 

poetry also contain spatial knowledge. Indians in South America and Vikings used 

rhymes to remember their travel routes. For the Inuit songs acted as travel itineraries 

with the help of inuksuit (markers made of piled stones) along the way (Klinghoffer 

2006). Australian Aborigines did not produce lasting copies of maps before the arrival 

of the Europeans. In Aboriginal mapping, the painted design, pattern or sign is not lost 

if the medium on which it is painted perishes or is destroyed. The design or patterns are 

permanent as they can be reproduced on any medium at any time. Only the design mat-

ters, regardless if it is drawn on a wall, bark, a boat or the skin of a boy during a cere-

mony. Sutton (1998, p. 363) cites the concept Aborigines have of their maps: “We don’t 

need a paper map – we’ve got our maps in our heads.”  

The focus of indigenous maps often lies on the process rather than the end product. 

Even if maps are created during the process, e. g. maps drawn in the sand, they are often 

not intended to last or even deliberately destroyed after they have fulfilled their purpose 

(Pearce 2009, Sutton 1998). Very few map definitions account for these per formative 

aspects of cartography, like Wood and Krieger’s (2009b, p. 340) definition of maps as 

“tangible and intangible objects that locate environmental and human features”. As Sut-

ton (1998, p. 364) points out: “The very word ‘maps’ carries its own cultural baggage. 

There is no direct translation for such a word into Aboriginal languages. The condi-

tions under which Aboriginal topographic representations become cartographic are 

those in which they become of interest to a global audience of geographers and histori-

ans of cartography.” 

Basset (1998) points out that as long as Western map definitions prevail the field of 

cartography will continue to refuse acknowledging mapping traditions that do not re-

semble Cartesian maps. Rainstorm (1991) notes that without these different perspectives 

on maps the cartographical history will never be complete. But despite the History of 

Cartography Project, started by Harley and Woodward, with a special volume on non-

Western mapping (Woodward & Lewis 1998) and other contributions that added to the 

field of cartography, the debate over what is a map and what is not continues (Pearce 

2009).  

Furthermore, with the development of European maps, especially mathematical accu-

racy and the development of the coordinate system, the map definition became more 

and more restricting over time. Before the technology for accurate mapping existed, 
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maps were more like guidelines, not meant for precision. In the Middle Ages, nobody 

expected them to be precise enough to rely on them for detailed navigation (Klinghoffer 

2006). Even older European maps are often criticized for not being a map, because the 

purpose is usually unknown, cannot be proven or is merged with other functions, e. g. 

religious or spiritual ones (Smith 1982, Wood & Krygier 2009b). The oldest surviving 

and uncontested map is from ancient Babylonia (circa 600 BC). The oldest likely maps 

are the rock carvings of Bedolina (2,000-1,500 BC) (Fig. 4) and the wall painting of 

Ҫatal Hüyük (circa 6,200 BC) (Smith 1982, Turner 1993). A more recent discovery 

produced another possible map in the cave of Abauntz, Spain, which is over 13,000 

years old (Utrilla et al. 2009). 

 

Fig. 4: Bedolina map (Smith 1982, p. 14) 

 

The same problem arises for indigenous maps, as the purpose that would qualify in-

digenous art as maps is often disguised behind unknown sign systems and cultural con-

text that would need to be explained before one could adequately judge if something is a 

map or not. Fig. 5  shows a dhulaŋ (paper bark painting) of the Gumatj clan homelands 

in north-east Arnhem Land, Northern Territory, and Fig. 6 a conventional Western map 

of the same area. In Fig. 5, the parts of the crocodile (an ancestral being) represent parts 

of the land. The crocodile’s rear legs represent the coastline (marked green). Where the 

tail is attached to the body is the river mouth. When the graphic elements of a painting 

match with actual landscape contents, the dhulaŋ is considered a map. With a little 

imagination even someone not too versed in this particular Aboriginal culture can rec-

ognize a map. But to understand the deeper meanings and read all the information con-

tained in it, even for this painting one has to know something about the stories, songs 

and dances of the land. The background pattern (mittji) is the ‘fire dreaming’, a design 

owned by the Gumatj. The irregular diamonds signify flickering flames, where each 

color has a specific meaning as well. The pattern on the crocodile’s back symbolizes 
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Fig. 7: Gunda Muruwirri, salt-
water bark painting by Mawalan 
II Marika (ANMM 2010a) 

murky water, which represents dangerous territory. The dhulaŋ is used for teaching 

children about their surroundings and the dangers of the waters (Watson & the Yolngu 

1993). 

             

Fig. 5: Crocodile and fire dreaming,          Fig. 6: Caledon Bay, Northern  
by Djamika Munuŋgurr, 1985           Territory (Watson & the Yolngu 1993) 
(Watson & the Yolngu 1993, altered) 
 

In Fig. 7 the spatial connections are harder to 

decipher for the uninitiated. The painting is part of a 

saltwater bark painting collection that maps several 

hundreds of kilometers of coastal areas of north-east 

Arnhem Land. The paintings describe the traditional 

connections between saltwater people and their sea 

country. Some of those paintings were accepted as 

evidence in Federal Court to support Native Title 

claims over 510 square kilometers of sea in the Blue 

Mud Bay region, Arnhem Land, in 2005 (ANMM 

2010b). Fig. 7 shows Muruwirri, a sacred rock in the 

Dhambaliya Channel. The painting was drawn by 

Mawalan II Marika of the Yolngu. The channel itself 

is considered sacred by some clans. It is said to be 

influenced by the Djambawal (thunderman) and 

Daymirri (the ancestral whale). It shows the sacred 

rock, Muruwirri, with bird droppings on top. The two  
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king brown snakes point to a freshwater spring that wells out from the ocean floor. 

These features all exist in the channel. The sacred Aboriginal design with which the 

painting was produced contains even more information than the untrained eye can see. It 

is a collection of stories and ecosystem information, including conservation practices. 

But only people initiated in this knowledge can read it. When looking at a Western map 

of the area he had painted, Mawalan II Marika commented, “It’s really hard, I look at it 

and I can’t even find it [the place and the story]. These maps don’t match.” (Papayannis 

& Mallarach 2009, p. 35). 

Besides the coordinate system, there is one other essential difference between Western 

and non-Western mapping, namely the joining of spiritual or religious space with physi-

cal, political or cultural space. This technique was also employed in medieval Europe 

until the 16th century, when any sacred aspects were eliminated from the map. Even 

when non-Western societies were introduced to these concepts they did not necessarily 

take them up. Maps devoid of spiritual aspects are for example considered inaccurate 

and incomplete in many Asian societies, in parts of Africa, or in Australian Aboriginal 

culture. In Australia, Aboriginal bark maps join topographical features with spiritual 

ones, which can include aerial as well as subterran perspectives from the point of view 

of the ancestors (‘shifting viewpoints’) (Pearce 2009). When using GIS to map indige-

nous landscapes, adding coordinates to the data is an essential part and cannot be 

avoided. It can have consequences though. This will be addressed in chapter four. Leav-

ing out the spiritual aspects is, however, mostly unacceptable for indigenous people as 

spirituality is irrevocably intertwined with other parts of TEK. This often causes prob-

lems for putting TEK into GIS as well as having Western society acknowledge such 

maps. 

 

3.2 How trustworthy is a map or the map maker? 

As mentioned before, people employing different mapping systems often distrust sys-

tems that are unlike their own. This can lead to the misconception that other cultures are 

incapable of understanding other mapping systems. Some might even classify them as 

inferior concepts. Adler (1910, in Basset 1998, p. 24) made the following statement 

concerning African maps: “We are the more surprised that the Negroes do not draw 

well considering the delicate wood and metal carvings of which they are capable. … 

This lack of cartographic abilities leads us to impute that they have less intelligence 

than they have sharp eyesight, hearing, and a sense of smell.” Even though this offen-

sive statement is a hundred years old, Louis (2004, p. 12) is upset that not much has 

changed since then: “As an Indigenous Hawaiian cartographer, I am internally rebel-

lious and angered by the disregard and disrespect Western science has shown toward 
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Indigenous epistemological traditions, categorizing it as a lower form of intelligence.” 

Even Chambers (2006, p. 3), an advocate of cultural mapping and indigenous rights, 

admits to having fallen prey to making such a blunder in his earlier days of cultural 

mapping: “In 1974, I spent two hot days in a South Indian village trying and failing to 

make a map to show all the wells. In late 1989, during the second PRA [Participatory 

Rural Appraisal] event in India in Kistagiri village in Andhra Pradesh, when Sam Jo-

seph invited farmers to make their own map they plotted all their wells with much ani-

mated crosschecking and correction, and then indicated which were in good condition, 

and which were bad or dry. They did the plotting in just 25 minutes!“ 

Despite the fact that many maps drawn by early European explorers were based on in-

digenous knowledge and indigenous maps many scholars still have reservations about 

acknowledging the mapping skills of indigenous peoples today. As the originals have 

long been lost and only the European versions have been published, seldom acknowl-

edging the indigenous contributions they were based on (Thrower 2008). Explorers, 

from Columbus to Lewis and Clark, relied on indigenous guides and maps. This knowl-

edge was then incorporated in European maps and often served to dispossess the very 

people that had provided the spatial information in the first place (Bryan 2009, Herlihy 

& Knapp 2003, Rundstorm 1991). In North America, early explorers especially came to 

value Inuit mapping for its accuracy. Their usage became common and was often piv-

otal for the success of expeditions. During his second Northwest Passage journey, Wil-

liam Parry found the crucial passage through Fury and Hecla Strait due to an Inuit map. 

The mapping of Frobisher Bay, Baffin Island, during Charles Francis Hall’s expedition 

between 1860 and 1862 was completely done by an Inuk named Koojesse. He mapped 

the coastline and the depths of inlets more accurately and in less time than Hall could 

have done it. Knud Rasmussen repeatedly commented on the precise Inuit maps and 

their usefulness, as well as the Inuit’s ability to produce them with unknown instru-

ments (Rundstrom 1990). 

But a healthy skepticism about maps, their makers, their motives, what they portray and 

why is always a prudent course of action. Maps are habitually claimed to be objective, 

scientific and precise. Due to mapping being an established and distinguished science, 

maps’ representations of the world are usually accepted unquestioningly (Winlow 2009). 

Only since the 1980s and early 1990s have geographers and cartographers started to 

look more critically at maps. For the first time, attention was called to the fact that maps 

are the product of social and political processes and therefore neither objective nor un-

biased but subject to the dominating powers and their agenda (Crampton & Krygier 

2005, Del Casino Jr. & Hanna 2005, Goodchild 2009, Wood & Krygier 2009a). Publi-

cations like the first volume of Harley and Woodward’s History of Cartography project 
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(1987), Harley’s Deconstructing the Map (1989), Wood’s The Power of Maps (1992), 

Turnbull’s Maps are Territories (1993) or Monmonier’s Drawing the Line - Tales of 

Maps and Cartocontroversy (1995) marked the beginning of ‘critical cartography’. 

Harley established maps as “cultural text” (1989, p. 7), where abstraction has been 

brought to a very high level. They always have an author, usually with a patron behind 

them, and a purpose. Without a purpose there would be no map. The author or patron 

wants to achieve an agenda by producing a map. Therefore, maps are never neutral. The 

agenda is manifested through map content and design. Harley (1989) emphasizes the 

internal and external power of maps. Internal power is employed through the use of a 

predetermined set of signs to represent landscape. Signs can draw attention to or repress 

certain features, therefore giving them a hierarchy in importance (see also Wood 1992). 

The external power refers to the institution that commissions the map, e. g. usually the 

government, the monarchy or the church. For these organizations the main purposes 

they need maps for have always been maintaining power and strengthening and expand-

ing territories (e. g. imperialism) (Harley 1989). The agenda shapes and determines the 

content of a map. By omitting certain features or emphasizing others reality becomes 

distorted. In spite of that, maps try to make us believe – intentionally or intentionally – 

that they represent reality. Consequently, even though a map never is reality, it can in-

fluence our image of reality and “create a different reality” (Harley 1989, p. 14). One 

has to keep in mind that the cartographer is always superimposing the map with his own 

impressions of the world. He may seem objective but his own upbringing, culture and 

political views influence how he sees the world and therefore how he reproduces this 

vision. Maps are always biased. Every map has an agenda (Klinghoffer 2006). 

Western maps are perceived to be accurate because they use GPS nowadays, but that is 

no guarantee for accuracy or correct mapping. In 1989, long before GPS and GIS were 

widespread, Harley pointed out that with the continuous progress in mapping technol-

ogy the map was to be believed to be ever more precise. The knowledge, equipment and 

technology with which mapping is undertaken, does not necessarily mean, that the map 

is more “honest” than in the past. The same misconceptions and means of power abuse 

apply no matter how precise mapping has become. Indigenous people are often intimi-

dated by official maps, as they are assumed to be exact (see Walker 2001). For a marine 

mapping project of the Miskito Reef Mapping Project in Nicaragua, British Admiralty 

and US Defence Mapping Agency charts were examined for their accuracy. The reefs 

and cays were mislocated or did not even exist in reality. The chart depths were too 

deep and location names were in English, not in use by the local communities, or badly 

spelled Miskito and Spanish names. A Miskito captain compared the charts to a birth 

certificate with the wrong name on it (Nietschmann 1995). 



 25 

These discrepancies often seem to concern marine areas. As Wood & Krygier (2009a) 

point out that while mapping on land has progressed greatly over the last decades the 

oceans are mostly still left blank. Anuta Island, Solomon Islands, is a very good exam-

ple of this. Looking the island up in Google Maps (11°36’39”S, 169°51’01”E) with the 

‘map’ function turned on, draws a complete blank (Fig. 8), or rather a complete blue. 

Only when switching to the ‘satellite’ function, the island becomes visible (Fig. 9) 

(Google Maps 2010). Comparing the satellite image with the mental map of the Anu-

tans (Fig. 10) increases the information content again. The mental map of the Anutans is 

rich in information and formed through direct experience and experience passed down 

from others. Locations carry more than just the names shown in Fig. 10. People can 

recollect very detailed descriptions about these places, including their resource potential 

or history (e. g. the first person to fish there) (Feinberg et al. 2003). Somebody using the 

Google Maps would think that there is nothing there, when in reality there is a whole 

island populated by people. 

    

Fig. 8: Anuta Island shown with Google  Fig. 9: Anuta Island shown with Google  
Maps ‘map’ function active    Maps ‘satellite’ function active 
(Google Maps 2010)     (Google Maps 2010) 
 

 
Fig. 10: Mental map of Anutans, with 2- to 3-mile radius of their island 

(Feinberg et al. 2003, p. 248) 
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No matter who produces the map, the observer should always keep in mind the intention 

of the map maker as this will determine what will ultimately be seen on the finished 

map. The map maker on the other hand always has to keep in mind who the observer 

will be, so that the data can be presented in a way that will be accepted. Only then will 

the information contained in the map be acknowledged as the truth. This is especially 

important for issues where the ideologies of the observer, in this case Western society, 

and the map maker, i. e. indigenous people, differ the most, such as over the concepts of 

the oceans. 

 

3.3 Holistic versus Non-holistic Concepts - Sea Country versus  

the Commons of the Sea 

Sea country, as Aborigines call the oceans, illustrates another conceptual conflict that 

challenges traditional rights and might be a very good opportunity to employ cultural 

mapping as a tool for obtaining more rights in the future. The oceans have long been 

considered empty and one-dimensional by the Western world. They were only mapped 

to help with navigation (Steinberg 2001). Aborigines do not distinguish between land 

and water. They see it as an artificial division and hold fast to their concept of tradi-

tional sea rights (Crowley 2003, Muller 2008b, NAILSMA 2008). Many Aborigines 

along the Australian coast have very strong connections to the surrounding waters, they 

consider themselves as maritime people or “saltwater people” (Sharp 2002). They de-

pend on marine resources, are skilled navigators and fishers (Mulrennan & Scott 2000). 

When it comes to respecting Aboriginal rights to sea areas the Australian government is 

highly reluctant to grant the same rights that they grant on land (NOO 2004a).  

Captain Cook declared Australia terra nullius, implying that the land belonged to no-

one before colonialization and denying Aboriginal land tenure systems (Nursey-Bray 

2003). Terra nullius paved the way for private property division when the British 

started to settle on the new continent in 1788. Analogically, the seas have been termed 

mare nullius, but since sea space cannot be private property it cannot belong to anyone, 

neither to Aborigines nor to non-indigenous people (AIATSIS 2006, Mulrennan & Scott 

2000, Russa & Zeller 2003). Since the Magna Carta of 1215 the oceans have been con-

sidered subject to publics rights such as innocent passage and fishing (Levy 1999). Be-

fore that, coastal waters were regarded as the property of the local coastal communities 

(Robinson & Mercer 2000). Even though Aborigines arrived on the Australian continent 

about 60,000 years ago (Sutton 1998) and Europeans only at the end of the 18th century, 

the continent was deemed uninhabited and randomly allocated between new settlers. 

When the first British fleet arrived, they brought with them the cadastral grid. They 

slowly made it visible in the form of wire fences. This probably made Aborigines aware 
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of their dispossession for the first time. Even though Aborigines had their own grid, 

scarred trees and other markers, it was as good as invisible to the settlers and could be 

easily ignored (Byrne 2003). Fig. 11 shows the random drawing up and redrawing of 

boundaries by Europeans, while Fig. 12 shows Aboriginal tribal boundaries. 

 

        
Fig. 11: Historical boundaries of    Fig. 12: Tribal boundaries in Aboriginal Australia 
Australia, 1788 to present      (Tindale 1974) 
(Hughes 1987, p. xxvi) 
 
Mabo v Queensland [No. 2] (1992) overthrew the concept of terra nullius. The High 

Court ruled that the previous annexation by Britain had not extinguished “Native Title”, 

determining that two parallel land tenure systems existed, the customary Aboriginal 

land tenure and the Australian cadastral system (Brazenor et al. 1999). Native Title 

rights are the acknowledgement by Australian law that indigenous people have tradi-

tional rights to land and resources which have existed long before European settlement. 

Holders of Native Title have the right to practice their laws and customs. These often 

include living on their traditional country, access to areas for cultural purposes, hunting 

and gathering food. The specific implementation can differ from community to commu-

nity. Native Title is subject to extinguishment if other interests have been validated 

(NNTTa 2010). The Mabo decision only considered land rights (above the high water 

mark), not rights to the sea. The original claim, made in the Supreme Court of Queens-

land, did include rights to foreshore and fringing reefs, but those were dismissed by the 

court. Claims to areas outside the three nautical mile line had been withdrawn early on 

due to legal advice to avoid adding the Commonwealth as a defendant (Mulrennan & 

Scott 2000, Robinson & Mercer 2000). Today, about 20 percent of Australia is owned 

by Aborigines (Fig. 13) (DEWAH 2009). Until 1998 alone, the NNTT received 776 

Native Title applications of which 140 included seaward extensions (Robinson & Mer-

cer 2000). Fig. 14 shows the Native Title claims over sea country as of 2008. 
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Fig. 13: Native Title claims, 2009   Fig. 14: Native Title sea country claims, 
(NNTT 2010b, altered)    2008 (NAILSMA 2008, p. 15, altered) 
 
Compared to the recognition of Aboriginal land rights, legal recognition for traditional 

sea rights have been much more difficult and slow going (Muller 2008b). The govern-

ment is reluctant to share marine management with other stakeholders. Aborigines have 

been trying for decades to be included in the decision and managing processes of the 

marine environment. For them sea country is much more complex and important than in 

Western culture, where it is usually merely seen as a big blue that provides resources. 

Aborigines from the Northern Territory explain their connections to sea country like 

this: “For Yolngu, sea country is very important culturally. When we sit, when we think, 

when we sing and when we dream, we have visions about sea country. Yolngu sing 

about the winds coming in from the ocean. The sacred sites from the Dreaming stories 

are there, too. We sing some animals from the sea, which are sacred to us, passed down 

from one generation to the next. Yolngu have sacred sites in sea country because stories 

are tied up with that land underneath it. That’s why we paint and we explain those 

drawings and paintings. It is not a painting; it is a map, a map of the Dreaming and sea 

creatures and sacred sites. There are many stories behind it. Dhawu, or stories, are 

very important to Yolngu” (Papayannis & Mallarach 2009, p. 34). 

One of the most important court decisions concerning the sea was the Croker Island 

decision (Commonwealth v Yamirr 2001). Croker Island is situated at the north-west tip 

of Arnhem Land, Northern Territory. The Native Title claim, lodged in 1994, included 

land and sea areas. Land claim was granted over the islands themselves. The offshore 

areas, which cover about 2,000 square kilometers and are mostly situated within the 

coastal waters (within three nautical miles), were a much more complicated matter. The 

Northern Territory, the Commonwealth of Australia and the Northern Territory Fishing 

Industry Council opposed the claim over offshore areas (Levy 1999). In 1998, the Fed-

eral Court granted the claim over Croker Island sea country, but it restricted the rights to 
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personal and non-commercial activities like hunting, fishing for subsistence and protec-

tion of sacred sites. Aborigines cannot hinder private or commercial vessels from enter-

ing their sea country. Commercial fishermen, mining and pearling companies were still 

allowed to operate in these areas (Mulrennan & Scott 2000). This is one of the main 

issues where Aboriginal law collides with Australian law. Mary Yarmirr provided the 

following testimony: “Your common law says that the sea belongs to the Crown, but my 

law says that this belongs to my sea country. We do not trespass into another clan’s 

estate without asking permission” (Sharp 2002, p. 149). Under traditional law, Aborigi-

nes can prohibit other clans from entering their sea country, whereas Australian com-

mon law guarantees the right to navigate and fish in territorial waters as they are com-

mon property. Additionally, international law guarantees the right to innocent passage. 

The federal court determined that gaining permission to enter Aboriginal sea country 

only applies to other Aboriginal people and therefore private and fishing vessels cannot 

be subjected to these traditional restrictions (Levy 1999, NOO 2004b). The decision 

was appealed, but in 2001, the High Court upheld the decision of non-exclusive Native 

Title claims at sea (Strelin 2009). 

The Australian decisions concerning indigenous fishing rights contrast those from Can-

ada and New Zealand. Already in 1990 (Sparrow case), the Canadian Supreme Court 

found that indigenous people have inextinguishable rights to fish for food that take 

precedence over other users’ rights. This ruling paved the way for increased involve-

ment in the fishing industry (Notzke 1995, Prince 2003). The Maori in New Zealand 

have also negotiated joint ownerships in the fishing industry and have been granted 

more than one fifth of New Zealand’s fishing quotas (Bess 2001, Levy 1999). In Aus-

tralia, the Blue Mud Bay decision (July 2008) finally gave the Yolngu exclusive rights 

to sea country up to the low tide mark. This means that Northern Territory fishing li-

censes do not apply to 80% of the coast line anymore and anybody wanting to enter 

Yolngu sea country needs a permit to do so (Muller 2008b, NAILSMA 2008). Canada 

and New Zealand still have more rights, as they get preferential rights in commercial 

fishing as well. More and more stakeholders are agreeing to share management respon-

sibilities with Australian Aborigines, but discussing a share in economical benefits is 

not on the agenda yet (FAT & WMAC 2004). Huge amounts of money are involved in 

the Australian fishing industry. The commercial fishing industry operating out of Cairns, 

Queensland, consisting of over 800 ships, is worth about AUS $200 million. Recrea-

tional fishing in the Great Barrier Reef is probably worth around AUS $122 million 

(WTAPPT 2005). 

This is one of the reasons why more and more Aboriginal groups publish their own sea 

country management plans (see for example Bradley & Yanyuwa Families 2007, 
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CLCAC 2006, Dhimurru 2006, FAT & WMAC 2004, Ngarrindjeri Tendi 2007). Most 

sea country plans give an outline of how Aborigines see their sea country and how they 

would like to manage it. When it comes to sea country, Aborigines are dependent on the 

good-will of the fishing and other industries to accommodate their needs and make vol-

untary agreements over managing their sea country (CLCAC 2006). The plans are an 

invitation to develop relationships with other stakeholders having an interest in Abo-

riginal sea country (fishing industry, tourism, recreational fishing, and mining compa-

nies). “We need your good will, support and advice and hope our Sea Country Plan 

guides our future co-existence with greater equality than in the past. Our country needs 

us all working together, understanding its needs and limitations, not just what it can 

provide in the short term. Without this there is no healthy and sustainable future for any 

of us” (FAT & WMAC 2004, p. 5). Several groups place emphasis on cultural mapping 

as part of their development strategies (Bradley & Yanyuwa Families 2007, Dhimurru 

2006, Dhimurru 2008, FAT & WMAC 2004). Together with several environmental or-

ganizations, Dhimurru, the Aboriginal corporation presenting Yolngu interests, plans to 

map Dhambaliya Channel, including the seabed, for possible conservation as part of the 

Dhimurru Sea Country Plan (Dhimurru 2006).  

Other discrepancies include the arbitrary drawing lines of Western jurisdictional areas. 

In 2004, the Federal Court granted Native Title over the Wellesley Islands area, Queen-

sland. The claimants cited spiritual connection to their sea country “since time imme-

morial” (CLCAC 2006, p. 4). During the hearings for the Wellesley Islands claim, the 

elders explained that sea country extends as far as the eye can see. The court limited the 

extend of sea country to five nautical miles (from the high water mark) from inhabited 

islands and half a nautical mile from the mainland and uninhabited islands. This caused 

a “hole” in the area, where no Native Title is recognized, but completely surrounded by 

Native Title sea country (Fig. 15). “These artificial legal distances are not consistent 

with our cultural understanding of our Sea Country and do not make sensible manage-

ment boundaries. For the purpose of good management, therefore, this Sea Country 

Plan has been developed to apply to the whole of the original claim area” (CLCAC 

2006, p. 15). For Aborigines the extent of their sea country can vary. For some it in-

cludes all areas where they go hunting. Others extend to all places for which Aborigines 

have names or to places inhabited by ancestral beings (NOO 2004b). For the Yolngu, 

sea country can extend to the horizon or even beyond (Muller 2008b). 
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Fig. 15: Wellesley Islands sea claim area (CLCAC 2006, p. 16) 

 

Another artificial separation are the state lines. Even though they are invisible, for Abo-

rigines in the Northern Territory and Queensland the state border has significant conse-

quences. The Gulf of Carpentaria Commercial Fishermen’s Association has produced a 

Code of Conduct to acknowledge that the Gulf and its resources are shared with several 

indigenous groups. The Gulf borders the Northern Territory and Queensland. For the 

Northern Territory, the Code advised fishers how to respect Aboriginal sacred sites and 

obtain permits to go ashore on land owned by Aborigines and provides the relevant con-

tact details. For Queensland, any such protocols or contact details are missing. Since the 

Wellesley Islands area is part of Queensland, the according sea country plan seeks to 

remedy these omittances (CLCAC 2006). 

“As shown in the previous parts of this Sea Country Plan, many lines have been drawn 

on maps of our Sea Country, indicating Commonwealth, State and Local Government 

jurisdiction, as well as Commonwealth and Queensland fishing areas, fishing closures, 

protected wildlife areas etc. We welcome the establishment of some of these zones be-

cause if properly enforced they can help to protect and manage our Sea Country. How-

ever, most of these lines and zones have been established over our Sea Country without 

our consent and without our involvement in their management or enforcement. Fur-

thermore, these zones do not reflect the cultural and economic values of our Sea Coun-

try to us, and do not respect our traditional authority to make decisions about our Sea 

Country.” (CLCAC 2006, p. 27). 

The Australian government holds firm to its concept of the seas, denying Aborigines 

rights in the oceans which already have been granted on land. Cultural mapping could 

be a very effective tool to push for traditional rights by demonstrating Aboriginal sea 

management practices and life styles. By putting their TEK into GIS their presence in 

the oceans, which has been ignored for so long, can be made visible to outsiders and 

attest that this environment is part of Aboriginal life and has been for ages. 
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4 Cultural Mapping with GIS - Possibilities and Limitations 

4.1 Availability, Logistics and Costs 

The development and declining costs of GPS, GIS, the internet and easier access to spa-

tial data paved the way for indigenous people to map their own land. Many mapping 

projects might not have been undertaken without the availability of these technologies 

(Rundstrom 2009). The first GIS is said to have been invented in Canada in the 1960s 

(Goodchild 2009). Nowadays, almost everybody can make their own maps. Guidebooks 

and support networks can be easily found over the internet for free (see Appendix H for 

more on this matter). Some GPS and GIS technologies do not even require literacy in 

order to operate them (Poole 2003, Mallie 2010). GIS makes it possible to store, process 

and analyze huge amounts of data (Bauer 2009). Furthermore, GIS makes the data eas-

ily accessible for planners and decision makers as well as indigenous groups themselves. 

If the data is stored digitally it is more likely to be used for management and planning 

(Tripathi & Bhattarya 2004). Maps and GIS give data increased credibility and authority 

(Harris & Hazen 2005, Monmonier 1995, Nietschmann 1995). This can help lessen 

power inequalities and give indigenous groups a greater voice to pursue their interests 

(Bauer 2009). One restriction to cultural mapping with GIS is the availability of elec-

tricity, the internet and maintenance infrastructure (Corbett et al. 2009). Many Aborigi-

nes live in very remote areas in Australia. Only 2% of non-indigenous people live in 

very remote parts of Australia, whereas 27% of indigenous Australians live in very re-

mote areas (see Fig. 16 and 17) (ABS 2003a). 

   
Fig. 16: Remote areas across Australia  Fig. 17: Indigenous population distribution,  
(ABS 2003b)  2006 (ABS 2010, altered) 
 
There are a variety of open source GIS softwares available, like Google Earth, GRASS 

GIS, QGIS or uDig. But to get the most out of a mapping project the software should be 

selected according to the needs of a project. The process must be data-driven, not tech-

nology-driven (CIER 2010, Robbins 2003, Tripathi & Bhattarya 2004). Many projects 
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purchase complex hardware or GIS technologies before deciding on the methodology or 

what kind of information will be collected and how it can best be stored and analyzed. 

Hardware and software are just a means to an end. The information should be at the 

center of the project (Brooke & Kemp 1995). When the data is intended to be shared 

with other stakeholders, the software should be compatible with the software used by 

the stakeholders involved. This guarantees that maps and other data are interchangeable. 

Most government agencies use ArcGIS, a commercial software from ESRI. Of 23 Ca-

nadian indigenous mapping projects that took part in a survey 100% were using ArcGIS 

(CIER 2010). In the US, ArcGIS is available for free to tribal groups. Groups in Austra-

lia have to pay annual license fees, if they choose to employ this software (Mallie 2010). 

For many groups, no matter what software would fit their needs best, the deciding factor 

is money that determines what software will be used in the end. The Alngith, north 

Queensland, looked at several commercial software options before using Google Earth 

in the end, because their funding would not cover anything else (Morrison 2010).  

The software component is not the only aspect that requires funding. Sufficient funding 

is one of the most critical problems of mapping with GIS (CIER 2010, Chapin & 

Threlkeld 2001, Morrison 2010, Nielson 2010, Whear 2010). Even though Nietschmann 

(1995) points out that producing maps is relatively cheap compared to sending indige-

nous representatives to international conferences in order to make their voice heard be-

cause they can be translated easily, generate credibility, can be copied and can be 

mailed or faxed easily, funding remains one of the main issues attached to cultural map-

ping. First of all, the hardware and software has to be purchased, set up, maintained and 

maybe even upgraded later. For operating these systems either outside experts have to 

be hired or somebody within the community needs to be trained for managing the data 

(Corbett et al. 2009, Rambaldi et al. 2006). Although a lot of spatial data is available 

online, it might not fit specific needs and satellite images or the like have to be pur-

chased as well (Brodnig & Mayer-Schönberger 2000). At least one person has to be 

employed fulltime for updating and managing the data (Mallie 2010, Nielson 2010). 

Two people would be ideal though, as gender restricted data needs one male and one 

female officer to be handled appropriately to Aboriginal customs (Mallie 2010). 

The problem with many projects is that they can only be maintained short term (Chapin 

et al. 2005, Moylan et al. 2009). Long-term funding is also an uncertainty for Australian 

mapping projects (Mallie 2010, Nielson 2010, Whear 2010). According to Buckley 

(1998) using GIS will initially decrease productivity, as resources have to be directed 

for equipment, training and data organization. It might take two to three years to actu-

ally benefit from initial investments. After that, productivity will surpass that of projects 

without GIS (Fig. 18). 
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Fig. 18: GIS productivity (Buckley 1998, p. 101) 
 
Based on 23 mapping projects in Canada, the average costs to run a project were be-

tween C$ 60,000 and C$ 350,000 annually. 44% of these funds came from government 

or other external sources, 52% were funded through internal department budgets and 

4% came from other sources. External funding requires top-notch record keeping and 

report writing in order to demonstrate what the money has been used for. Inaccurate 

book keeping can quickly put an end to continual funding. Government funding makes 

mapping projects especially vulnerable, as political changes and therefore funding pri-

orities or application procedures can change repeatedly. Of the 23 mapping projects in 

Canada 43% had to shut down their operation at some point due to insufficient funding 

(CIER 2010). 

The problems of funding and accountability for Aboriginal groups in Australia shall be 

explained with the example of Dhimurru, the Aboriginal corporation representing 20 

clans of Yolngu traditional owners in the Northern Territory. Dhimurru receives fund-

ing from 30 separate organizations, which all require separate annual applications, regu-

lar reports and acquittals. One of these organizations is the Indigenous Heritage Pro-

gram (IHP). The IHP used to be run by the Aboriginal and Torres Strait Islander Com-

mission (ATSIC). It is now part of the Department of Environment, Water, Heritage and 

the Arts (DEWHA), formerly the Department for Environment and Water Resources 

(DEW), which used to be the Department for Environment and Heritage (DEH), when it 

was taken over from the ATSIC. Dhimurru has received funding from the IHP since 

2000, receiving between $A50,000 and $A124,000 annually. When the competence 

changed from ATSIC to DEH rules and procedures changed as well, causing the re-

ceived funding to be only half of that of the previous year. Dhimurru had not had the 

opportunity to establish relationships with the new people in charge or to clarify the 

new guidelines. The next year, funding increased but still did not reach the full amount 
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that had been applied for. After three years of developing relationships with the IHP and 

further clarifying grant conditions, Dhimurru received full funding again (Muller 2008a).  

In order to justify funding, activities have to be clearly identified as part of a project. 

For most projects this is rather difficult, as day-to-day activities and responsibilities of 

caring for country often overlap with project-related activities. Project activities have to 

be listed and measured (in money and time). A lot of Aboriginal heritage, cultural and 

environmental practices will never be economically accountable, as Western funding 

schemes cannot account for the complexity of traditional management. Securing fund-

ing and fulfilling project tasks can put caring for country activities on the back burner as 

project activities take precedence. This balancing of obligations, priorities, regulations 

and laws of two very different systems – the own community and Western bureaucracy 

– can be very time-consuming and confusing. It is a skill that Muller (2008a, p. 404) 

calls ‘cultural brokering’. Although the funding is one of the biggest logistical problems, 

the compatibility of the data fed into a GIS is also an essential aspect of a mapping pro-

ject, especially if the data is to be shared with other stakeholders. Cultural brokering has 

to be done there as well, as GIS is a Western tool that was not intended for the purpose 

it is used. 

 

4.2  GIS and TEK 

GIS is a Western tool, developed by Western nations for Western purposes, based on 

Western cartographic and scientific principles. Cultural mapping combines Western and 

indigenous world views and information. When these are combined, it often comes to a 

clash of cultures and concepts. At the same time GIS can also help overcome possible 

problems, as it acts as a translation tool. Putting indigenous knowledge, also known as 

traditional ecological knowledge (TEK), into a GIS means putting it into a language that 

can be understood by Western society. 

TEK is local knowledge acquired through generations of observations and trial-and-

error testing. Often used synonyms are the terms ‘indigenous ecological knowledge’ or 

‘local ecological knowledge’. Other less common terms are ‘community knowledge’ or 

‘native knowledge’. TEK is not limited to one specific field but can encompass hunting 

and gathering, ceremonies, stories and medicinal knowledge (Berkes et al. 2000, Drew 

2005, Gerhardinger et al. 2009, Tripathi & Bhattarya 2004). It gets passed on orally and 

through shared experiences (Berkes et al. 2000, Turner et al. 2000). Many tasks and 

parts of TEK are age and gender specific. Those skills can often only be taught and 

learnt by a person of the appropriate age and gender. Men and women often employ 

different but complementary roles in a community. Therefore, when aiming to under-

stand a local knowledge system in its entirety both genders have to be included in the 
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research. But often studies are limited to contact with the dominant, and usually male, 

members of the community, neglecting activities carried out and knowledge held by 

women (Hamilton & Walter 1999, Omoto 2004). Not all traditional practices are ecol-

ogically sustainable and often apply to very specific circumstances. Established TEK 

systems can become obsolete, if they do not adapt fast enough to changing environ-

mental conditions (Berkes et al. 2000, Schwartzman & Zimmerman 2005). Especially if 

TEK is transferred to a GIS this needs to be kept in mind. Once the data has been fed 

into a digital database, it has to be updated regularly to remain useful (Anuchiracheeva 

et al. 2003). 

Compared to Western science (see Table 4), TEK is often either “ignored or used in-

adequately” (Hamilton & Walter 1999. p 13), “dismissed for being subjective” (Ames 

2003, p. 184) or regarded as “methodologically questionable, anecdotal, or – at best - of 

localized importance” (Brodnig & Mayer-Schönberger 2000, p. 2). Usually, neither in-

digenous nor Western knowledge provides all answers or is always sustainable. There-

fore, many researchers agree that conservation approaches that combine TEK and West-

ern science offer the best protection, combining the strengths of both worlds and provid-

ing accountability to each other (Aswani & Hamilton 2004, Aswani & Lauer 2006, As-

wani & Lauer 2008, Baelde 2003, Bird et al. 2003, Caillaud et al. 2004, Carter & Hill 

2007, Hamilton & Walter 1999). 

 

Traditional Ecological Knowledge Western Science 
Oral tradition Written tradition 

Learned through observation and hands-
on experience 

Taught and learned abstracted from the 
applied context 

Holistic approach Reductionist 

Intuitive mode of thinking Analytic and abstract reasoning 

Mainly qualitative Mainly quantitative 

Data generated by resource users (inclu-
sive) 

Data collected by specialists and experts 
(exclusive) 

Diachronic data (long time-series on one 
location) 

Synchronic data (short time-series over a 
large area) 

Environment as part of social and spiritual 
relations 

Hierarchical and compartmentalized or-
ganization 

Based on cumulative, collective experi-
ence 

Based on general laws and theories 

Table 4: Comparing TEK and Western science (Brodnig & Mayer-Schönberger 2000, p. 
5, after Johnson 1992) 
 
The Quandamooka people of Moreton Bay, Queensland, employ a holistic and interre-

lated resource management approach, which combines spiritual, economic, environ-

mental and social aspects instead of keeping them separate. But they also acknowledge 

that Western knowledge is vital in large scale environmental strategies, e. g. when man-

aging migrating species or coordinating the numerous different uses and influences on 
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the seas, since TEK focuses on the local scale. Furthermore, they “believe that by mar-

rying the two systems of knowledge (that is Aboriginal scientific knowledge, technology 

and attitudes to the environment; and Western science and technology), the collective 

wisdom of both cultures will ensure a more holistic approach to life. Science, technol-

ogy and the environment ideally would no longer be discrete separate units, but as on-

going interactions within the total ecosystem.” (Barker & Ross 2003, p. 303). The envi-

ronment can only profit from multiple perspectives, knowledge systems and manage-

ment method (Barker & Ross 2003). 

But even if people agree that Western and indigenous science should be combined, how 

well can a GIS accommodate indigenous ideology? Louis (2004, p. 11) criticizes: “I am 

silenced by the limitation the tools that Western cartography provide for me as an In-

digenous Hawaiian cartographer, tools that have been developed to favor empirical 

objectivity and thereby marginalize Hawaiian cartographic expressions. Yet, as I 

search for a means to express myself, I find myself using the language of my colonizer 

to convey a perception of myself.”  

Indigenous cultures see their environment as a whole. Everything is interconnected and 

inseparable: ecology, animals, plants, people, religion, spirituality, social issues and 

heritage (Colding & Folke 2001, Turner et al. 2000). Western conservation management 

tends to separate all these issues. In a GIS, they are mapped in separate layers and man-

aged accordingly, which would be in complete contrast to the holistic concept of in-

digenous people (Byrne 2008). 

In the Aboriginal conception of the world, everything is interrelated. Where people dif-

ferentiate between culture and nature, Aborigines see them as one (Pannell 2006, 

WTAPPT 2005). For Aborigines, everything revolves around ‘country’. Country has 

many meanings. It encompasses the history, culture, spirituality and resources. Aborigi-

nes believe that the landscapes were created by giant animals or people during the 

Dreamtime. These creatures shaped the mountains, rivers, the sea, islands, reefs and all 

animals and plants that live in them (ATSIC 1998, Smyth 1996). Dreamtime trails and 

sacred sites form the center point of Aboriginal land and are part of defining territories 

(Smyth 1996, McNiven 2003). Aborigines live with their land in symbiosis. The land 

takes care of the people and the people look after the land. Each territory is part of a 

family and just like blood ties, these bonds cannot be broken. People and landscape are 

irrevocably connected. Aborigines cannot be parted from country, even if physically 

removed (Smyth 1996, Strang 2005). Even if a person dies, the spirit returns into the 

homeland. People refer to trees or rocks as their mother or their father. Aborigines get 

‘raised’ by their ancestral lands. It ‘feeds’ them by ‘allowing’ them to catch fish or 

gather plants. In return people ‘take care’ of the land. It is a give and take that has been 
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inherited through the generations. In order to fulfill the responsibilities to the land and 

to be able to understand it, Aborigines carry maps in their heads based on the stories 

that criss-cross country. This knowledge ensures the survival and well-being of country 

and its people. To preserve it, regular interaction with the land is essential. Therefore, 

even if people do not actually live on country any more, they make every effort to visit 

it as often as possible (Strang 2000). 

 

 
Fig. 19: Yanyuwa concept of seasons (Baker 1992, p. 70) 

 
Aborigines possess meticulous knowledge of their environment. The plant and animal 

food calendars of the Yanyuwa, Northern Territory, show their detailed understanding 

of seasonal patterns (Fig. 19) and diverse food sources. All knowledge is inseparably 

intertwined. They can tell the signs when it is the best time to hunt a certain species by 

flowering times of specific plants (Baker 1992). They recognize the beginning of the 

dry season by the arrival of certain species or know when the time is right to harvest 

goose and crocodile eggs by the appearance of fireflies (Rose 2002). 
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Hunting patterns can be connected to blooming flowers, the appearance of certain spe-

cies of birds or insects or might be restricted due to family circumstances (Rundstrom 

1995). It is difficult to transfer this holistic view to a GIS. The same problem has been 

encountered by the Girringun, Queensland. “If I say that a particular plant coming into 

flower is the sign to go out and raid the scrub hen nests, how do you map that? The lo-

cation of the scrub hen nests can be mapped. Different things like this can be mapped by 

month, but how do we map the knowledge?” (Nielson 2010). Can GIS make these con-

nections adequately visible? As Rundstrom (1995, p. 47) puts it: “… GIS does not cap-

ture relatedness, it constructs it. … One important implication is that the principle of 

ubiquitous relations can be omitted or ignored in technoscience, but not in indigenous 

thought.” And through this omittance important aspects of the culture are lost. Further-

more, the ideology, the basis and the context of this information is often lost. “The chief 

failing of this technology has been its inability to further our understanding of the cul-

tural logic that lies behind the relations of space.” (Fox 1995, in Pearce & Louis 2008, 

p. 111). And even though these statements are more than a decade old and GIS tech-

nologies have advanced since then, these problems persist. GIS cannot convey the 

whole depth of TEK because an essential part is the connection to actual space one has 

to experience to understand it. Mahood (2006, p. 10) took part in the trips of the Wal-

majarri to revisit country, where stories were retold and relived, and recounts of her 

experience: “Having so recently visited many of the locations it was a strange privilege 

to feel the relationship of each place to the other on both map and paintings, to know 

them physically and to experience one’s own vestigal sense of embodied knowledge.” 

Mapping technologies like GIS are not inherently unsuitable for mapping TEK as they 

can be adjusted to fulfill most indigenous people’s needs. Nevertheless, original and 

inventive GIS uses are still rather the exception than the rule. Western maps are usually 

with north at the top, seasonless, fixed in time and space and have no single point of 

view. These choices of cartographic language determine how one experiences the map 

and perceives the place it represents. Pearce & Louis (2008) changed those mapping 

aspects for a coastal area in Hawai’i, Nu’alolo Kai. First they changed the perspective 

from an aerial view (Fig. 20) to an angle looking at the coast (Fig. 21). This is a much 

more realistic view, as this coast is only accessible from the water, not from land, as 

could be assumed from looking at Fig. 20. Fig. 21 and Fig. 22 add the sun’s movements 

in summer and winter time. This is important information, as the areas that receive no 

sunlight during winter stay humid and are thus important resource areas producing 

maggots. Other important information concerning resources are the tides (Fig. 23). For 

more accuracy, the tides should illustrate the tide changes over the year as well. This 

animated form of cartography represents important aspects of indigenous mapping. 
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Nevertheless, it still lacks essential features of traditional Hawaiian representation of 

space transmitted through song, dance or story telling. They still mainly focus on sight, 

omitting human interaction, sounds or even smells (Pearce & Louis 2008). 

 

   
Fig. 20: Aerial view with angle used in    Fig. 21: Oblique perspective 
oblique perspective (Pearce & Louis        (Pearce & Louis 2008, p. 119) 
2008, p. 119) 
 

 
Fig. 22: Animated frames simulate movement of summer sun (Pearce & Louis 2008, p. 
121) 
 

  
Fig. 23: Animated frames simulate movement of winter sun (Pearce & Louis 2008, p. 
121) 
 

 
Fig. 24: Animation frames simulate daily tidal cycle (Pearce & Louis 2008, p. 122) 
 

The mapping project from Cape Arid National Park, Western Australia, found espe-

cially the connections between the spiritual aspects and the landscape difficult to ex-

press with a GIS (Guilfoyle & Morgan 2010). The Girringun came to the conclusion 

that if the wanted to accommodate holistic relationships a regular GIS would not do. 

They are trying to solve the issue of connectivity between places with the development 

of a Wiki. Nielson (2010) explains it like this: “Cultural mapping isn’t just about mak-

ing maps. Certainly that is part of it but … the actual mapping of cultural heritage has 

been becoming a smaller and smaller part. This is because cultural heritage is about 
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knowledge…. It [the Wiki] may not be classical mapping, i.e. landscape component 

mapping, but it begins to allow linkages to be shown. I believe that in the future this will 

become the best way to record cultural heritage. Mapping will always play a part, but 

linking the information together will open new doors for understanding.” 

Mapping TEK is difficult and some aspects are easier to accommodate than others. But 

even if GIS cannot convey the full depth of a culture, especially the connectivity and 

overall ideology, many people agree that the combination of Western technology and 

indigenous culture may not be perfect but can be a powerful combination. There are 

new programs being developed to gradually overcome the shortcomings of recording 

TEK with GIS. 

 

4.3  Oral versus Written Culture 

Not only the content of TEK poses a problem but also the means with which it is tradi-

tionally transmitted, namely primarily orally. This can include stories, songs or poems. 

TEK can also be transmitted through rituals or dancing, e.g. hula in Hawaii (Johnson et 

al. 2005, Louis 2004). All these means are categorized as performance cartography 

(Woodward & Lewis 1998) and stand in big contrast to the written science of Western 

culture. Whereas oral language plays an essential role for knowledge transmission in 

indigenous cultures, in Western science the written word is more often than not the only 

thing accepted to be credible (Tobias 2000). Oral traditions have often been written off 

as pre-literate, implying that they are not as accurate and not as reliable as if they were 

recorded on a piece of paper. As some societies developed literacy, the reputation, ac-

knowledgement and value of oral traditions diminished. Compared to the written word, 

they became ‘primitive’. There is a misconception in the Western world, which relies on 

the written world to record knowledge, that oral traditions are weaker and not as reliable 

because their own oral abilities are not very accurate. “It has been documented, however, 

how long stories and songs passed in the oral tradition may be kept without being writ-

ten down, whereas many literary persons cannot remember their grocery lists without 

scribbling them on the back of an old envelope” (Rice-Rollins 2004, p. 40). 

When bringing GIS into the dilemma of written versus oral traditions the implications 

can be twofold. On the one hand, GIS cannot accommodate complex languages and 

nuances of different words that might be crucial in oral transmission. Therefore, many 

groups make audio or video recordings or create separate text files of certain aspects of 

knowledge, if they cannot be put into a GIS (Guilfoyle & Morgan 2010, Morrison 2010, 

Nielson 2010). This is especially important in cases were GIS is used to store data to 

preserve it for future generations and prevent it from being forgotten (see Bennison 

2010, Moore 2010, Morrison 2010, Nielson 2010, Whear 2010). On the other hand, GIS 
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makes it possible to overcome language barriers as it serves as a common language for 

both sides. Even people that cannot read or are not very eloquent in the language of the 

dominant culture can use GIS to achieve their goals. Also, GIS gives orally transmitted 

data more credibility. David Nahwegahbow, an Anishinabe lawyer of the Whitefish 

River First Nation, Canada, commented on land right claims in the foreword to Tobias 

(2000, vii): “Clearly, words were not sufficient. …we had anecdotal testimony, but that 

was not good enough. … So you need to draw them a picture. That’s what land use and 

occupancy mapping is all about.” 

Language itself is essential for indigenous people and TEK. It is rich in information. 

Different terms can apply to one and the same landscape feature. The appropriate usage 

can depend on the time of year or the social or spiritual circumstances. Being familiar 

with these terms can be essential for proper navigation. Using them incorrectly can be 

considered bad manners or disrespectful (Rice-Rollins 2004). In many cultures, whole 

languages or terminology have already been lost due to colonialism. In Canada indige-

nous languages, ceremonies and other culturally important traditions were deliberately 

suppressed by the government for decades and some vanished completely. A lot of spe-

cialized terminology for plants, animals or places was lost (Turner et al. 2000). The 

same happened in Australia, where dispossession, assimilation, protectionism, the re-

moval of children (‘Stolen Generations’) and suppression of cultural practices weakened 

the connections between Aborigines and country (Johnson et al. 2005, Muller 2008a, 

Nursey-Bray 2003, Smyth 1997). But, considering that Aborigines have more than 200 

years of colonialism and post-colonialism behind them, they have been able to conserve 

their culture rather well. The more fertile regions of eastern and southwestern Australia 

had to endure heavier influence on Aboriginal culture than other areas (Sutton 1998). 

Today this knowledge is further threatened from being forgotten due to sedentary life-

styles, the influence of Western culture and substance abuse (Mahood 2006). This loss 

of cultural knowledge is a big concern in Australia and often at least partly reason for 

cultural mapping projects (Bennison 2010, Mahood 2006, Moore 2010, Morrison 2010, 

Nielson 2010, Whear 2010). 

Then again, as indigenous cultures and traditions are eroding all around the world, put-

ting TEK into GIS could endanger the survival of oral traditions (Pearce & Louis 2008). 

It should therefore not be seen as a substitution for traditional methods of knowledge 

transfer but as complemental. An extreme example of the dangers of lost knowledge and 

sole relying on GIS is shown in the following example from Canada. Inuit from the Ig-

loolik region, Nunavut, use wind behavior, snowdrift patterns, animal movements and 

behaviour, tides and currents for orientation. It takes years to learn these methods. The 

increased usage of GIS units, especially by the younger and less experienced people, is 
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a cause for concern. In order to survive through snowstorms, whiteouts and fog, Inuit 

way finding methods need to be reliable, which they are. Until recently, the idea of get-

ting lost has never entered the mind in those regions. The introduction of and the in-

creased dependency on technologices have changed that, as every technical device car-

ries the possibility of malfunction, dead batteries or loosing the device. In the most 

northern reaches of Canada, these mere complications can have fatal consequences, as 

has happened several times in the 1990s. GIS enables even people who know very little 

about navigation to travel successfully through environment they are unacquainted with. 

The machinery does all the work. One does not have to understand the mechanics or 

data behind it to reach one’s destination. Navigation by engaging with the environment 

is not a necessity anymore. But in hostile ecosystems it is still the safest means of trav-

eling, even today (Aporta & Higgs 2005). 

Without having looked yet at how TEK is altered, when it is put into a GIS the mere use 

of GIS no matter how well it is done can endanger indigenous cultures or at least certain 

aspects of it. Oral transmissions are not necessary anymore to access this knowledge. 

But one has to keep in mind that not doing anything to preserve TEK might be just as 

devastating for some cultures since at least some parts of this knowledge would be pre-

served in a GIS. In order to better understand and judge what happens to the data when 

it is transferred from its original state, e. g. a story or a dance, into a computer system, 

one has to look at the transformations that take place. 

 

4.4  Fixing TEK to x- and y-Coordinates  
Mapping means giving a location a name, a meaning, a history or an attribute like what 

kind of landscape one can find in this specific location. Mapping makes places visible to 

people who have never been there or who do not even know it existed. Cultural map-

ping connects a location with information. Sometimes this information was never meant 

to be put into a map as not every piece of information can be fixed to one x- and y-

coordinate on the grid. As Hultman (2007) puts it, one anthropological definition for 

culture is ‘a way of life’. If one wants to map culture, one needs something visible, 

something tangible. Putting everyday life into a GIS requires it to be put into a grid, 

therefore fixing culture. Mapping has become a “rush to locate everyone and every-

thing” (Rocheleau 2005, p. 328). It permanently fixes people and resources to x- and y-

coordinates limiting dynamic and complex contents to a 2-dimensional plane thereby 

making them static and reducing their meaning. 

Many indigenous cultures have flexible and fluid boundaries. These boundaries can 

include territories, resource areas or hunting grounds. Making them visible in a GIS can 

be quite difficult and sometimes requires them to be fixed to one location nonetheless. 
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What was once dynamic becomes static, eliminating an essential part of indigenous cul-

ture (Fox 2002, Johnson et al. 2005, Roth 2007). Mapping freezes information, limiting 

it in its significance and taking something away from its original meaning. Fixing 

boundaries can also lead to conflicts as they draw attention to the extent of one’s own 

territory and neighbor territories. Where before everybody was content with overlapping 

and fluid rights to resources or territory, official boundaries can be contested and fought 

over (Fox 2002). 

As TEK is dynamic and changes over time it adapts to environmental changes. Fixing 

data to one location might show just one short moment in time that will become out-

dated in the near future (Stocks 2003). Maps, especially if printed, become outdated and 

need to be replaced on a regular basis. Indigenous people do not need printed maps. 

They have a map in their head. These maps allow them to navigate around their land. 

Australian Aborigines have maps in their heads that have been passed down through 

generation, allowing them to walk ancient trails that no group member has visited for 

generations. These maps are both timeless and get renewed continually. The informa-

tion ‘updates’ are part of the natural process of the tradition of oral maps (Peat 1996). 

For Yolngu, boundaries are based on stories and mythology. They are not simple, mean-

ingless lines but have their own specific stories, reasons and laws attached to them. 

They can be physical barriers, like rivers or changes in vegetation, but they can be in-

visible as well. Stories tell them where their land ends. The Yolngu believe that honey 

sampled by Dreamtime beings and found to be bad is due to the land belonging to an-

other group (Williams 1986). Also, when Aborigines enter land that belongs to another 

group, they lack the specific knowledge for that land and feel like foreigners (Rose 

2002). Thus geographical barriers are established. Stories can easily be adapted to 

changing circumstances and changing boundaries and everybody in the community can 

tell stories and ‘update’ them. Adjusting GIS data to new circumstances is far more 

complex. And as mentioned before, if the money and staff is not there to do so, the in-

formation might not be updated at all. 

Fixing boundaries or TEK to one location can have permanent impact on indigenous 

concepts of space or eliminating them completely with time (Fox 2002). This happened 

for example in Siam, today known as Thailand. When the British conquered parts of 

Burma in 1825, they repeatedly asked Siam to negotiate the boundaries between the two 

territories. The Siamese court responded that there were no boundaries, but if the British 

wanted some, they would need to ask the people living there as they considered it a lo-

cal matter. Up to this point in history, Siam had never had a need for fixed boundaries. 

They saw their land as overlapping, hierarchical power centers. Finally, Siam adopted 

the British concept of space and boundaries and started using maps for their own pur-
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poses. Had they not done this, Siam might have ended up as a colony, too (Winichakul 

1994). Even today, the impacts of this decision are noticeable. Thailand controls the 

majority of its historical and topographical maps and aerial photos, whereas for other 

countries in Southeast Asia it is usually easiest to obtain those materials from US or 

European collections. Siam’s adoption of Western mapping and keeping possession of 

its own maps was vital in maintaining control over its lands (Fox 2002). On the one 

hand, the traditional concepts of space got lost with the adoption of Western mapping 

principles. On the other hand, it was an effective weapon against colonialism and en-

sured the survival of the Siamese state. 

Making TEK visible on a map, therefore making it tangible, has advantages when nego-

tiating with the Western world. Even if fixed boundaries might not be desirable, if the 

map is intended for government agencies or other stakeholders, vague or intangible data 

might not be accepted (Nielson 2010). Projects might loose their credibility right from 

the beginning and compromises have to be made. So far, we have seen that most im-

pacts of GIS on TEK and indigenous life styles can have positive as well as negative 

effects, sometimes even at the same time. A lot depends on how and for what the data is 

used and who uses and controls it. People who are familiar with the data are more likely 

to handle it appropriately. 

 

4.5  Alteration, Distortion, Assimilation 

When TEK is fed into a computer system, it has to be translated or encoded. As with 

most translations the possibility of something being lost in the process is quite high. 

Meanings get lost. Information is altered, distorted or assimilated. Knowledge is taken 

out of context, misinterpreted or reproduced incorrectly. “The information becomes a 

mere shadow of what it used to be” (Rundstrom 1995, p. 52). On the outside it might 

appear to be still the same knowledge, but it will be diluted by being taken out of con-

text (Pearce & Louis 2008).  

Some aspects of TEK are more prone to alteration, distortion and assimilation than oth-

ers. When the government of Moorea, French Polynesia, wanted to include TEK for 

planning marine protected areas around the island, the locals did not trust that GIS data-

bases were adequate to store their non-economic information, such as spiritual aspects, 

which they felt needed to be part of the project. As they had no access to and no under-

standing of GIS technologies they feared their data would be misinterpreted or misused 

once it was fed into the database (Walker 2001). 

Data loss during the translation process can happen unintentionally as well as intention-

ally. Some information might get discarded because it would be too difficult or too in-

convenient to map because it does not fit prefabricated categories. Too esoteric data 
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might be dismissed as not scientific enough and unmappable, other data will be priori-

tized (Bryan 2009, Corbett et al. 2009). For example, some biosystems get preferential 

treatment because of their “mappability” (Harris & Hazen 2005, p. 108). Some ecosys-

tems are harder to define than others. Compared to islands, water bodies or forests, 

grasslands are not as distinctive and therefore not as visible on a map (Harris & Hazen 

2005). 

Combining indigenous with Western concepts might not only have an influence on the 

data put into a GIS, but also on the culture itself. If indigenous people are constantly 

confronted with Western concepts and forced to adapt their own ideology to these con-

cepts, they might come to project these concepts onto their own ideologies or neglect 

their own cultural traditions, at least temporarily for the duration of a mapping project. 

This leads to less authentic representations of TEK, but consciously so that Westerners 

are more likely to grab the information content. In other words, Western influence can 

“displace local vision” (Jolly 2007, p. 509). A good example is ‘Tupaia’s map’. Tupaia 

was a native from Ra’iatead, Tahiti, who joined James Cook on the Endeavor in 1769. 

Besides acting as a guide and interpreter for Cook, Tupaia produced a now famous map 

of islands in the Pacific. The map covered the seas from Fiji to the Marquesas Islands, 

spanning 40 degrees of longitude and 20 degrees of latitude (Lewthwaite 1970, Finney 

1998). Tupaia had to adapt his explanations so that Cook and his crew could make sense 

of them. It was not his indigenous point of view. Although that certain view will never 

be known, it is likely that among his own kind he would have explained the map 

through stories and songs (Jolly 2007), not directions of north and south, which he tried 

to employ and which led to misunderstandings (Finney 1998). Active navigation would 

have replaced geographical teaching with pen and paper (Jolly 2007). 

Aborigines are aware that their maps are not always understood by outsiders, as they are 

often not supposed to. This deliberate encoding can be mistaken for lack of knowledge 

on how to do it ‘better’. Therefore, many indigenous people adapt their indigenous 

worldviews so that they can be understood by outsiders as well. Larrtjannga Ganambarr 

of the Yolngu was asked to produce a map painted on bark that could be understood by 

Yolngu as well as Europeans. The end product (Fig. 25) can be recognized as Arnhem 

Bay (Fig.  26), but it is untypical for Yolngu. Usually paintings from that region are 

more geometric with a high degree of symmetry and generalization of topographic fea-

tures. Fig. 25 shows the place where Bul’ngu (thunderman) shaped the clan land. The 

shark, stingray and barracuda are spirit beings inhabitating the coast. Bul’ngu itself is 

shown as a more typical bark painting inside the map (Sutton 1998). Compared to in-

digenous maps shown in chapter three, Fig. 25 is missing important cultural information 

and the uniqueness of traditional Aboriginal maps. The actual geographic location is 
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easier to recognize, but the cultural information content has almost decreased to the 

level of the Western map. 

   
Fig. 25: Map of Arnhem Bay, Arnhem  Fig. 26: Map of Arnhem Bay, Arnhem  
Land, by Larrtjannga Ganambarr   Land (Sutton 1998, p. 405) 
(Sutton 1998, p. 404) 
  

Whereas Tupaia’s exclusion of indigenous mapping aspects was due to the limitations 

of the mapping methods of that time and his wish to make to be understood by Cook 

and his crew, Aborigines in modern Australia sometimes deliberately leave out parts of 

TEK out of fear that they could be ridiculed or not be taken seriously, like spiritual, su-

pernatural or sacred aspects. This form of self-censorship is the result of cultural restric-

tions and educational assimilation of the 19th and early 20th centuries as well as suspi-

cious anthropologists doubting the authenticity of such claims. To preempt second-

guessing certain aspects of Aboriginal culture, Aborigines may only make edited or 

abridged versions of their culture available to outsiders (Byrne 2008). Also, Aborigines 

today produce both kinds of maps, maps in the form of oral transmissions and Western 

maps. Increasingly, these two systems mix and overlap. Performance mapping is part of 

educating outsiders just as cultural GIS maps are part of teaching the next generation 

about country. This increased combination of both systems leads to more reflexive ver-

sions of Aboriginal culture and can result in changing it over time (Strang 2000). Possi-

ble long-term effects of GIS on indigenous culture are unknown at this point (Rund-

strom 2009, Strang 2000). 

The problems of cartographic translation have been acknowledged, but solutions are 

seldom offered (Pearce & Louis 2008). GIS is the most common mapping method today 

and therefore mapping project will always have a Western factor involved. Alteration, 

distortion and assimilation are much more likely to happen if uninitiated people from 

outside the community are hired to operate a GIS (Johnson et al. 2005). They may un-

derstand the technology, but since they are missing the cultural background, the misun-

derstandings might happen before the data is even put into the system. If indigenous 

people are responsible for feeding the data into the system themselves, they also have 

better control over what should be put into a GIS and who has access. Morals that 
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would restrict the usage of certain information are difficult to incorporate into a GIS. 

Putting TEK into a GIS makes it more accessible, even far away from its geographical 

place of origin, increasing the chances that the data will be used for other intentions than 

its original purpose and context. 

 

4.6  Issues of Access and Privacy 

Written culture, and therefore GIS as well, have the advantage of making knowledge 

more widely available, making it easier accessible to relevant stakeholders.  At the same 

time this makes it more vulnerable to misuse. The original owners of this knowledge 

can loose control over how the information is used (Bauer 2009, Byrne 2008, Turnbull 

2007). Especially when it comes to sensitive, restricted information, many indigenous 

people are reluctant to share it and concerned that cultural restrictions might be rendered 

inoperative once the data is part of a GIS (Roth 2007, Sithole et al. 2007). Access to a 

bark painting is easier to control than a digital version of the information contained 

within. 

Aboriginal symbols are often quite cryptic for the untrained eye. These mechanisms are 

even necessary within the Aboriginal community as knowledge is often restricted to 

certain members or groups, depending on status, gender or the level of initiation. The 

simplest and most generalized images, often reduced to geometric forms, are usually the 

most sacred and powerful designs that carry complex and layered meanings. These, to 

Western eyes mysterious and puzzling drawing styles, are considered a skill in Aborigi-

nal society. Secrecy and encoding is a goal, not a hindrance or an obstacle (Sutton 1998). 

By contrast, in Western society a map is considered well done, if the symbolized mes-

sages are clear and easily understood. Some symbols, especially representing natural 

objects, span even the most diverse cultures, e. g. lines that distinguish between water 

and land, rounded blue shapes that represent lakes, or semi-realistic drawings of vegeta-

tion (Kelly 1999, Rambaldi 2005). In order for maps to be used as communicative de-

vices, the cartographic language needs to be understood by all stakeholders involved 

(Rambaldi 2005). Transferring these Aboriginal levels of access to a GIS can be prob-

lematic and is one great concern for Aborigines when putting TEK into a GIS (Mallie 

2010, Morrison 2010). Almost all projects questioned if they plan to make data public 

answered that there were at least some aspects that would be kept for community use 

only, especially sacred sites or some dreamtime stories (Guilfoyle & Morgan 2010, 

Moore 2010). Most said that only very little or nothing at all would be shared with out-

siders (Bennison 2010, Morrison 2010, Nielson 2010, Whear 2010). 

Withholding data to avoid possible misuse, intentional or unintentional, is the logical 

consequence, since the Western legal system offers only poor protection for indigenous 
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knowledge. Protecting tangible property through Western legal systems is mostly un-

problematic. But intellectual property rights are more complicated, especially when it 

comes to stories and mythology, which would be considered public domain. Even an 

original version of a traditional story might prove problematic, as the original basis 

would still be part of the public domain. TEK in general is therefore a challenging topic, 

as it has been accumulated over generations. And even if the knowledge is legally pro-

tected, who will authorize access and usage? Who is the right-holder inside the commu-

nity (Gervais 2003)? A case from Australia (Yumbulul v. Reserve Bank of Australia) 

demonstrates this problem quite well. Terry Yumbulul, an Aboriginal artist of the Galpu 

people, had made a sculpture that was featured on a ten dollar note. He had a copyright 

for the sculpture and had licensed it to the Reserve Bank. Later he claimed he had not 

had the authority to do so, as it belonged to the elders. Yumbulul later sued the Bank 

and claimed that he had been coaxed into signing the license. The case was settled out 

of court (Golvan 1992). There are several forms of multiple ownership, e. g. joint au-

thorship, work-for-hire, transfer of rights from an individual to the community. But 

none of these really apply to indigenous societies and their TEK. Copyright was mainly 

intended to protect individual rights and financial gain. Protecting TEK, with the excep-

tion of pharmaceutical uses, is not economically attractive. The system to protect intel-

lectual property would have to be extended to accommodate the needs of indigenous 

people (Gervais 2003).Therefore, the only way to make sure that TEK is not abused is 

to determine who gets access and to what in advance. Indigenous people have to be the 

ones who decide when, how and if this information is passed on to outsiders. With oral 

traditions the people who possess the knowledge have greater control over who has ac-

cess and who has not. From an indigenous point of view, a mapping project can only be 

truly successful, if the community has ownership rights to the maps and data (Chapin & 

Threlkeld 2001, Fox 2002, Fox et al. 2006, Poole 2006). In Honduras and Panama, in-

digenous people decided that even if their maps revealed the location of their resources 

to outsiders it was worth the risk as positive outcomes of the maps would by far out-

weigh any possible negative effects (Chapin & Threlkeld 2001). Besides, in some cases, 

confidential information like the location of resources can be estimated from satellite 

imagery (Chapin 1995). 

The Kunjen of Kowanyama, Queensland, initiated a cultural mapping project to claim 

their ancestral lands and preserve their knowledge for future generations. The elders 

were concerned about confidentiality, especially that of traditionally restricted knowl-

edge. Doing the project the ‘whitefeller way’, i. e. employing GIS for storing their 

knowledge, made them especially suspicious. These worries were only eliminated after 
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an agreement that the community would have complete control over the data and the 

map (Strang 2000).  

In Australia, if people from outside the community are involved in the mapping, e. g. 

students from a university, they have to abide by cultural protocols and cannot divulge 

any information unless authorized by the community (Guilfoyle & Morgan 2010). The 

Queensland Government operates a heritage database, the Aboriginal and Torres Strait 

Islander Cultural Heritage Database and Register (DERM 2010a). But anybody who 

wants access to the data needs to request access from the appropriate Aboriginal com-

munity via a formula (DERM 2010b). One already has to know what exactly one is 

looking for, as there are not publicly accessible register, index or map to search for 

something. This is different in Victoria. Their database shows grid that indicate the type 

of cultural data contained within a certain area (Fig. 27). The Girringun point out this 

data is not anonymous enough as somebody familiar with the matter could spot maybe 

even secret places, if the approximate area is known. The Girringun instead suggest a 

different method. If somebody is interested in a specific area, the person or agency can 

request further information on a need-to-know basis, based on a grid system that does 

not divulge what kind of cultural sites might be located in the area (Nielson 2010, Pen-

tecost & Nielson 2007). 

 

 
Fig. 27: Cultural heritage grid, Victorian Government (Pentecost & Nielson 2007, p. 
32) 
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The specially for indigenous purposes developed program “Keeping Places”, a GIS and 

management tool, solves the restricted access problem through password protection. 

When the program was first used by the Anangu (Uluru – Kata Tjuta National Park) in 

2003, user groups allowed for the categories of male, female and public groups. Today 

each group can determine their own user groups and adapt them to their specific cultural 

protocols and change them over time if necessary. When somebody logs into the system, 

it automatically allows the user only to see what he or she is allowed to see. If a male 

person logs in, he will not have access to data that is classified as exclusively for fe-

males. Whenever a clan member feeds new information into a system, the person might 

decide to restrict the knowledge just to members of his own clan or family. For some 

groups the decision over who gets access to which information might be made by a 

board of elders. “Keeping Places” is used by 23 groups, 22 of them in Australia, includ-

ing the Jawoyn, the Noongar and the Anangu (Mallie 2010). 

For any data that is fed into a computer system there is always the danger of hacking or 

the crashing of the system. To avoid loosing this valuable data, the Girringun keep an 

external back-up off site, which is updates once a week (Nielson 2010). The Algnith 

store a second copy of their collected knowledge in a national archive operated by the 

Australian Institute of Aboriginal and Torres Strait Islander Studies (Morrison 2010). 

No matter what system is used, every program will have advantages and disadvantages 

for some groups. Finding the right mix between purpose, needs and available resources 

should determine if and what GIS gets used to store, analyze and manage data for cul-

tural mapping. 

 
 
5 Conclusion 

GIS is a tool that offers almost endless possibilities. Some programs offer so many fea-

tures and are so complex (e. g. ArcGIS) that it is hard to master it completely or re-

member all functions and settings if it is not used on a regular basis. One should expect 

that so complex a system can accommodate any needs. But as has been demonstrated 

above, Western and indigenous mapping concepts and needs are so dissimilar that this 

is usually not the case. As GIS was invented by Western society and for Western needs, 

based on Western cartographic principles, they cannot be expected to match with in-

digenous concepts and needs. An additional problem poses the often deep-seated dis-

trust between different cultures. Some people might think that for indigenous people to 

employ a Western mapping tool would be ‘giving in’ by taking on the tools of the 

dominant system. Instead they could insist on using their own methods, hoping that one 

day they would be accepted and given as much credit as paper and digital maps. But the 

advantage of gaining credibility just by picking the right tool is undeniable. Employing 
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the methods of another culture demonstrates that one understands the concepts behind 

the system.  

GIS can acts as a translation tool, overcoming language barriers. When defending inter-

ests and competing with other stakeholders such an advantage cannot be forsaken. So 

even if GIS were completely inadequate for TEK, for many purposes of cultural map-

ping there really is not much choice. But the question of this thesis is not if GIS should 

be used or not. The question is if GIS is an adequate tool for cultural mapping in Aus-

tralia. The thesis looked at many advantages as well as disadvantages of GIS (Table 5). 

Since GIS as an idea and a concept was never really intended for flexible and changing 

data like TEK, there are areas where GIS is not adequate and has to be amended or ad-

justed to fit the specific needs of cultural mapping projects. Other aspects of TEK are 

perfectly compatible though. Should then the data that is difficult to map with GIS be 

discarded or circumvented to avoid these conflicts? Some groups opt to store data that 

cannot easily be accommodated in a coordinate system as video or audio recordings or 

text documents. This reduces the chances of altering or distorting information content 

by trying to keep it closer to its original form. Some systems can then attach this data to 

a location on a map. 

 

Advantages Disadvantages 

Giving TEK more authority by putting it 
into a written form 

Holistic approach difficult to simulate with 
GIS 

Community empowerment by increased 
involvement in decision-making process 

Intentional & unintentional alteration, dis-
tortion, misinterpretation, misuse and as-
similation 

Saving TEK from extinction and preserv-
ing it for future generations 

Difficult  to protect knowledge if it be-
comes public domain 

Easier access for Aborigines and govern-
ment agencies or planners 

Easier access for unauthorized people 

Easy analyzing of huge amounts of data Data needs to be kept up to date to be rele-
vant 

Some systems can be used without elo-
quent reading and writing skills 

Some systems are very technical 

Even people who cannot read can use cer-
tain functions of a GIS (depending on the 
system) 

Usually the software is not customized for 
a specific project 

Making TEK and indigenous cultures 
visible and tangible 

Freezing formerly flexible boundaries 

Less expensive than attending conferences Expensive and dependent on  continual 
funding 

Complementary storage medium for TEK 
besides oral traditions 

Giving a false sense of security that tradi-
tional cultures will survive 

Access to own TEK Threat to oral traditions 

Better management opportunities Access concerns for restricted knowledge 
(depending on the system) 

Table 5: Possible advantages and disadvantages of cultural mapping with GIS  
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Considering that in Australia, just like in many other countries with indigenous popula-

tions, TEK and indigenous cultures are threatened to be lost, putting TEK into a GIS 

might be the only way to ensure its survival, no matter how well it is done. Conserving 

something is better than nothing. But for the specific purpose of preserving knowledge 

for future generations, especially the holistic aspects of TEK are important. If one wants 

to simply map locations of archaeological sites to protect them from development pro-

jects, the location itself matters more than the connection to other cultural sites or story 

places. The holistic view does not play the most important role. But if the entirety of a 

knowledge system is to be preserved, the connections and relationships between places 

are vital. Therefore, knowledge protection is one of the most difficult purposes but also 

one of the most pressing ones of cultural mapping in Australia. 

The worries about GIS being inadequate are more than a decade old (see Fox 1995, 

Rundstrom 1995). It is rather surprising that not much has changed since then. But usu-

ally, these shortcomings are not a ‘deal-breaker’ for cultural mapping. Cultural mapping 

has been a very successful tool in giving indigenous agendas a voice and gaining rights. 

The literature seems very keen to point out the failings of GIS when it comes to TEK, 

focusing mainly on the issues of freezing and fixing data, neglecting esoteric and holis-

tic concepts and misusing, altering and assimilating knowledge. These concerns are all 

valid and well-founded. But from reading about these problems I expected them to be 

addressed more prominently in the questionnaires. However, the issues that concerned 

Aborigines most were funding and the dilemma of making information easier accessible 

but at the same time protecting restricted knowledge. The first issue, funding, was men-

tioned by almost all groups. If a project has to be shut down because of insufficient 

funding, one does not even have to worry about GIS-related problems. As funding is 

usually received in yearly intervals, money is the decisive factor for most groups and 

projects. When one has to continually secure financial support to keep projects going, 

other problems tend to fade into the background. The second issue, access and privacy 

concerns, was a big concern but can be solved through password protection. Groups not 

having this option can choose to keep restricted knowledge not in a GIS. No matter if 

restricted data is fed into a GIS or not, it is always important that indigenous people 

remain in control over their own knowledge and determine who has access and for 

which purposes. This will prevent conflicts over intellectual property rights later on. 

Coming back to the dilemma of holistic concepts, only the Girringun found existing 

GIS so lacking in the holistic aspects that they are developing their own system to ac-

commodate these connections and relationships via a Wiki. Some groups might choose 

to focus on the easier mappable data first before addressing the more complex aspects of 

TEK. It is not a question of positive aspects outweighing the negative ones of GIS, as 
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just a few GIS features might be enough to accomplish a project’s goal. Every groups 

and every project has unique needs and purposes. Ultimately, each group has to decide 

for itself, if the use of GIS fits their objectives and if they can work around or with the 

inadequacies GIS when it comes to TEK. 

Another issue that was addressed by the literature, but where the outcomes are hard to 

estimate, at least not in the near future, is the concern that GIS might endanger cultures 

if oral traditions are displaced or replaced by computer systems. This is a legitimate fear. 

Therefore, GIS should not be used instead of traditional methods of knowledge trans-

mission but as an addition and a fail-safe system. Otherwise, the essence of what makes 

indigenous cultures so special might be lost between computer monitors and a bunch of 

cables. 

The holistic view of indigenous people is part of the essence of TEK. Can GIS do this 

justice? That is hard to say, and the only ones who can answer that truly are indigenous 

people themselves as it is their knowledge, not mine. But even if GIS is inadequate, the 

important thing for most cultural mapping projects is that goals are achieved despite 

these short comings. There are often more important issues than creating a GIS that can 

convey the full authenticity of TEK. There are innovative ways that try to solve these 

problems. But for most projects it certainly is not necessary to have options like 3D ani-

mation. However, it is a sign that something is changing, that GIS is used for more than 

its originally intended Western purposes. The conflicts created by combining GIS and 

TEK are a possibility to develop new and unique systems. Without TEK, GIS might 

never have been challenged to do more and grow beyond it original objectives. Today, 

there are groups trying to push GIS beyond what it was intended for. Maybe in the fu-

ture, we will see some systems that overcome their static cartographic principles and 

heritage. As other technological advances have shown the possibilities are endless. It 

will take time and money as well as some creative people and some trial and error to do 

so. TEK did not develop in one day either. It took trial and error over many generations. 

But maybe one day, the inadequacies of GIS for cultural mapping can be overcome. 
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Appendix A:  Questionnaire Girringun  

(filled out by Rod Nielson) 
 

Name of your organiza-

tion 

Girringun Aboriginal Corporation 

Name of your project Girringun’s Cultural Heritage Identification, Mapping and 
Management Project. 
The Management, Presentation and Use of Cultural Heri-
tage Information Project (2010 – 2011, if it gets funded). 

Location of mapping 

area 

 

The project area is from North Maria Creek in the north to 
Rollingstone Creek in the south, from the areas around and 
between Greenvale, Mount Garnet and Ravenshoe in the 
west to the eastern edge of the Great Barrier Reef Marine 
Park, including all islands and reefs, in the east. 

 
 

1. Is this the first mapping project in your community? (please mark with an “X”) 

X No 

 Yes 

Comment: This project has been on-going over the last ten or twelve years in less and 
now more intensive forms. I was employed four years ago because the project had 
faulted due to poor management without a full-time staff person.  

 

2. How large is the area being mapped? 

The area is approximately 25,000km2 over land and about 20,000km2 over the Great 
barrier Reef Marine Park and Islands. 

 

3. What is the duration of your mapping project (including preparation, mapping, 

analyzing data)? 

Start date Some time in the late 1990’s 

End date On-going (due to funding availability) 

Comment: On-going-funding for this project is the main issue and therefore an end 
date is almost impossible to give. Currently we have to apply for funding annually 
which is time consuming and inconclusive, leaving staff wondering what will happen 
after the end of June each year. While information has been getting collected for dec-
ades, the aggregation of this information really began in the late ‘90’s. 
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4. How long did the actual mapping process take? 

On-going, and is dependant on new information, and better ways to map areas more 
realistically, e.g. 10m2 grids. The project no longer takes into account just archaeologi-
cal sites. We are now putting together all forms of cultural information whether this is 
related to a point in the landscape or not, including Law, Lore and other cultural prac-
tices.  

 

5. What methods are used for the mapping process? (check all that apply with an 

“X”) 

X Geographic Information Systems (GIS) 

X Pen and paper 

 3D-models (e. g. made from cardboard / clay etc.) 

Other Hard-copy maps 

Comment: Currently as I have the time I am trying to put together information using a 
Wiki. This enables linkages between sites and stories etc. which otherwise would be 
virtually impossible to do. 

 

6. Was there any schooling done before the mapping (e. g. introduction to GIS, 

mapping techniques etc.)? 
 No 

 Yes 

Comment: I am unable to say from the beginning. Since I have been working on the 
project there has been very little schooling for the others involved. They all look at GIS 
as a black box and are quite happy to have someone else in the seat making it all work. 

 

7. Did you use any specific guidelines, articles or books for the mapping project? 

X No 

 Yes (please list or describe them below) 

Comment: Dr. Luke Godwin’s book “Towards an indigenous social and cultural land-

scape of the Bowen Basin : Bowen Basin Aboriginal Cultural Heritage Project / by 

Scott L'Oste-Brown, Luke Godwin and Carl Porter in association with Bowen Basin 

Aboriginal Steering Committee“ provided some inspiration in the begining but we have 
pretty much written the book ourselves. 

 

8. Is your mapping project based on or motivated by another case study / another 

community from Australia or another country? 

 No 

X Yes (please describe below) 

Comment: Inspired by – see above 

 

9. How many people are approximately working on the project (mapping, analyz-

ing data)? 

X 0-5 

 5-10 

 10-15 

 15-20 

 20-25 

 25-30 

 More than 30 
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Comment: Just me at the moment. 
Technically there is one other person working on the “Traditional Knowledge Re-
cording Project” which is supposed to parallel with the mapping project but information 
just never seems to flow between the two projects, i.e. from the TKRP project to the 
cultural heritage database. 

 

10. Are any parts of the mapping process or analyzing done by an outside party 

(e.g. government agency)? 

X No 

 Yes (please list or describe them below) 

Comment: 

 

11. What is the main purpose of the mapping (e.g. land management, land claim, 

preserving knowledge, basis for another project etc.)? 

Native Title (land claims); Preserving knowledge; Repatriation of knowledge; Intergen-
eration knowledge transfer; Inspiration for further education; Employment based on 
Cultural Heritage; Empowerment in the processes of land and sea resource manage-
ment. 

 

12. What was the main reason that triggered your mapping project (e. g. lack of 

management plan, threat to cultural knowledge etc.)? 

In the beginning the Elders of seven local Traditional Owner groups decided that they 
wanted a greater role in the management of and access to their previously recorded cul-
tural heritage information (recorded by archaeologists and other researchers. So with the 
help of a couple of local archaeologists they set out to start what has become Girringun 
Aboriginal Corporation. A couple of years later, two more Traditional Owner groups 
came on board: the Bandjin, Djiru, Girramay, Gulnay, Gugu Badhun, Jirrbal, Nywaigi, 
Warungnu and Warrgamay Peoples. 

 

13. What is your anticipated outcome of the project (e. g. one map, several maps, 

maps at different scales, report, management plan etc.)? 

A cultural heritage recording and management system that is the envy of all other Tradi-
tional Owner groups nationally and comparable with anything in the world, outside of 
national museums and government departments. 

 

14. What are the main features (e. g. contents, categories) of the map? 
The question is wrong. A map only shows where something is and rarely what else it is 
related and how.  
While Girringun’s system does allow the mapping of cultural heritage places, these 
maps are not for public viewing, except in certain circumstances with particular permis-
sion.  
Girringun’s mapping project has a greater focus on the locations of cultural heritage 
places and then the analytic ability of that information with other information to enable 
informed decision making, including Traditional Owners in the process. The western 
world in general views more highly organisations which as able to come to a negotiat-
ing table with tangible information in hand. Girringun has worked with government 
departments and private organisations in the building and maintenance of infrastructure, 
and with Queensland Parks and Wildlife Service  with its prescribed burning program to 
name a few.  
Taking the Parks example, QPWS forwards maps of where they intend to do fuel reduc-
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tion burns to Girringun. This information is digitized and analysed to determine what 
sites may be affected by the fires. This information then goes to the traditional owners 
who then meet with QPWS to determine what steps need to be taken to ameliorate any 
adverse impacts. 
As such, categories of analysis, rather than maps, are tailored to meet the requirement at 
the time. 

 

15. Are any of the following recorded in the mapping? (check all that apply with 

“X”) 

 Water sources 

X Sacred sites 

X Places relevant in Dreamtime 

X Hunting grounds 

 Food gathering areas 

 No-take areas 

 Seasonal information 

Other  

Comment:  Water sources aren’t a big issue in the Wet Tropics of Australia until you 
get to the usage issues of water. Waterholes etc. are mapped where there is a known 
language name or where artefacts have been found.  
Hunting grounds – Girringun has a TUMRA (Traditional Use of Marine Resources 
Agreement with the Commonwealth Government via the Great Barrier Reef Marine 
Park Authority. Under this agreement the Traditional Owners, who have traditional 
hunting rights under native title, have decided to regulate their take of turtle and forgo 
their right to hunt and take dugong for a time. They have also decided to limit their 
hunting to certain areas within the TUMRA area. These areas have been mapped, de-
scribed and agreed to by the GBRMPA. 
Other food gathering areas are restricted to areas which have not been cleared for agri-
culture and in many cases are limited to the riparian areas along the local creeks and 
rivers. These areas have not been mapped as such but we have an intention to do so in 
the future. 
Other resources which have been well recorded anthropologically such as the grasses 
and cane used in the local basket making have not been mapped. It is an intention to do 
this also in the future as part of a possible land use and occupancy project. 
Seasonal information is currently being collected as part of the vegetation database in-
cluding plant calendar information. Seasonal inundation information has been mapped 
by the Queensland State Government. Seasonal movement will hopefully be mapped as 
part of the on-going project. 

 

16. Is any sea country included in your mapping? 

 No (go to question 20) 

X Yes (continue with question 17) 

 

17. Which parts of sea country are included in your mapping? (check all that apply 

with an “X”) 

X Coasts / Coast lines 

X Islands 

X Open ocean 

 Reefs 

 Lagoons 
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X Sacred sites 

X Places relevant in Dreamtime 

X Hunting grounds 

X Food gathering areas 

X No-take areas 

 Tidal information 

 Seasonal information 

Other  

Comment: Just a note here while I think about it. Not all sites are “sacred sites”. All 
sites have significance, but many are simply cultural places – somewhere that some-
thing is known about. 

 

18. Do any of the mapped contents include seasonal / flexible information (e. g. 

hunting, gathering, no-take areas etc.)? 

 No 

 Yes (please explain below) 

Comment: Currently no but this will change in the future (funding permitting).  

 

19. Do your mapping aspects / features / contents differ between land and sea 

country? 

X No 

 Yes (please explain below) 

Comment: Cultural heritage is cultural heritage. This is where other information and 
systems come into play such as stories, law and lore. It is also where the use of a Wiki 
comes into its own. Being able to demonstrate linkages, that can’t be mapped, between 
places. 

 

20. Are any larger text passages part of the mapping project (e. g. stories, history, 

traditional ecological knowledge (TEK) etc.)? 

 No 

X Yes (please explain below) 

Comment: Stories, law, lore and particularly traditional ecological knowledge are at the 
heart of cultural heritage. Girringun has more recently begun to lean towards aggregat-
ing this information also in it’s different forms. Girringun’s cultural heritage project and 
TKRP project are both using digital video, audio and still photography to record all of 
this extra information. To do this, we have undertaken several float trips in canoes and 
boats along a couple of the local rivers to record stories, places and ecological knowl-
edge.  

 

 
 

21. Will there be any gender-specific data in the map? 

X No 

 Yes  only male-specific data 

   only female-specific data 

   both 

Comment: Currently the Traditional Owners we work with haven’t discriminated be-
tween men’s and Women’s business as far as the cultural heritage mapping project has 
been concerned. They have done as part of the TKRP project a couple of times though. 
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22. Did you experience any problems during the mapping process? 

X No 

Problems: 

 

23. Did you encounter any other problems? 

 No 

 Yes (please explain below) 

Problems: 

Mapping location is not really an issue. What becomes more difficult is how to map 
knowledge and whether knowledge should be mapped at all. In terms of paper maps it 
becomes difficult to demonstrate relationships between places particularly is one place 
relates to two or three other places differently. Then including ecological knowledge 
becomes another headache. 
Enter the Wiki. This allows the author to link to different aspects of places and knowl-
edge in the same way the Wikipedia does.  
It is this development that looks to change the current paradigm in mapping cultural 
heritage. 

 

24. What landscape contents were the hardest to transform into a map? 

Currently the biggest problem we have in this area is the lack of the top level GIS soft-
ware. This means that we are unable to do analysis using DEM’s etc, but then again this 
is seen as only a very minor issue as it has less importance that the information content 
of the total cultural heritage. 

 

25. Was there any landscape data you were not able to transform into a map (e. g. 

especially seasonal / flexible information)? 

 No 

 Yes (please explain below) 

Comment: Not applicable 

 

26. Which aspects of the map or gathered information will be published? 

Probably very little into the foreseeable future. The information belongs to and is con-
trolled by the Traditional Owners and it is their decision who gets to see and use it.  
It may be advantageous in the future for the Girringun Elders to create an educational 
package to be used in the schools, but then again, this is up to the Traditional owners. 

 

27. Who will have access to the finished map? 

Traditional Owners and those to whom permission has been given. 

 

28. Will any aspects of the map be for internal use only (inside the community)? 

 No 

X Yes 

Aspects: Yes – see above. Internal maps are produces for Traditional Owners to meet 
what requirements they have at the time.  
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29. What measures are taken to protect traditional ecological knowledge (TEK) 

and cultural knowledge? 

The Girringun Board is made up of one representative of each of the nine Traditional 
Owner groups. Requests for information come through the cultural heritage unit and any 
information extracted is forwarded to the Traditional Owners to then be given to the 
requestee. This single information portal is one of the biggest strengths and also one of 
the biggest weaknesses of the system.  

1. It is an honour/integrity system and is based entirely on trust.  
2. If the gateway person suddenly gets hit by a bus, there is no current succession 

plan for the database.  
3. To this end, a significant amount of energy has been used to fully document the 

database and its ancillary documents.  
4. Girringun’s cultural heritage database model is currently being given out to 

other Traditional Owner groups, outside of the nine Girringun affiliates, for their 
own use. Training accompanies the installation of the database on to other or-
ganisation’s computers creating a number of people who will have a good 
knowledge of the system and how it works (theoretically).  

5. The database and all of the ancillary information is backed up to an external hard 
drive weekly, which is stored off site. 

 

30. Do you plan to do another mapping project in the future? 

 No 

X Yes 

Comment: Hopefully a more full land use and occupancy study along with further re-
cording of ecological information. 

 

31. What would you do differently in a future mapping project? 

 Nothing 

Improvements: Probably document things better. At the moment they are better than 
just about anything going but they could always be better. 

 

32. Do you have any further comments or ideas? 

Cultural mapping isn’t just about making maps. Certainly that is part of it but over the 
four years I have worked on this project the actual mapping of cultural heritage has been 
becoming a smaller and smaller part. This is because cultural heritage is about knowl-
edge. If I say that a particular plant coming into flower is the sign to go out and raid the 
scrub hen nests, how do you map that? The location of the scrub hen nests can be 
mapped. Different things like this can be mapped by month, but how do we map the 
knowledge? 
 
Currently the best answer to that question is the Wiki. It may not be classical mapping 
i.e. landscape component mapping, but it begins to allow linkages to be shown. I be-
lieve that in the future this will become the best way to record cultural heritage. Map-
ping will always play a part, but linking the information together will open new doors 
for understanding.  
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Appendix B:  Questionnaire Cape Arid National Park  

(filled out by David Guilfoyle, Cat Morgan) 
 

Name of your organiza-

tion 

The Gabbie Kylie Foundation 
 

Traditional Owner 

groups involved  

Nkooring, Wudjari, Ngadju 
 

Name of your project 

 

Cape Arid Indigenous Heritage Programme 

Location of mapping area Cape Arid National Park, 120 kms east of Esperance, 
Western Australia 

 

1. Is this the first mapping project in this community? (please mark with an “X”) 

X No  

 Yes 

Comment: The Gabbie Kylie Foundation is a community-based organization that was 
set up by the traditional owners of the Esperance area to carry out natural and cultural 
heritage projects in the region. A number of successful projects have been carried out by 
Gabbie Kylie since their establishment in 2007. Including: 

- Conservation & cultural mapping at Tookle-Jenna Heritage Complex 
- Cultural mapping & weed eradication Woody Island, Recherche Archipelago 
- Heritage assessment & rehabilitation of Len Otte (Belinup) Heritage Trail, Cape 

Arid National Park 
- Mount Ridley Rock Art Restoration Project 
- Cultural Values Assessment of the Recherche Archipelago 
- Cultural Mapping of the Wittenoom Stone Arrangement Complex 

 

2. How large is the area being mapped? 

The Cape Arid National Park covers an area of 279 832 hectares.  

 

3. What is the duration of your mapping project (including preparation, mapping, 

analyzing data)? 

Start date June 2009 

End date ongoing 

Comment: The mapping has been designed so a number of intensive fieldwork sessions 
can be carried out over two years, with data processing and write ups done in between 
field sessions. The fieldwork will be completed by the end of 2010 and the mapping and 
write-up completed by early 2011. 

 

4. How long did the actual mapping process take? 

2 years, the project is still ongoing. 

 

5. What methods are used for the mapping process? (check all that apply with an 

“X”) 

X Geographic Information Systems (GIS) 

 Pen and paper 

 3D-models (e. g. made from cardboard / clay etc.) 

Other Collection of data using hand held GPS with 3-5m accuracy.  

Comment: The data is collected using a handheld Garmin GPS, with a GPS log and 
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notes filled out each time a point is taken. Data is then transferred onto a PC and ma-
nipulated using mapping software called mapsource. Mapsource is a basic software 
which can be used to manipulate the data, store it and also view the data using Google 
Earth.  
Detailed maps are created using ArcGIS and Adobe Illustrator. Features on the map can 
be elaborated upon within the Park’s Management Plan. 

 

6. Was there any schooling done before the mapping (e. g. introduction to GIS, 

mapping techniques etc.)? 
X No 

 Yes 

Comment: The principal archaeologist David Guilfoyle has had experience carrying 
out cultural mapping in both Australia and USA. He has had extensive experience using 
mapping software such as ArcGIS and Garmin Mapsource.  

 

7. Did you use any specific guidelines, articles or books for the mapping project? 

 No 

 Yes (please list or describe them below) 

Comment: The Gabbie Kylie Foundation Model follows the Burra Charter (The Aus-
tralia ICOMOS charter for places of cultural significance -
http://www.nationaltrust.com.au/burracharter.html) in regards to Cultural Heritage 
work. 

 

8. Is your mapping project based on or motivated by another case study / another 

community from Australia or another country? 

X No 

 Yes (please describe below) 

Comment: 

 

9. How many people are approximately working on the project (mapping, analyz-

ing data)? 

 0-5 

 5-10 

 10-15 

X 15-20 

 20-25 

 25-30 

 More than 30 

Comment: The field sessions are designed around field schools which are coordinated 
by the Gabbie Kylie Foundation. A representative from each Traditional owner family 
is present during every field session, as well as student participants from around Austra-
lia and the world. Every person can be involved over these field sessions in the data 
collection and processing. 

 

10. Are any parts of the mapping process or analyzing done by a party outside the 

Indigenous community (e.g. government agency, university)? 

 No 

X Yes (please list or describe them below) 

Comment: Gabbie Kylie Coordinator & Principal of Applied Archaeology Australia – 
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David Guilfoyle (Ma Cultural Heritage) 
Student participants in the Gabbie Kylie Field schools from all over the world. 

 

11. What is the main purpose of the mapping (e.g. land management, Native Title, 

preserving knowledge, basis for another project etc.)? 

The cultural mapping in the Cape Arid National Park was designed to carry out a pre-
liminary heritage assessment of the national park and to develop a cultural heritage 
management plan. The traditional owners had identified that the national park had a 
number of cultural features that were being impacted upon by visitors to the park and 
had indicated that these features needed to be managed in order to conserve and protect 
for future generations.  

 

12. What was the main reason that triggered your mapping project (e. g. lack of 

management plan, threat to cultural knowledge etc.)? 

The traditional owners had identified that the cultural features in the park were being 
impacted upon and were concerned at the lack of a management plan. 

 

13. What is your anticipated outcome of the project (e. g. one map, several maps, 

maps at different scales, database, report, management plan etc.)? 

The outcome of the project will include: 
- Cultural Heritage Management plan for Cape Arid National Park 
- A large database of cultural features throughout the park to add to data previ-

ously collected on the islands in the Recherche Archipelago and the surrounding 
region of the national park. 

- A number of maps at different scales indicating the type and number of cultural 
features in the cultural landscape. 

 

14. What are the main features (e. g. contents, categories) of the map? 
- Number and type of cultural features (i.e. stone arrangements, lizard traps, arte-

fact scatters) 
- Sites or features linked to dreamtime/creation stories 
- Place names 
- Areas in need of environmental rehabilitation and protection 

 

15. Are any of the following recorded in the mapping? (check all that apply with an 

“X”) 

X Water sources 

X Sacred sites 

X Places relevant in Dreamtime / Story places 

X Rock paintings 

 Rock engravings 

X Axe grinding grooves 

X Stone arrangements 

X Hunting grounds 

X Food gathering areas 

 No-take areas 

X Seasonal information 

Other Artefact scatters, quarry sites, lizard traps 

Comment: 
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16. Is any sea country included in your mapping? 

 No (go to question 20) 

X Yes (continue with question 17) 

 

17. Which parts of sea country are included in your mapping? (check all that apply 

with an “X”) 

X Coasts / Coast lines 

X Historic coast lines 

 Islands 

 Open ocean 

 Reefs 

 Lagoons 

 Sacred sites 

X Places relevant in Dreamtime 

 Shell middens 

 Hunting grounds 

 Fish traps 

 Food gathering areas 

 No-take areas 

 Tidal information 

 Seasonal information 

Other  

Comment: 

 

18. Do any of the mapped contents include seasonal / flexible information (e. g. 

hunting, gathering, no-take areas etc.)? 

 No 

X Yes (please explain below) 

Comment: Certain resources (plants/animals) were hunted or gathered at different 
times of the year so as to ensure the continuity of the species and to avoid over-
exploitation. 

 

19. Are any larger text passages part of the mapping project (e. g. stories, history, 

traditional ecological knowledge (TEK) etc.)? 

 No 

X Yes (please explain below) 

Comment: The project is primarily to identify cultural features (map them using a hand 
held GPS) and then develop a cultural heritage management plan. This management 
plan will integrate Traditional knowledge (excluding of course sacred/dreamtime sto-
ries) on all levels, including traditional ecological knowledge, oral histories and 
“shared” histories. 

 

20. Are the text passages linked to the map / a location? 

 None are linked to a location 

 Some are linked to a location 

X All are linked to a location 

Comment: The Spirituality of the Indigenous people in Australia is linked to the land-
scape/environment. Every place, water holes, major landmark has a name or a story 
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attached to it telling of its creation. Although some of this knowledge has been lost due 
to the European invasion and subsequent forced assimilation of Indigenous people, the 
Esperance Traditional Owner community has retained traditional knowledge and con-
tinues to carry out traditional practices such as Caring for Country. 

 

 

22. Did you experience any problems during the mapping process? 

 No 

Problems: Cape Arid National Park covers a large area and it is not possible to cover 
every part of it. Decisions had to be made as to what particular areas/ types of environ-
ments would be covered. Such as, a certain percentage of coastal areas are surveyed, as 
well as flat coastal plains, mountainous areas such as Mt Arid and Mt Ney and inland 
lakes, riverways and inland plains. 

 

23. Did you encounter any other problems? 

X No 

 Yes (please explain below) 

Problems: 

 

24. What landscape contents were the hardest to transform into a map? 

Maps are useful for plotting out particular features within an area, however it is difficult 
to portray the spiritual associations in a landscape or to plot out detailed information in 
regards to individual features. This is why a large body of text is useful for elaborating 
on or explaining different features.  

 

25. Was there any landscape data you were not able to transform into a map (e. g. 

especially seasonal / flexible information)? 

X No 

 Yes (please explain below) 

Comment: 

 

26. Which aspects of the map or gathered information will be published? 

An article to be submitted to an academic journal will be developed explaining the 
process and outcomes of the Cultural mapping project.  

 

27. Who will have access to the finished map? 

Various stakeholders such as Department of Environment and Conservation, the fund-
ing body and the Traditional Owner community of Esperance. 

 
 
 
 

21. Will there be any gender-specific information in the map / database? 

X No 

 Yes  only men’s business 

   only women’s business 

   both 

Comment: 
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28. Will any aspects of the map be for internal use only (inside the community)? 

 No 

X Yes 

Aspects: The location of sacred sites/ dreamtime stories. 

 

29. What measures are taken to protect traditional ecological knowledge (TEK) 

and cultural knowledge? 

The data is retained by the traditional owner community who control access to the in-
formation. Cultural protocols are followed by every participant of the mapping project.  

 

30. Do you plan to do another mapping project in the future? 

 No 

X Yes 

Comment: This project is part of a larger ongoing mapping project that will cover a 
larger area around Esperance. The data will be integrated into a Master database and 
will be used to protect and conserve the natural and cultural values of the area.  

 

31. What would you do differently in a future mapping project? 

X Nothing 

Improvements: Each project is designed accordingly with the area and type of work to 
be carried out. 

 

32. Who funded the project? 

The Program was funded by the Indigenous Heritage Program, Department of The En-
vironment, Heritage, Water and the Arts (DEHWA). 

 

33. Do you have any further comments or ideas? 

For more information on the Gabbie Kylie Foundation: 
http://www.naturalheritage.org.au/Gabbie_Kylie_Foundation.html 
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Appendix C:  Questionnaire Alngith  

(filled out by Mick Morrison) 
 

Name of your organiza-

tion 

Malaruch Aboriginal Corporation 
 

Traditional Owner 

groups involved  

Alngith People 

Name of your project Alngith Cultural Heritage Project 
 

Location of mapping area Weipa region, western Cape York – north eastern Austra-
lia 

 

1. Is this the first mapping project in the Indigenous community? (please mark with 

an “X”) 

 No 

X Yes 

Comment: Previous work has focused upon archaeological survey and has largely 
overlooked other types of cultural places. 

 

2. How large is the area being mapped? 

Approximately 30 x 10 km is being mapped at a very general level (identifying promi-
nent places) and an area perhaps 10 x 2 km is being mapped in higher detail. 

 

3. What is the duration of the mapping project (including preparation, mapping, 

analyzing data)? 

Start date August 2008 

End date July 2010 

Comment: Area is relatively remote and thus work occurs in short-stints each around 2 
weeks in duration every 2-3 months. 

 

4. What methods are used for the mapping process? (check all that apply with an 

“X”) 

X Geographic Information Systems (GIS) 

X Pen and paper 

 3D-models (e. g. made from cardboard / clay etc.) 

 Video recording 

X Audio recording 

X Photos 

Other  

Comment: 

 

5. Did you use any specific guidelines, articles or books for the mapping project? 

 No 

X Yes (please list or describe them below) 

Comment: Only at a general level since such projects are uncommon in Australia. We 
draw on: Byrne, D. & Nugent, M., 2004. Mapping attachment: a spatial approach to 

Aboriginal post-contact heritage, Sydney: Department of Environment and Conserva-

tion (NSW). Which is about the closest example we have benefitted from. 
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6. Is the mapping project based on or motivated by another case study / another 

community from Australia or another country? 

 No 

X Yes (please describe below) 

Comment: Yes – see previous question 

 

7. How many people are approximately working on the project (mapping, analyz-

ing data)? 

 0-5 

X 5-10 

 10-15 

 15-20 

 20-25 

 25-30 

 More than 30 

Comment: This includes myself (coordinator), a research assistant and community 
members (approx 8-10 in total) 

 

8. Are any parts of the mapping process or analyzing done by a party outside the 

Indigenous community (e.g. government agency, university)? 

 No 

X Yes (please list or describe them below) 

Comment: Yes – I am based at Flinders University (Adelaide) where I teach archae-
ology and cultural heritage management.  
The cultural mapping project is ongoing and I expect to get some additional students 
working on various aspects of it.  

 

9. Was there any schooling done before the mapping (e. g. introduction to GIS, 

mapping techniques etc.)? 
X No 

 Yes 

Comment: 

 

10. What is the main purpose of the mapping (e.g. land management, Native Title, 

preserving knowledge, basis for another project etc.)? 

Cultural heritage management, land management and ultimately, community education 
and public interpretation (for non-Indigenous visitors and locals) 

 

11. What was the main reason that triggered your mapping project (e. g. lack of 

management plan, threat to cultural knowledge etc.)? 

Ongoing damage to cultural heritage places 
Lack of systematic recording of cultural places 
Loss of traditional knowledge as Elders pass on 
Strong interest from young people to see that cultural heritage information (places, oral 
histories) is recorded and stored in the community 
Academic research into the history and contemporary cultural heritage values of the 
community. 
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12. What is your anticipated outcome of the project (e. g. one map, several maps, 

maps at different scales, database, report, management plan etc.)? 

Community accessible/controlled database (base on Google Earth)  
Detailed report on places, their significance, summaries of their history/importance 
A plan of management to assist land management organizations to ensure that cultural 
places are adequately looked after and mitigative or rehabilitiation works are under-
taken. 

 

13. What are the main features (e. g. contents, categories) of the map? 
Interactive Google Earth coverages with the ability to click on features within different 
layers (eg historic places, archaeological places, language names, natural heritage areas, 
etc) and to retrieved associated ‘place details’ that includes photos, description, man-
agement issues and so on. This will only be accessible to community members. 

 

14. Are any of the following recorded in the mapping? (check all that apply with an 

“X”) 

X Water sources 

X Sacred sites 

X Places relevant in Dreamtime / Story places 

 Rock paintings 

 Rock engravings 

 Axe grinding grooves 

X Stone arrangements 

X Hunting grounds 

X Food gathering areas 

X No-take areas 

X Seasonal information 

Other Oral history places (i.e. places that feature in local oral histories), archaeologi-
cal places,  historical places (former dwellings/features that no longer exist)  

Comment: 

 

15. Is any sea country included in your mapping? 

 No (go to question 17) 

X Yes (continue with question 16) 

 

16. Which parts of sea country are included in your mapping? (check all that apply 

with an “X”) 

X Coasts / Coast lines 

 Historic coast lines 

 Islands 

 Open ocean 

X Reefs 

 Lagoons 

X Sacred sites 

 Places relevant in Dreamtime 

X Shell middens 

X Hunting grounds 

 Fish traps 

X Food gathering areas 
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X No-take areas 

 Tidal information 

 Seasonal information 

Other Intertidal sand banks that are the location of story places. 

Comment: 

 

17. Do any of the mapped contents include seasonal / flexible information (e. g. 

hunting, gathering, no-take areas etc.)? 

 No 

X Yes (please explain below) 

Comment: Yes, some areas have seasonal abundances of particular resources or be-
come active/important at particular times of the year (eg. dry season/wet season).  

 

18. Are any larger text passages part of the mapping project (e. g. stories, history, 

traditional ecological knowledge (TEK) etc.)? 

 No 

X Yes (please explain below) 

Comment: Large oral histories are being documented about particular places and 
events. These are being transcribed for posterity and the annotated summaries about 
various places are added to a ‘place record’ – which is essentially like a site card that 
provides a summary about the place, including photos, management info and so on. 

 

19. Are the text passages linked to the map / a location? 

 None are linked to a location 

X Some are linked to a location 

 All are linked to a location 

Comment: Those text passages associated with a particular place are linked to spatial 
information. 

 

 

21. Did you encounter any problems during the recording / mapping? 

 No 

X Yes (please explain below) 

Problems: Managing the data is very complicated and we are still getting our heads 
around this particular aspect of the project. Of particular difficulty is setting up a system 
to link audio/photos/text to Google Earth coverages in a way that is easy to use and effi-
cient. At present we are using Google Fusion Tables however this is far from ideal. 
 

Follow-up question: Have you come across the “Keeping Places” system from Cul-

tural Systems Solutions?  
That is a good system - I have been in touch with them about employing it at Weipa, 

20. Will there be any gender-specific information in the map / database? 

 No 

X Yes  only men’s business 

   only women’s business 

  X both 

Comment: Restricted knowledge will not be included since this is very hard to manage. 
However, places that are restricted access for men/women is being included as part of 
‘access restrictions’ so that at least this is being document. 
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however unfortunately it is quite expensive to get up and running. In the interim, we are 
using Google Earth as an exclusively in-house database.  

 

22. What has been the biggest challenge for your project? 

X Funding 

 Community support 

X Lack of technological equipment (hardware, software) 

X Lack of technological knowledge 

X Training 

 Access to data 

 Human resources 

 Too much ground to cover 

X Too many sites to choose from / making decisions to focus on less sites 

Other  

Comment: 

 

23. What landscape contents were the hardest to transform into a map? 

Places with non-specific boundaries – such as resource areas - are sometimes difficult to 
incorporate into this mapping framework. We attempt to document spatial characteris-
tics by recording polygons, lines or points.  

 

24. Was there any landscape data you were not able to transform into a map (e. g. 

especially seasonal / flexible information)? 

 No 

X Yes (please explain below) 

Comment: General traditional information about resource types, methods of prepara-
tion/consumption, cultural rules around consumption, access and so on, along with gen-
eral oral histories that don’t related to particular places certainly falls outside of this 
system. Our approach has been to have a dual process of documenting information – 
one focusing on mapping places and adding these (and associated info) into a spatial 
database, the other is more ethnographic and aims to document oral histories, cultural 
knowledge and so on. Some of this is linked to spatial data, though much of it is not. 

 

25. Which aspects of the map or gathered information will be published? 

Probably only methodological elements. The map itself is the property of Traditional 
Owners who wish to keep the information private. 

 

26. Who will have access to the finished map? 

Community approved people. In time, different levels of access will be established 
however at this stage we lack funding or resources to set up differing levels of access to 
the database. 

 

27. Will any aspects of the map be for internal use only (inside the community)? 

 No 

X Yes 

Aspects: At this stage, the entire map is for community use only. None is aimed at ex-
ternal parties, though this may change in time. 

 



 87 

28. What measures are taken to protect traditional ecological knowledge (TEK) 

and cultural knowledge? 

The researcher is ethically bound to keep such information private and confidential 
unless permission is granted to share it. The community will manage a copy of all the 
data in their own facilities, with a second restricted copy held by a national archive. 
 
Follow-up question: What national archive is the data stored in? 

We have a wonderful facility in Canberra called the Australian Institute of Aboriginal 
and Torres Strait Islander Studies - AIATSIS - http://www.aiatsis.gov.au/ where it is 
possible to lodge cultural information of various types and to place it under restricted 
access, if necessary.  

 

29. What would you do differently in a future mapping project? 

 Nothing 

Improvements: More time for data management and development of the database since 
this is a very time consuming process. I would also incorporate funding to employ 
someone with greater technical skills in GIS to develop a more simple to use database 
that can be plugged into Google Earth. 

 

30. Who the funded for the project? 

The Australian Government Indigenous Heritage Program 

 

31. Do you have any further comments or ideas? 

Great research, very keen to see your results and would greatly appreciate if you could 
provide an electronic copy if possible! 
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Appendix D:  Questionnaire Noongar  

(filled out by Brendan Moore) 
 

Name of your organiza-

tion 

South West Aboriginal Land & Sea Council (SWALSC) 
 

Traditional Owner 

groups involved  

Noongar 
 

Name of your project 

 

Sharing Noongar Heritage 

Location of mapping area South West of Western Australia 
 

 

1. Is this the first mapping project in the Indigenous community? (please mark with 

an “X”) 

X No 

 Yes 

Comment: Tindale was probably most notable, but Lyon .. Bates 

 

2. How large is the area being mapped? 

193,957 sq km 

 

3. What is the duration of the mapping project (including preparation, mapping, 

analyzing data)? 

Start date 1/07/09 

End date 30/6/10 

Comment: 

 

4. What methods are used for the mapping process? (check all that apply with an 

“X”) 

X Geographic Information Systems (GIS) 

 Pen and paper 

 3D-models (e. g. made from cardboard / clay etc.) 

 Video recording 

X Audio recording 

X Photos 

Other  

Comment: We can add sites using GPS co-ordinates, then attach sound, video, text and 
image files 

 

5. Did you use any specific guidelines, articles or books for the mapping project? 

 No 

X Yes (please list or describe them below) 

Comment: This report helped:  
Indigenous Information Management Workshop 26-27 June 2009, Cairns, Facilitators 
report July 2008 

 

6. Is the mapping project based on or motivated by another case study / another 

community from Australia or another country? 

 No 



 89 

X Yes (please describe below) 

Comment: Yes, a company called Environmental Systems Solutions and Cultural Sys-
tems Solutions have developed similar GIS based mapping projects for indigenous 
groups in Australia 

 

7. How many people are approximately working on the project (mapping, analyz-

ing data)? 

X 0-5 

 5-10 

 10-15 

 15-20 

 20-25 

 25-30 

 More than 30 

Comment: 

 

8. Are any parts of the mapping process or analyzing done by a party outside the 

Indigenous community (e.g. government agency, university)? 

X No 

 Yes (please list or describe them below) 

Comment: 

 

9. Was there any schooling done before the mapping (e. g. introduction to GIS, 

mapping techniques etc.)? 
X No 

 Yes 

Comment: 

 

10. What is the main purpose of the mapping (e.g. land management, Native Title, 

preserving knowledge, basis for another project, World Heritage listing etc.)? 

Preserving knowledge, perhaps Native Title 

 

11. What was the main reason that triggered your mapping project (e. g. lack of 

management plan, threat to cultural knowledge etc.)? 

Colonial Government Heritage Act (1974, DIA) does not protect sites / heritage. Elders 
passing on and losing knowledge 

 

12. What is your anticipated outcome of the project (e. g. maps, database, report, 

management plan, book etc.)? 

Mapping, education, knowledge transfer 

 

13. What are the main features (e. g. contents, categories) of the map (e. g. stories, 

cultural places, rock art, traditional knowledge etc.)? 
See www.noongarculture.org.au 

- DIA sites 
- SNC sites (Single Noongar Claim) – Native Title 
- Other unrecorded sites 

 



 90 

14. Are any of the following recorded in the mapping? (check all that apply with an 

“X”) 

X Water sources 

X Sacred sites 

X Places relevant in Dreamtime / Story places 

X Rock paintings 

X Rock engravings 

X Axe grinding grooves 

X Stone arrangements 

X Hunting grounds 

X Food gathering areas 

 No-take areas 

 Seasonal information 

Other Women’s and Men’s sites, Artifact scatter 

Comment: 

 

15. Is any sea country included in your mapping? 

 No (go to question 17) 

X Yes (continue with question 16) 

 

16. Which parts of sea country are included in your mapping? (check all that apply 

with an “X”) 

X Coasts / Coast lines 

 Historic coast lines 

 Islands 

 Open ocean 

 Reefs 

 Lagoons 

 Sacred sites 

X Places relevant in Dreamtime 

X Shell middens 

 Hunting grounds 

X Fish traps 

X Food gathering areas 

 No-take areas 

X Tidal information 

 Seasonal information 

Other  

Comment: 

 

17. Are any larger text passages part of the mapping project (e. g. stories, history, 

traditional ecological knowledge (TEK) etc.)? 

 No 

 Yes, written text 

 Yes, audio recordings 

X Yes, both 

Comment: 
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18. Are the text passages linked to the map / a location? 

 None are linked to a location 

X Some are linked to a location 

 All are linked to a location 

Comment: 

 

 

20. Did you encounter any problems during the project (during the preparation, 

mapping process or while analyzing the data? 

 No 

X Yes (please explain below) 

Problems: IT-related problems, server selection, and we have 2500 members so there is 
a lot of consultation 

 

21. What information / landscape contents were the hardest to record or map? 

None, just difficult to get to spots, i.e. far away in forest 

 

22. Was there any data you were not able to transform into a map or record to 

your satisfaction (e. g. seasonal / flexible information)? 

 No 

 Yes (please explain below) 

Comment: 

 

23. Which aspects of the gathered information will be published? 

Information that can be shared, will be shared 

 

24. Who will have access to the information? 

All Noongars have access 

 

25. Will parts of the data be for internal use only (inside the community)? 

 No 

X Yes (please explain below) 

Comment:  
Men’s site, women’s sites 
Our members can keep their data secret (user groups) 

 

26. What measures are taken to protect traditional ecological knowledge (TEK) 

and cultural knowledge? 

Restricting information to limited user groups 

 
 
 

19. Will there be any gender-specific information in the map / database? 

 No 

X Yes  only men’s business 

   only women’s business 

  X both 

Comment: 
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27. Do you plan to do another mapping project in the future? 

X No 

 Yes 

Comment: 

 

28. What would you do differently in a future mapping project? 

 Nothing 

Improvements: 

Setting up the Content Management System was difficult first time 

 

29. Was the funding for the project solely done by the Australian Government 

(IHP)? 

 Yes 

Other contributors: 

The IHP contributed $100,000 and SWALSC $18,500. 

 

30. Do you have any further comments or ideas? 

You just have to be creative and work at something intangible for a long time for it to 
eventually work 
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Appendix E:  Questionnaire Jawoyn  

(filled out by Ray Whear) 
 

Name of your organiza-

tion 

Jawoyn Association Aboriginal Corporation 
 

Traditional Owner 

groups involved  

Jawoyn 
 

Name of your project 

 

We have multiple projects but Cultural Heritage Mapping 
is just one part of the overall plan. 

Location of mapping area Jawoyn Lands totaling 1.8M Ha 
 

 

1. Is this the first mapping project in the Indigenous community? (please mark with 

an “X”) 

X No  

 Yes 

Comment: It is not the first project; however previous efforts have only focused on 
only very small areas. 

 

2. How large is the area being mapped? 

1.8M Ha 

 

3. What is the duration of the mapping project (including preparation, mapping, 

analyzing data)? 

Start date 2006 

End date Ongoing 

Comment: 

 

4. What methods are used for the mapping process? (check all that apply with an 

“X”) 

X Geographic Information Systems (GIS) 

X Pen and paper 

 3D-models (e. g. made from cardboard / clay etc.) 

X Video recording 

X Audio recording 

X Photos 

Other  

Comment: 

 

5. Did you use any specific guidelines, articles or books for the mapping project? 

X No 

 Yes (please list or describe them below) 

Comment: 

 

6. Is the mapping project based on or motivated by another case study / another 

community from Australia or another country? 

X No 

 Yes (please describe below) 

Comment: 
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7. How many people are approximately working on the project (mapping, analyz-

ing data)? 

X 0-5 

 5-10 

 10-15 

 15-20 

 20-25 

 25-30 

 More than 30 

Comment: 

 

8. Are any parts of the mapping process or analyzing done by a party outside the 

Indigenous community (e.g. government agency, university)? 

X No 

 Yes (please list or describe them below) 

Comment: 

 

9. Was there any schooling done before the mapping (e. g. introduction to GIS, 

mapping techniques etc.)? 
X No 

 Yes 

Comment: 

 

10. What is the main purpose of the mapping (e.g. land management, Native Title, 

preserving knowledge, basis for another project etc.)? 

Land management, Cultural heritage, and preserving knowledge. 

 

11. What was the main reason that triggered your mapping project (e. g. lack of 

management plan, threat to cultural knowledge etc.)? 

Threat to cultural knowledge. Very few elders with knowledge are still alive. 

 

12. What is your anticipated outcome of the project (e. g. one map, several maps, 

maps at different scales, database, report, management plan etc.)? 

Recording of Cultural and Heritage knowledge whilst remaining elders are still alive. 

 

13. What are the main features (e. g. contents, categories) of the map? 
As listed in Q14. As well as walking tracks, meeting places, Clan associations, Clan 
boundaries, Clan land ownership. We are also currently looking a linking genealogical 
information to the mapping.  

 

14. Are any of the following recorded in the mapping? (check all that apply with an 

“X”) 

X Water sources 

X Sacred sites 

X Places relevant in Dreamtime / Story places 

X Rock paintings 

X Rock engravings 
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X Axe grinding grooves 

X Stone arrangements 

X Hunting grounds 

X Food gathering areas 

X No-take areas 

 Seasonal information 

Other  

Comment: 

 

15. Do any of the mapped contents include seasonal / flexible information (e. g. 

hunting, gathering, no-take areas etc.)? 

 No 

 Yes (please explain below) 

Comment: 

 

16. Are any larger text passages part of the mapping project (e. g. stories, history, 

traditional ecological knowledge (TEK) etc.)? 

 No 

X Yes (please explain below) 

Comment: Everything that the elders know is recorded including stories, history and 
traditional ecological knowledge. 

 

17. Are the text passages linked to the map / a location? 

 None are linked to a location 

X Some are linked to a location 

 All are linked to a location 

Comment: Some are simply stories related to customs and traditions that aren’t neces-
sarily linked to specific areas of land. 

 

 

19. Did you encounter any other problems during the recording / mapping? 

 No 

X Yes (please explain below) 

Problems: Just some memory problems with the old people. 

 

20. Did you encounter any other problems? 

 No 

 Yes (please explain below) 

Problems: 

 
 
 

18. Will there be any gender-specific information in the map / database? 

 No 

X Yes  only men’s business 

   only women’s business 

  X Both 

Comment: 
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21. What has been the biggest challenge for your project? 

X Funding 

 Community support 

 Lack of technological equipment (hardware, software) 

 Lack of technological knowledge 

 Training 

 Access to data 

 Human resources 

 Too much ground to cover 

 Too many sites to choose from / making decisions to focus on less sites 

Other  

Comment: 

 

22. What landscape contents were the hardest to transform into a map? 

High concentrations of rock art in some areas. 

 

23. Was there any landscape data you were not able to transform into a map (e. g. 

especially seasonal / flexible information)? 

X No 

 Yes (please explain below) 

Comment: 

 

24. Which aspects of the map or gathered information will be published? 

Very little. 

 

25. Who will have access to the finished map? 

Traditional Owners, Jawoyn Association and Jawoyn land managers. 

 

26. Will any aspects of the map be for internal use only (inside the community)? 

 No 

X Yes 

Aspects: Cultural Heritage Database located in each Community 

 

27. What measures are taken to protect traditional ecological knowledge (TEK) 

and cultural knowledge? 

The database system holding this knowledge is a very secure system with access 
granted by Elders using a password system related to multiple criteria such as age, clan, 
gender etc. Who has access to the system is decided by the Jawoyn Council of Elders. 

 

28. Do you plan to do another mapping project in the future? 

 No 

X Yes 

Comment: Project is ongoing subject to funding. 

 

29. What would you do differently in a future mapping project? 

X Nothing 

Improvements: 

 



 97 

30. Was the funding for the project solely done by the Australian Government? 

X No 

 Yes 

Other contributors: Jawoyn Association, Kim McKenzie, Dr Murray Garde also 
added considerable funding and resources to the project. 

 

31. Do you have any further comments or ideas? 

No 
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Appendix F:  Questionnaire Uluru – Katat Tjuta National Park  

(filled out by Kerrie Bennison) 
 

Name of your organization Parks Australia 

Traditional Owner groups in-

volved  

Anangu  

Name of the project Cultural Heritage Database 

Location of mapping area Uluru-Kata Tjuta National Park 

 

1. Is this the first mapping project in the Indigenous community? (please mark with 

an “X”) 

 No 

 Yes 

Comment: unsure 

 

2. How large is the area being mapped? 

1625 square kilometres 

 

3. What is the duration of the mapping project (including preparation, mapping, 

analyzing data)? 

Start date  

End date  

Comment: On -going 

 

4. How long did the actual mapping process take? 

On-going now for 3 years 

 

5. What methods are used for the mapping process? (check all that apply with an 

“X”) 

X Geographic Information Systems (GIS)  

 Pen and paper 

 3D-models (e. g. made from cardboard / clay etc.) 

Other  

Comment: 

 

6. Did you use any specific guidelines, articles or books for the mapping project? 

 No 

X Yes (please list or describe them below)  

Comment: Guidelines came from Anangu regarding what sites need to be classed as 
sensitive (and therefore password protected). 

 

7. Is the mapping project based on or motivated by another case study / another 

community from Australia or another country? 

X No  

 Yes (please describe below) 

Comment: 
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8. How many people are approximately working on the project (mapping, analyz-

ing data)? 

 0-5  

X 5-10  

 10-15 

 15-20 

 20-25 

 25-30 

 More than 30 

Comment: 

 

9. Are any parts of the mapping process or analyzing done by a party outside the 

Indigenous community (e.g. government agency, university)? 

 No 

X Yes (please list or describe them below)  

Comment: Staff at Uluru-Kata Tjuta National Park  

 

10. Was there any schooling done before the mapping (e. g. introduction to GIS, 

mapping techniques etc.)? 
X No  

 Yes 

Comment: 

 

11. What is the main purpose of the mapping (e.g. land management, Native Title, 

preserving knowledge, basis for another project etc.)? 

Cultural site management and the preservation of knowledge 

 

12. What was the main reason that triggered the mapping project (e. g. lack of 

management plan, threat to cultural knowledge etc.)? 

To improve the management of cultural sites. 

 

13. What is your anticipated outcome of the project (e. g. maps, database, report, 

management plan etc.)? 

 

 

14. What are the main features (e. g. contents, categories) of the map? 
GIS coordinates of cultural sites 
Recording of all management activities associated with cultural sites 

 

15. Are any of the following recorded in the mapping? (check all that apply) 

X Water sources  

X Sacred sites  

X Places relevant in Dreamtime / Story places  

X Rock paintings  

X Rock engravings  

 Axe grinding grooves 

 Stone arrangements 

 Hunting grounds 
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 Food gathering areas 

 No-take areas 

 Seasonal information 

Other  

Comment: 

 

16. Do any of the mapped contents include seasonal / flexible information (e. g. 

hunting, gathering, no-take areas etc.)? 

X No  

 Yes (please explain below) 

Comment: 

 

17. Are any larger text passages part of the mapping project (e. g. stories, history, 

traditional ecological knowledge (TEK) etc.)? 

 No 

X Yes (please explain below)  

Comment: Oral histories 

 

18. Are the text passages linked to the map / a location? 

 None are linked to a location 

 Some are linked to a location 

X All are linked to a location  

Comment: 

 

 

20. Did you experience any problems during the mapping process? 

X No  

Problems: 

 

21. Did you encounter any other problems? 

X No  

 Yes (please explain below) 

Problems: 

 

22. What landscape contents were the hardest to transform into a map? 

 

 

23. Was there any landscape data you were not able to transform into a map (e. g. 

especially seasonal / flexible information)? 

X No  

 Yes (please explain below) 

Comment: 

19. Will there be any gender-specific information in the map / database? 

 No 

X Yes  only men’s business 

   only women’s business 

  X Both  

Comment: 
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24. Which aspects of the map or gathered information will be published? 

None 

 

25. Who will have access to the finished map? 

Only parks staff and Anangu 

 

26. Will any aspects of the map be for internal use only (inside the community)? 

 No 

X Yes 

Aspects: 

 

27. What measures are taken to protect traditional ecological knowledge (TEK) 

and cultural knowledge? 

Password protection based on level of knowledge allowed.  

 

28. Do you plan to do another mapping project in the future? 

X No  

 Yes 

Comment: 

 

29. What would you do differently in a future mapping project? 

X Nothing  

Improvements: 

 

30. How is the Cultural Site Management System funded? 

We fund the database out of our parks operational budget. 

 

31. Do you have any further comments or ideas? 
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Appendix F:  Interview with Troy Mallie (August 31
st
, 2010) 

 

Your name  Troy Mallie 

Name of your organization Cultural Systems Solutions (working closely together 
with Environmental Systems Solutions) 
Software: Keeping Places 

 

1. Could you tell me a little bit about your background? 

I am an indigenous person (Kuku-Yalanji) from around Cairns, Queensland. 
I started in conservation and land management. I was also a park ranger at Uluru and 
got into heritage management, GIS and IT.  

 

2. What was prompted the development of the software?  

Traditional Owners at Uluru, where I was a park ranger, wanted easier access to data 
collected about their lands. Archaeologists came to Uluru for surveys and the Anangu 
wanted access to the data after the researchers had left. The information was collected in 
big reports that collected dust somewhere and where not easily accessible. In 2000, a 
workshop with the Traditional Owners was set up to solve this problem. They drew de-
signs in the sand of how they imagined it should work. The development took about 3 
years, it was used for the first time in 2003. 

 

3. How many groups are using the software at the moment? 

23 groups (22 in Australia, one in Vanuatu) 
 
Some of these groups / organizations are: 
- Uluru Kata-Tjuta National Park, NT 
- Wet Tropics (four traditional owner groups), QLD 
- Jawoyn Association, NT  
- Ngalia, WA 
- SWALSC (South West Aboriginal Land and Sea Council), WA  
- TALSC (Tasmanian Aboriginal Land and Sea Council Aboriginal Corporation), TAS 
- Dhimurru, NT 
- Waluwarra, QLD 

 

4. What groups are using the program (small / large groups)? 

Many of the groups using the software are bigger groups with good organization, be-
cause it is often easier for them to secure funding.  
But there are also some smaller groups. For example, one group in Arnhem Land con-
sists of one elder and his family. They work together with researchers from ANU (Aus-
tralian National University) in Canberra. ANU applied for funding for them. 

 

5. Do groups approach you, do you approach them or are you recommended by 

other groups? 

- Word of mouth 
- Presentations and workshops at conferences or at Land Council meetings 

 

6. From your experience, what data and what information is mainly stored in the 

system? 

Data: Photos, video, text, audio recordings 
Data on maps / satellite imagery can also depict line, points and polygons 
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Information: Some example are cultural places, natural resources, stories, story lines, 
rock art 

 

7. From your experience, what are the main purposes the groups are using the sys-

tem? 

- Data recording, data storage, data access 
- As a management tool, to produce management plans, to make management decisions 
- Knowledge protection 
- Heritage and site management 
- Monitoring field work 
- Producing reports for funding (e. g. “Caring for Country”) 
- Interacting with stakeholder (e. g. mining companies) 
- Native Title 
 
Example 1: The group in Vanuatu used it to produce documentation to apply for World 
Heritage Listing. The listing was granted in 2008. 
 
Example 2: For some groups it can create employment and income opportunities. 
Groups with mining stakeholders can do their own archaeological surveys, the mining 
companies won’t have to hire outside experts. The groups produce their own surveys 
and reports and get a “fee for service”. They need no one to act as an in-between. 

 

8. Can the software be used for sea country as well as on land? 

Yes 

 

9. How long does it usually take to set up the system, finish configurations and 

train people to use the system? 

That depends a lot on the needs of the group. Three months is about the quickest it can 
be done. But it may take up to a year. Support, updates and additional features might go 
on continually, if the group wishes it. 

 

10. How many people are necessary to keep up / manage the system? 

That depends. One big problem is the funding (to pay people, to keep the system run-
ning).  
One example could be five or six rangers to do field work and two data management 
officers (female and male). There always need to be two data management officers in 
order to feed restricted information from both men and women into the system. 

 

 
 

11. The software has settings that can restrict access. For what kind of information 

can the permission settings be used? 

The permission settings can be used, for example, for gender, clan or family. Groups 
can create their own user groups. They can decide themselves what user groups or re-
striction they deem useful or necessary. The system can be adapted to fit their specific 
cultural protocols. Before, the system used to be more static, it only allowed for three 
user groups: male, female, public. Nowadays, the system is dynamic. User groups can 
be changed and adapted as they are needed. In some groups, a board of elders decides 
over who gets access to what information and to which user group one belongs. 



 104 

12. What do groups appreciate most about your software?  

They appreciate that the program is customized and not off the shelf. They get to be 
involved in the development process. They can choose their own designs, include their 
own logos and customize the data entry forms. The program gets built based on their 
individual needs. For example, we offer customized user interfaces, e. g. specially made 
for elders or school kids, or for the people who enter the data into the system. 

 

13. Where do you see the advantages and disadvantages of using GIS for cultural 

mapping? 

There are quite complex GIS like ArcGIS or MapInfo. Open source GIS is usually more 
user friendly. Keeping Places is similar to Google Earth, one can navigate around a 
map. 
We wanted to avoid high level GIS and complex settings. Instead we focus on basic 
data entry and GPS coordinates to make the program more user-friendly. 
One advantage of GIS is that the satellite imagery that is fed into the system can be used 
to actively look for cultural sites. 

 

14. Where do you see restrictions in your software that prevent the mapping of 

landscape content? 

There aren’t really any. Unless you wanted to capture the whole holistic way of doing 
things. But you can do an awful lot with just lines, points and polygons. Some groups 
even create their storylines with them. For most groups, there are simply more urgent 
matters to think about. Knowledge being lost is a big worry in Australia. Storing cul-
tural information is a pressing matter, just like securing funding to keep everything run-
ning. 

 

15. What are the most common problems groups encounter during their projects 

or with the software? 

One of the biggest problems is probably long-term support and funding to maintain the 
system. The system needs to be kept in use to be effective. All projects are still up and 
running. But I can’t say how much they really get used. It could be every day, could be 
a lot less. 

 

16. Are any new developments planned for the software? 

In the past data collection was done in paper form before it got fed into the system. This 
can be a problem when not everybody is perfectly literate in written English. In another 
couple of weeks the data collection will be paperless. Data will be collected with a 
hand-held device, similar to a PDA, with a very user-friendly interface. Nobody will 
have to worry about reading and writing anymore, it will just be pushing buttons. Be-
fore, it was a big task with long forms, it was a boring activity. Now it will be enjoy-
able. The data can be loaded right into the system. It will also safe a lot of time. The 
pre-set answers can also act as a quality control. 

 

17. How do the costs of Keeping Places compare to ArcGIS or similar programs? 

In the US, ArcGIS is free for all tribal groups, but not in Australia. Here one has to pay 
a license fee every year. For ‘Keeping Places’ the groups pay just once for the set-up. 
There are hardly any ongoing costs, unless groups want to add any additional features 
later. Or they choose to get their web hosting done by our company, for which they 
would have to pay an annual fee. 
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Appendix H: Guidebooks and Online Support 

 

Empirical literature on cultural mapping projects comes mainly from North America, 
Latin America, South East Asia. Fewer articles cover Africa and some Oceania (Chapin 
et al. 2005, Corbett et al. 2009, Poole 2003). While there have been several publications 
about Pacific Islands, work on cultural mapping projects from New Zealand and Austra-
lia is rather rare. Also remarkable is the fact that most literature is written by non-
indigenous people, therefore often omitting the indigenous point of view of these pro-
jects. And many other projects remain under the radar, as the people involved either 
have no time to publish their findings and experiences or because they are reluctant to 
do so due to political or cultural sensitivities (Chapin et al. 2005, Rundstrom 2009). 
Very few of the articles that involve working with indigenous communities list the in-
digenous communities as co-authors, such as Feinberg et al. (2003) or Watson & the 
Yolngu (1993), as is considered good practice for example in Australia.  
There are numerous guidebooks on mapping. Many can be accessed online and for free. 
They have mostly been developed from actual case studies and have been published by 
the overseeing organizations. In addition to a how-to-do-it-list the guidelines usually 
include positive and negative experiences from the case studies. This rather practical 
than theoretical approach based on concrete field experience makes the guidelines easy 
to understand and relate to. As Chapin et al. (2005) point out, guidebooks from and for 
countries where the relationship between indigenous peoples and the government are 
more strained usually focus rather on technical than political aspects of mapping. 
A guide on participatory tools in general, primarily intended for forest communities, 
was published by Evans et al. (2006). As mapping is just one of ten different tools out-
lined in the guide, the part on mapping is rather short but gives a good and clear over-
view of the matter. Jackson et al. (1994) also focus on participatory mapping in connec-
tion with forestry. The Center for the Support of Native Lands (Chapin & Threlkeld 
2001) published a methodology based on sketch mapping, which had been developed 
from experiences in Honduras and Panama. Although the projects were focused on ena-
bling Indigenous Peoples to gain long-term rights over their lands and natural resources, 
the methodology can be applied to a diverse set of cultural or political goals. Another 
guide by the same authors (Chapin & Threlkeld 2008) draws on the same method but 
each step is accompanied by good and bad experiences from case studies in Bolivia, 
Cameroon, Honduras, Panama, Suriname, West Papua and Papua New Guinea. A 
guidebook on land use and occupancy mapping from Canada, by Tobias (2000), was 
specifically developed to guide First Nations in their attempt to prove their rights to 
land and natural resources, so the maps would be accepted as hard evidence of such 
rights by the government and in court. The Centre for Indigenous Environmental Re-
sources’ (CIER) (2010) Good Practices Guide focuses on GIS-related mapping projects 
in Canada. The guide points out important factors that can mean success or failure 
(funding, training etc.) for a project. Based on experiences from 23 Aboriginal organiza-
tions, the advice given can be applied to all programs that employ geomatics. The 
Makivik Corporation (2008a, 2008b), an Inuit institution, published a two-volume guide 
on geospatial data for mapping and information needs. A guideline based on case stud-
ies from South America (Brazil, Colombia and Suriname) has been published by ACT 
(Amazon Conservation Team) Brazil (2008). The methodology uses pen and paper ap-
proach for their mapping projects. Rambaldi & Callosa-Tarr (2000, 2002) wrote two 
detailed guidelines on 3-dimensional modeling based on cases from the Philippines for 
the National Integrated Protected Area Programme (NIPAP), which is part of the Phil-
ippines Department of Environment and Natural Resources. After the government had 
mostly ignored submitted sketch maps, NIPAP found that accurately scaled relief mod-
els were more efficient. The first case of 3-D modeling was applied to a marine pro-
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tected area and proved that this mapping is suitable for land and sea. Rambaldi & Cal-
losa-Tarr (2002) also included a step-by-step instruction on how to digitize data from 
the models and enter it into a GIS. 
Another source of information for indigenous peoples is the Aboriginal Mapping Net-

work (AMN) (http://www.nativemaps.org/), probably one of the most prominent online 
platforms for indigenous peoples when it comes to mapping. The AMN was founded in 
1998 by the Gitxsan and Ahousaht First Nations and Ecotrust Canada, with Ecotrust 
Canada as the managing body. What started out as a forum for knowledge sharing for 
local First Nations in British Colombia, Canada, has developed into a worldwide plat-
form that provides publications and information on a diverse set of relevant topics, from 
mapping technology, information management, legal matters to funding. Other websites 
include the Integrated Approaches to Participatory Development 

(http://www.iapad.org) maintained by Giacomo Rambaldi, the Open Forum on Partici-

patory Information Systems and Technologies (http://ppgis.iapad.org) and the Philip-

pine Association for Intercultural Development (http://www.pafid.org). 
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Appendix I: Non-plagiarism Statement 
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applied at the Faculty of Spatial Sciences of the University of Groningen. I have indi-
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Moreover I have not handed in an essay, paper or thesis with similar contents elsewhere. 
All sources and other resources used are stated in the bibliography. 
 
In case of proof that the essay, paper or thesis has not been constructed in accordance 
with this declaration, the Faculty of Spatial Sciences considers the essay, paper or thesis 
as negligence or as a deliberate act that has been aimed at making correct judgment of 
the candidate's expertise, insights and skills impossible. 
 
In case of plagiarism the examiner has the right to exclude the student from any further 
participation in the particular assignment, and also to exclude the student from further 
participation in the MSc programme at the Faculty of Spatial Sciences of the University 
of Groningen. The study results obtained in the course will be declared null and void in 
case of plagiarism (also see Article 12 of Rules and Regulations Exams). 
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