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Abstract

This project establishes a research framework to explore the preservation, interpretation, and transmission of Aboriginal astronomical
knowledge, with a specific focus on the Brisbane and South East Queensland region. The project begins with a comprehensive literature
review of celestial navigation, star maps, seasonal calendars, and oral traditions to identify thematic patterns and regional research gaps.
Guided by the Australian Institute of Aboriginal and Torres Strait Islander Studies (AIATSIS) Code of Ethics and National Health and
Medical Research Council (NHMRC) Guidelines, the framework prioritises a culturally safe and collaborative approach. Key ethical
considerations addressed include mutual benefit, informed consent, and data sovereignty. The project develops prototype data collection
tools, such as semi-structured interview guides and observational checklists, which are designed for respectful engagement and require
future co-design with community members. The resulting research proposal provides a rigorous foundation for subsequent ethnographic
studies at the Honours, MPhil, or PhD level. Ultimately, this work aims to contribute to cultural preservation, support community-led
documentation of celestial knowledge, and foster greater dialogue between Indigenous and Western astronomical perspectives.

Index Terms: Astronomy, Aboriginal, Indigenous, Framework.

Disclaimer. This paper uses the specific term ‘Aboriginal astron-
omy’ for its cultural and geographical focus on South East Queens-
land, while retaining the broader term ‘Indigenous’ for the national
ethical frameworks that apply to both Aboriginal and Torres Strait
Islander peoples.

1 Introduction

The preservation of Aboriginal astronomical knowledge is crucial
because it underpins complex systems vital for cultural continuity,
navigation, food economics, and social structure (Norris, 2016a;
Hamacher et al., 2011a). This holistic understanding of the cos-
mos offers profound wisdom about humanity’s relationship with
the universe, encompassing mind, body, heart, and spirit (Lee et al.,
2020). For generations, however, mainstream histories of astron-
omy have overlooked these deep Aboriginal insights, often pri-
oritising Western narratives that disconnect audiences from their
local night sky and its specific seasonal relevance (Lee et al., 2020;
Hamacher et al., 2011a). This has resulted in a significant knowl-
edge gap regarding the intellectual achievements of Aboriginal
Australians (Hamacher et al., 2011a; Norris, 2016a).

The work of researchers like Dr. Duane Hamacher has been in-
strumental in demonstrating that Aboriginal astronomical knowl-
edge is both dynamic and scientifically informed (Hamacher et
al., 2010), reflecting sophisticated sky observations (Hamacher,
2012; Hamacher et al., 2011a). Colonisation caused a significant
loss of traditional knowledge (Hamacher et al., 2011b; Lee et al.,
2020), creating an urgent imperative to document these perspec-
tives (Norris, 2016a). This project does not attempt a full ethno-
graphic study; instead, it establishes the essential groundwork
through literature analysis, ethical framing, and developing pilot
methods for potential postgraduate research.

! Available at: https://aiatsis.gov.au/research/ethical-research
2 Available at: https://www.nhmrc.gov.au/about-us/publications

1.1 Project Aims

This foundational study has four sequential aims: To synthesise
key research on Aboriginal astronomy to identify foundational
concepts and research gaps in the South East Queensland (SEQ)
region. To develop a detailed ethical strategy based on AIATSIS'
and NHMRC? guidelines. To create prototype tools, such as an
interview guide and observation checklist, for respectful commu-
nity engagement. Finally, to combine these elements into a com-
prehensive proposal for future postgraduate research.

2 A Review of the Current Primary Literature

Aboriginal astronomical knowledge is a living system that con-
nects the land, the sky, and a people to their history (Nakata et
al., 2005b). It is passed through the rhythms of storytelling, cere-
mony, and song (Hamacher et al., 2011a). This review explores the
core concepts of this knowledge, its practical applications, and its
specific relevance to SEQ.

2.1 The Sky as a Cultural and Practical Map

Aboriginal songlines function as intricate oral maps, transmit-
ting knowledge across generations as 'Dreaming Tracks’ that of-
ten mirror paths in the sky. (Norris, 2016a). These narratives are
fundamental repositories of creation stories, geographical knowl-
edge, and legal frameworks, encoding vital information for nav-
igation, trade, and ceremony (Norris, 2016a). In a culture with a
strong oral tradition, songs are the optimum way of recording and
transmitting this complex information. (Norris, 2016a; Lee et al.,
2020). (Norris, 2016a). These narratives encode vital information
for navigation, trade routes, and ceremonial purposes, illustrating
the deep connection between the terrestrial and celestial realms
(Norris, 2016a). As one source notes, the instruction on how to
travel is to simply “follow the star along” (Norris, 20162). In a cul-
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ture with a strong tradition of memorising oral knowledge, songs
are the optimum way of recording and transmitting complex navi-
gational information (Norris, 2016a). They are fundamental repos-
itories of creation narratives, geographical knowledge, and legal
frameworks, all intimately connected to the patterns observed in
the night sky (Norris, 2016a; Lee et al., 2020).

2.2 Celestial Rhythms and Seasonal Life

Aboriginal Australians developed complex seasonal calendars by
observing celestial phenomena to guide activities like food gather-
ing (Norris, 2016a; Hamacher et al., 2011a). A prominent example
is the ‘Emu in the Sky’ (Figure 1), a dark constellation formed by
the Milky Way’s dust lanes (Gullberg et al., 2020; Norris, 2016a).
For example, its heliacal rising signals the start of the breeding
season and egg availability (Hamacher et al., 2020; Gullberg et al.,
2020), demonstrating a sophisticated link between celestial objects
and food economics, ecology, and weather (Gullberg et al., 2020).

Figure 1. The Emu in the Sky dark constellation, a prominent feature in
many Aboriginal astronomical traditions. Source: Adobe Stock, Licensed
to Michael Cowley 377808925.

2.3 Local Context: South East Queensland

In the SEQ context, the preservation of this knowledge is criti-
cally important. Research highlights the Jinibara people of SEQ’s
knowledge of the ‘Sky Bora’, which links their ceremonial grounds
to the celestial emu and its vertical alignment in the Milky Way in

August (Fuller et al., 2013). It was recorded that these bora circles
were always oriented towards points of the compass, conforming
to the position of the Coalsacks in the heavens (Fuller et al., 2013).
Documenting and revitalising these local perspectives is essential
for the continuity of this invaluable cultural heritage. Figure 2
shows the surrounding local groups of Indigenous Australia and
their boundaries.

THE AIATSIS MAP OF
INDIGENOUS AUSTRALIA

AIATSIS

Figure 2. The AIATSIS Map of Indigenous Australia, illustrating the ap-
proximate boundaries of Aboriginal and Torres Strait Islander language,
social, or nation groups. Source: AIATSIS, Licensed to Michael Cowley
ASP13787.

3 An Ethical Framework for Digital Preservation

Integrating digital tools for managing Aboriginal astronomical
knowledge requires a robust ethical framework (Nakata et al.,
2014) that addresses past colonial impacts and ensures future ben-
efits for Indigenous communities.(Lee et al., 2020; CSIRO, 2020).

3.1 Ethics as a Prerequisite

Foremost among these principles is Free, Prior, and Informed Con-
sent (FPIC), ensuring Indigenous peoples have self-determination
over their knowledge. (National Health and Medical Research
Council, 2018; CSIRO, 2020). The protection of Indigenous Cul-
tural and Intellectual Property (ICIP) is also vital, as Western laws
often fail to safeguard communal knowledge (Nakata et al., 2014;
Nakata et al., 2005a). Ethical frameworks must establish clear pro-
tocols acknowledging Indigenous ownership and control (Nakata
etal., 2014). This leads to Indigenous data sovereignty: the right of
communities to govern their data, ensuring it serves community
defined purposes. (CSIRO, 2020; Lee et al., 2020).

3.2 Ensuring Accuracy and Managing Risk

The framework must guarantee accuracy and longevity through
culturally sensitive methods that respect Indigenous epistemolo-
gies and prevent misinterpretation. Digital representations must
remain dynamic and meaningful (Nakata et al., 2005a; Nakata et
al., 2014). Risks such as misrepresentation, decontextualisation, or
loss of control must be actively managed through a clear under-
standing of stakeholder roles, mitigating cultural degradation and
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ensuring responsible research (Nakata et al., 2014; Nakata et al.,
2005a).

4 Approach

Research into Australian Aboriginal and Torres Strait Islander as-
tronomy requires a deeply respectful and culturally sensitive ap-
proach that prioritises Indigenous voices and protocols (National
Health and Medical Research Council, 2018). This project proposes
a staged method designed to build trust and ensure ethical conduct
from the outset (Nakata et al., 2005a).

4.1 Stage 1: Desk-Based Literature Review

The initial phase is a comprehensive review of published materi-
als to gather preliminary information, identify relevant language
groups, and understand documented protocols. This approach
minimises community impact while building foundational under-
standing and identifying research gaps and misinformation.

4.2 Stage 2: Respectful Community Engagement

The second stage involves direct community engagement through
semi-structured interviews and invited observations. The empha-
sis is on sharing knowledge on Indigenous terms for mutual bene-
fit, supporting cultural continuity and the revitalisation of knowl-
edge for future generations (National Health and Medical Research
Council, 2018; Lee et al., 2020; CSIRO, 2020).

4.3 Data Collection for STB200

To meet the expectations for the current semester and inform the
next assessment, the following data collection activities will be un-
dertaken:

+ A systematic analysis of published archival and journal
sources pertaining specifically to SEQ to identify docu-
mented sky knowledge.

+ A mapping exercise to collate existing data on the location
and orientation of bora ceremonial grounds within the SEQ
region, allowing for comparison with celestial features.

« A pilot application of the prototype interview guide, tested
with academic peers and supervisors to evaluate its clarity,
cultural sensitivity, and usability before any community en-
gagement is considered.

4.4 Prototype Data Collection Tools

The following prototype tools were developed as a starting point
for future research and would require co-design with community
members before any use.

4.4.1 Semi-Structured Interview Guide This guide is a flexi-
ble tool for conversations with Elders and knowledge holders, pri-
oritising open ended questions to respect the living nature of In-
digenous knowledge.

« "Can you share what the night sky means to you and your
community, both in the past and today?"

« "Are there particular stars, constellations, or dark spaces
in the Milky Way that are significant for your people, and
what stories are connected to them?"

« "How does the sky relate to your Country, the changing sea-
sons, or traditional practices like finding food or navigating
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journeys?"

"Do your traditions speak of special events in the sky, such
as eclipses, meteors, comets, or lights like the aurora?"
"How has knowledge about the sky been passed down
through generations in your family or community, for ex-
ample, through stories, songs, or art?"

"Are there any laws or cultural responsibilities that are con-
nected to observing the sky or specific celestial bodies?"
"What are your aspirations for how this sky knowledge will
be maintained and shared with future generations, within
and beyond your community?"

"Are there any aspects of sky knowledge that are consid-
ered sensitive or restricted, and if so, what is the best way
to respect these boundaries?"

"In your view, what are the most appropriate ways for non-
Indigenous people to learn about and appreciate your sky
knowledge?"

"Is there anything else important about your sky traditions
or any other thoughts you’d like to share that we haven’t
discussed?”

4.4.2 Observational Checklist This checklist is for re-
searchers observing public cultural events where sky connections
are evident, always with prior permission and strict adherence to
established ethical protocols.

+ Event Details: Record date, time, location, participating
community groups, and the publicly stated purpose of the
event.

Celestial Associations: Note any direct links made to spe-

cific celestial bodies, such as the full moon, a particular star

rising or setting, or the orientation of the Milky Way.

« Elements Observed: Document publicly shared oral tra-
ditions, performances, art, or material culture, and any con-
nections drawn to local environmental cues.

+ Community Interaction: Observe general participation
patterns and how knowledge is visibly exchanged, while re-
specting cultural protocols such as those for deceased per-
sons.

5 Results

This section reports on the findings from the literature and an
evaluation of the sources used to build this framework, present-
ing the information without speculation. The evidence is drawn
from documented accounts, ethno historical records, and academic
studies, providing a high level of confidence regarding the depth
and practicality of traditional Aboriginal astronomical knowledge
(Hamacher, 2012).

5.1 Evaluation of Source Quality and Rigour

The rigour of the literature used is high. Confidence is strongest
in recent academic papers, particularly those co-authored with
knowledge holders or adhering to Indigenous-led protocols, which
score highly for authentic representation (e.g., (Lee et al., 2020;
Fuller et al., 2013)). Older ethnographic accounts provide founda-
tional data but are evaluated critically for potential bias (Hamacher
et al., 2010; Leaman et al., 2014). While literature with direct SEQ
specificity is less frequent (Fuller et al., 2013), the discussed astro-
nomical concepts and ethical methodologies are broadly applica-
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ble and enhance understanding.

5.2 Comparative Aboriginal Perspectives on Celestial Bodies

The literature reveals both remarkable consistency and rich diver-
sity in how different Aboriginal cultures interpret the sky (Haynes,
2000). Constellations like the Emu in the Sky and Orion are widely
recognised, yet their specific narratives and cultural meanings
vary significantly between language groups (Gullberg et al., 2020;
Johnson, 2011; Hamacher, 2018). This demonstrates a shared con-
tinental heritage adapted to unique local environments and cul-
tural laws (J. Goldsmith, 2015).

6 Discussion

The findings of this literature review carry significant implications
for future research and our understanding of Indigenous knowl-
edge systems. They also highlight the limitations of a desk based
study and point toward necessary future directions.

6.1 Relevance and Implications

The literature confirms that Aboriginal people possessed profound
and practical astronomical knowledge, deeply integrated into their
cultural and environmental understanding, which significantly
challenges historical Western stereotypes (Norris, 2016a; Haynes,
2000; Norris, 2016b). For practice in SEQ, this implies a need to
actively seek out and value local Aboriginal sky knowledge, en-
suring it is contextualised within broader cultural systems rather
than being isolated as mere scientific observation (Fuller et al,
2013; Nakata et al., 2005a). This approach supports cross cultural
understanding and helps to rectify past misinformation (Norris,
2016a).

6.2 Limitations and Future Directions

The primary limitation is that this desk-based review is confined
to publicly available information, which may lack the nuance of
living knowledge systems (Nakata et al., 2005b; CSIRO, 2020)
and can contain historical biases from non-Indigenous researchers
(Hamacher et al., 2009). This clearly defines the need for future
work. Any subsequent fieldwork in SEQ must be community-led,
rigorously adhering to the ethical guidelines for consent (National
Health and Medical Research Council, 2018; Lee et al., 2020), co-
ownership, and data sovereignty to ensure benefits for communi-
ties and prevent the misappropriation of knowledge.(Nakata et al.,
2014; CSIRO, 2020).

6.3 Identified Research Gaps for SEQ

This review has identified several specific research gaps within the
SEQ region that warrant further investigation. These include:

+ The need for in depth cultural interpretations of Bora
ceremonial grounds for distinct local Aboriginal language
groups, moving beyond aggregated statistical findings
(Fuller et al., 2013).

+ An investigation into localised geomythological narratives
describing cosmic impact events or the formation of unique
terrestrial features, an area that is not as well documented
in SEQ as in other regions (Hamacher et al., 2009; Hamacher
et al., 2013).

+ The development of specific, publicly accessible astronom-
ical knowledge from local Aboriginal groups for use in
prominent educational venues within their own region,
such as the Sir Thomas Brisbane Planetarium (J. M. Gold-
smith, 2014; Lee et al., 2020).

7 Conclusion

This project establishes a rigorous and respectful framework for
preserving Aboriginal astronomical knowledge in SEQ. By synthe-
sising literature, foregrounding ethics, and developing prototype
tools, this work provides a foundation for future ethnographic
studies. The project demonstrates how a single-semester study can
produce a complete framework and a clear pathway for advanced
research. Preserving this knowledge is vital for cultural continu-
ity in the SEQ region, enriching our collective understanding by
bridging cultural and scientific perspectives and ensuring the tra-
ditions of Australia’s first astronomers continue to inspire future
generations (Haynes, 2000; Norris, 2016b; Hamacher, 2012).
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8 Appendix

A Stakeholder and Approvals Details

Table 1

Stakeholder Groups, Roles, and Key Approvals for Indigenous Astronomy Research

Stakeholder Group

Role & Contribution

Key Approvals/Considerations (Culturally Safe & Concise)

Indigenous Elders/Knowledge Holders

Primary custodians of knowledge, providing
content, guidance, and cultural authority.

Free, Prior, and Informed Consent (FPIC) for all aspects of re-
search, data collection, and sharing.

Approval for use of their stories, names, and images, strictly
following protocols for deceased persons.

Definition of ICIP (Indigenous Cultural and Intellectual Prop-
erty) rights and benefit-sharing.

Guidance on sensitive/restricted knowledge (e.g., gender,
initiation-specific).

Indigenous Communi-

ties/Organisations

Collective decision-making bodies (e.g., Pre-
scribed Bodies Corporate, Land Councils, Art
Centres) representing community interests and
cultural protocols.

Formal community consent (in addition to individual consent).
Agreement on research objectives, methodology, and expected
outcomes.

Agreements for data management, storage, and dissemination
(including return of knowledge to community in usable for-
mats).

Involvement in project governance and leadership roles.

Academic/Research Institutions

Providing research expertise, resources, and
platforms for knowledge documentation and
sharing.

University/Institutional Human Research Ethics Committee
(HREC) approval, adhering to NHMRC and AIATSIS guidelines.
Strict adherence to FPIC, ICIP, and all negotiated community
protocols.

Commitment to reciprocity and building long-term, respectful
relationships.

Government/Funding Bodies

Providing funding, policy frameworks, and sup-
porting infrastructure for research and cultural
preservation.

Alignment with national and international Indigenous rights
declarations (e.g., UNDRIP, Nagoya Protocol).

Funding allocated for Indigenous engagement, capacity build-
ing, and benefit-sharing.

Support for dark sky preservation initiatives impacting cultural
heritage.

Technology/Industry Partners

Developing tools and platforms for captur-
ing, managing, and disseminating Indigenous
knowledge (e.g., digital archives, virtual tours,
planetarium software).

Design and implementation of technology in a culturally sensi-
tive manner, ensuring usability in remote areas.

Ensuring data sovereignty, appropriate access controls, and ad-
herence to ICIP.

Providing training and capacity building for Indigenous com-
munities to use and control the technology.
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B Evaluation Rubric for Sources

Table 2
Qualitative Evaluation Rubric for Sources
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Criteria

Low

Medium

High

Provenance and authorship

Unsubstantiated claims, vague ref-
erences, or heavily biased colonial-
era interpretations without critical
re-analysis.

Secondary interpretations by non-
Indigenous academics, but with
clear references to original sources
or acknowledged limitations.

Directly from Indigenous el-
ders/knowledge holders or co-
authored by them, or clearly
stated as meticulously recorded
first-hand accounts by trusted
researchers (e.g., Stanbridge as a
primary source, Daisy Bates with
explicit caveats and re-analysis).
Explicit advocacy for Indigenous
voice and leadership in knowledge
dissemination.

Community endorsement or co-
authorship

No indication of Indigenous con-
sultation or endorsement, or uses
information without addressing
ownership/protocols.

Acknowledges Indigenous contri-
butions broadly or uses published
works from past Indigenous in-

formants, but without explicit,
contemporary community in-
volvement in the research or

co-authorship.

Explicitly states collaboration with
or permission from specific In-
digenous communities/elders, of-
ten with co-authorship by Indige-
nous people. Acknowledges cul-
tural sensitivities and protocols,
and outlines formal agreements
like Memorandums of Understand-
ing (MoUs) or ethical guidelines.

Consistency across sources

Contradictory information be-
tween sources, or information
presented as unique without cross-
referencing.

Information appears in several
sources, but potential for repe-
tition of a single original (and
possibly flawed) account without
independent verification.

Information is corroborated by
multiple, independent sources or
studies, or explicitly notes where
variations exist and why (e.g., re-
gional differences, different levels
of initiation). Incorporates statis-
tical analysis or rigorous compar-
ative methods.

Contextual specificity to SEQ

Focuses exclusively on other
regions of Australia or general
Aboriginal culture without specific
SEQ relevance.

Mentions broader Queensland con-
text, groups adjacent to SEQ, or
general Australian phenomena that
would be visible in SEQ (e.g., celes-
tial events observable across east-
ern Australia).

Directly  discusses Indigenous
groups, practices, or sites located
specifically ~ within ~ Southeast
Queensland (SEQ).

Clarity about knowledge bound-
aries

Presents all information without
acknowledging potential restric-
tions or losses of knowledge, or
treats all information as equally ac-
cessible and interpretable.

Implicitly —acknowledges these
boundaries by stating certain
information is not available, or
focusing only on publicly available
information  without  detailed
discussion of the reasons.

Explicitly discusses what knowl-
edge is secret/sacred, public,
restricted, or how knowledge may
have been lost or is dynamic.
Acknowledges limitations due
to these boundaries and respects
them in the research process.

C Comparative Perspectives on Constellations
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Table 3
Comparison of Aboriginal Australian Perspectives on the Dark Emu and Orion

Dark Emu (Milky Way Dark Lanes)

Orion (European Constellation)

Points of Agreement Across Cultures (Aboriginal Australian)

Composition: Formed by the dark dust lanes of the Milky Way, rather
than bright stars, often encompassing the Coalsack Nebula as its head.
Seasonal Indicator: Crucial for many groups, informing about emu
behaviour, changing seasons, food economics (emu eggs), and social
practices (initiation ceremonies). The acronychal rising signals the
start of the emu breeding season.

Lifecycle Representation: Its changing orientation and appearance
in the sky throughout the year signify different stages of the emu life-
cycle. For example, a male emu incubating eggs or getting up from the
nest as chicks hatch.

Link to Bora Ceremonies: The orientation of bora ceremonial
grounds can reflect the position of the celestial emu during initiation
months (August/September), symbolizing the initiation of adolescent
boys by male elders.

Widespread Recognition: Considered one of the most widespread
Aboriginal asterisms across Australia, featuring in the traditions of a
majority of the 350+ language groups.

Reflected on Land: Part of the concept that "everything in the sky is
reflected on the land," with features like emu footprints on terrestrial
rock platforms linked to the celestial emu.

Mnemonic Function: Used as a mnemonic device for remembering
laws, customs, and navigational pathways.

Association with Young Men/Hunters/Fishers: Many groups
across Australia associate Orion with young men, particularly those
engaged in hunting or fishing.

Connection to Pleiades: Often features in narratives as a pursuer
of the Pleiades (Seven Sisters), a motif common across Australia and
globally.

Conspicuousness: Recognized as a distinctive and bright constella-
tion in the night sky.

Points of Divergence/Variations Across Cultures

Specific Interpretations/Narratives: While generally depicting an
emu, the specific narrative details can vary between different Aborig-
inal groups (e.g., a male emu sitting on a nest versus getting up from
the nest as chicks hatch).

Specific Rock Art Depictions: The celestial emu is sometimes re-
flected in rock engravings, such as one in Ku-ring-gai Chase National
Park, which aligns with the time of year when real emus lay eggs.
Knowledge Secrecy: Knowledge about the celestial emu can be pub-
licly shared in some communities, but may be deeply secret or re-
stricted to specific genders or initiated elders in others.
Cross-Cultural Animal (Global): While similar "dark constella-
tions" depicting large flightless birds (e.g., Celestial Rhea for Tupi Indi-
ans of Brazil) exist globally in similar Milky Way regions, the specific
animal (emu vs. rhea) is culturally distinct.

Yolngu (Arnhem Land): Known as Djulpan, where the three stars
of Orion’s belt are three brothers in a canoe (Betelgeuse front, Rigel
back), the Orion nebula is the fish, and the sword stars are the fishing
line.

Ooldea/ Kokatha (Great Victoria Desert, SA): Known as Nyeeruna,
a vain hunter of women (the Pleiades). His right hand (Betelgeuse)
possesses "red fire magic," and "sparks" from his body may refer to the
Orionid meteor shower. Kara the Redback Spider is associated with
Rigel, though potentially a misidentification for Arcturus.

Kuwema (Daly River, NT): Its heliacal rising signals the time for
harvesting dingo puppies.

Variable Stars: Descriptions like Nyeeruna’s "fire magic" suggest ob-
servations of the brightness variability of stars such as Betelgeuse and
Aldebaran, phenomena noted in South Australian traditions.

Timing of Ceremonies: The Minari and Baba Inma (a male initia-
tion rite) near Oodnadatta was potentially timed for when Orion (Ny-
eeruna) was unseen at night, indicating knowledge of its daytime po-
sition. Mapuche (Chile - Global Example): Known as Weluwitraw,
representing a traditional sport with two men pulling a rope, where
Orion’s belt is one man, the nebula the other, and the sword is the
rope.
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