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CONTEXT

• the ALA as an example
• place in the information supply chain



 AUD $55 million investment
over 10 years

Partners – founding & beyond

National Research infrastructure

Open data, open source, 
open access, open services, 
open infrastructure

The national and world-
class biodiversity 
information infrastructure

Data Aggregation
• >85 million records
• >10,000 data sets
• 485 spatial layers
• >52,000 registered users
• >18 billion records downloaded 

from over 1.8 million events

Data types
• >121,000 species
• specimens
• occurrence 
• images, sounds
• literature
• sequences
• more ……

System
• data collection & aggregation
• data management
• data discovery
• data visualisation
• data analysis & reporting

CONTEXT – Atlas of Living Australia – national platform



One infrastructure - many systems

CONTEXT – ALA as an open infrastructure

Web Services

ALA Portal
International InstancesDomain Instances (Aus)
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Web Services

Suite of Apps

http://www.ala.org.au/
http://datos.gbif.es/
http://185.26.127.140/
http://www.als.scot/
https://portaldabiodiversidade.icmbio.gov.br/portal/
http://www.planthealthaustralia.com.au/resources/australian-plant-pest-database/
http://apa.ala.org.au/index
http://avh.chah.org.au/
http://ozcam.org.au/
http://amrin.ala.org.au/
http://asbp.ala.org.au/
http://fish.ala.org.au/
http://mdba.ala.org.au/
http://portal.questagame.com/


CONTEXT – ALA providing tools for biodiversity

Data Collection

Data Discovery

Data 
Visualisation

Data Analysis

Getting data into the 
system

Combining data sets & 
applying tools & 

methods to interpret

Viewing data in different 
ways

Finding, navigating, & 
filtering data

ENABLING
- researchers
- government
- land/resource managers
- community
- industry to……

• engage with biodiversity

• manage biodiversity

• report on biodiversity

• understand impact on 
biodiversity

click on images to go through to site

http://volunteer.ala.org.au/
http://www.ala.org.au/get-involved/citizen-science/
http://biocollect-test.ala.org.au/project/index/eccadc59-2dc5-44df-8aac-da41bcf17ba4
http://spatial.ala.org.au/webportal/
https://fieldcapture.ala.org.au/


Distribution of Kookaburra sub-species

CONTEXT – ‘big data’ analytics & ‘linked’ data

before the ALA a map  
like this was not possible

Mobilised and linked 
genomic, environment and 

phenomics data 



CONTEXT – information supply chain

Looking at information / data as part of a “supply chain” to improve the seamless flow of information and therefore deliver strategic outcomes and impact
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COLLECT AGGREGATE ANALYSE APPLY

social architecture
• social - privacy, 

attitudes, incentives..
• institutional – legal, 

policy, standards…
• economic – value of 

data, business models

flow and 
feedback

different: 
• actors
• drivers
• costs/value
• platforms



CONTEXT – information supply chain
Im

p
act

–
so

cial, en
viro

n
m

en
tal, eco

n
o

m
ic

SoE, CBD Aichi, 
Environmental 

Accounts

Investment
Intervention

Information 
Aggregators / 

Platforms
(e.g. ALA)

A
P

Is –
FA

IR

Assessments, 
Indicators

VLs, Models

Research
systematics, ecological, 
conservation, ag, health

climate change

Surveys, 
Collections, 

Citizen Science
RS, sensors

List/inventory, 
classify, vocab

DATA SCIENCE IMPACTData-Science Interface Science-Policy Interface

A
P

Is –
FA

IR

A
P

Is –
FA

IR

C.A.R.E
• Collective Benefit
• Authority to Control
• Responsibility
• Ethics
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Role of an information 
infrastructure

for Indigenous 
Knowledge

CONTEXT – responsibility of an infrastructure

• IEK as a legitimate body 
of knowledge about 
Australian biodiversity

• Avoid the perpetuation 
of colonialism in the 
emergence & 
convergence of digital 
platforms

• Responsibility to 
address these issues as a 
national infrastructure



CONTEXT – ALA IEK intent and workplan

Indigenous ecological 
knowledge

Information platforms 
(two-way/private)

d
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• Yugul Mangi two-way project
• Kamilaroi language names
• Tracks App – CLC
• BioCollect

Prototype information platforms:
• Seasonal calendar
• Profiles - cross-cultural collections

• Olkola: decision & risk matrix
• Traditional Knowledge Labels
• ICIP principles/protocols
• Language, spatial layers/place
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CONTEXT – “deep time”

28,000-40,000 years (Arnhem Land) ©Ben Gunn

17,000 years (Cave of Lascaux)

species Genyornis

240 years (Emu – ALA records)

a species “record” from 
~40,000 years ago

ALA oldest record of 
Emu (record 1770, 

image 1974)

“birth of humanity” 
record (Europe) only 

17,000 years ago



CONTEXT – language as a backbone 

• The Species Pages give an overview of all the different types of information available in the 
ALA about a species. Names form the backbone of how ALA works.

Are there ways 
to protect ICIP 
in language?

Species names –
scientific names

Species names –
common names

We are exploring how 
and where we can show 

Indigenous language 
names in the ALA

Language names
- Maori names



APPROACH

cultural integrity in:
• the research method and engagement
• the representation of knowledge systems



APPROACH - Cultural Integrity

Research method & engagement

• Ethical engagement

- Trust, of individual and institution

• Decision-making

- Governance

- Information access to make informed decisions: Data 
sharing; ownership; control; access; permissions

Representation of knowledge 

• Indigenous Ecological Knowledge

- Relational, networked

- (Far) More than species and taxonomy (e.g. songlines; 
connectedness to place)

- Huge opportunity, but ontological divide



There is a small group of us older people still trying to follow the way of the 
ancestors. We are worried about what young kids are thinking. Kids today are 

moving with time too fast…too quickly. We need to get all these things documented 
and kept archived and when the little kids are older they can go back to those 

things…and know two ways. When they are going to school they are learning ‘that’ 
way, and when they are here with us they are learning ‘our’ way – Patricia Marrfurra

McTaggart, Ngan’gi Elder



McTaggart, Patricia Marrfurra ; Yawulminy, Molly ; Ariuu, Catherine; Daning, Dorothy ; Kamarrama, Kitty ; Warwul, Mercia; Woodward, Emma. 
Ngan’gi Seasons, Nauiyu – Daly River, Northern Territory, Australia. Darwin. 2009. CSIRO Sustainable Ecosystems





Seasonal calendars as a tool for communicating IEK

• An intergenerational knowledge sharing tool

• A tool for clearly articulating connection place and value related to attachment 

• Facilitates public engagement & appreciation 

• Broader promotion of IK system complexity

• Community pride in displaying IEK for others to appreciate

Limitations to static calendar form

• Content limited by space on the paper 
• It may be inferred all known knowledge is included

• Limits to build place-based context

• Static nature infers static, unchanging nature of IEK

• Limits to engaging youth

APPROACH - Seasonal calendars



Williams, Lorraine ; Williams, Judith ; Ogden, Maureen ; Risk, Keith ; 
Risk, Anne; Woodward, Emma.  Gulumoerrgin Seasons (calendar): 
Larrakia, Darwin - Northern Territory. Darwin: CSIRO Ecosystem 
Sciences; 2012. 

Audio clips-language 
Interactive 

Educational activities

http://Larrakia.csiro.au

Sits within context
Highly engaging



APPROACH – Research engagement

Trust at the individual level

• Ethical engagement: relationships; participatory/engaged research methods; 
Indigenous-initiated and led; time-sensitive; FPIC; partnership.

Trust at the institutional level 

• Cultural, or social license; ability of the institution to respond to Indigenous 
values and needs from the data infrastructure

• Cultural competence; commitment



APPROACH – Research engagements

Governance

• Supporting informed decision-making

• Supplying information: Implications of data sharing/exposure

• Spectrum of data sharing: Retaining ownership; control; access

• Secret/sacred knowledge? Knowledge of commercial interest?

• Access and permissions: Who gets to access what; multi-tiered access?



APPROACH – Knowledge representation

Indigenous Ecological Knowledge  

• Systems understanding; highly relational 

• Complex understanding or relationships between plants, animals, people, 
ancestors, weather, hydrology, Country (‘environmental’ and ‘metaphysical’ 
aspects intertwined)

• Requires new approach to representing knowledge that is non-taxonomic; 
not shoe-horning into current platforms



Worldview & knowledge systems

Fiona Walsh, Perrurle Dobson, Josie Douglas 2013 - Anpernirrentye: a Framework for Enhanced Application of Indigenous 
Ecological Knowledge in Natural Resource Management – Ecology & Society

linear/taxonomic way of 
looking at species

holistic/connected/context 
way of looking at knowledge

seasonal calendars 
representation of a 
knowledge system

context



APPROACH - Seasonal calendars



APPROACH - Challenges

• ICIP considerations in sharing knowledge
• Lack of Guidelines; need for practical advice

• Platform useability – digital literacy constraints

• Ontological challenges
• Main structure of ALA is taxonomic based; significant ontological shift

• Need to invest in understanding multiple forms/systems of IEK representation to build 
understanding of data infrastructure requirements

• Ethical obligation – ongoing support; legacy issues?
• Personal; Institutional



APPROACH - Opportunities

• Indigenous–led digital architecture for IEK
• Limitless opportunities to demonstrate connectivity between species

• Knowledge systems represented with cultural integrity

• IEK connected with representations of people and Country

• Indigenous-created IEK content and management

• Opportunity created
• for safe keeping of IEK, in forms that will engage other language group members

• for increased respect and recognition for IEK as contribution to Australian biodiversity



TOOLS

Digital governance through:
• protocols 
• practical tools embedded in platforms



What digital tools and practical mechanisms 
exist to support the principles coming out of 

these contexts?

TOOLS – legal and policy context



TOOLS – digital governance and ICIP protocols

Respect, 
Recognition,
Protection

Self-determination

Cultural integrity

Attribution

Benefit sharing

Consent
Communication, 

Relationships 

• Indigenous Knowledge Protocols
• Indigenous Cultural & Intellectual Property 

(ICIP)

• worked with Terri Janke & Co

• Approach
• how to embed in a “open” platform & 

approach

• transparency and frameworks for practical 
pathways & understanding for users

• e.g. options, visual narrative,   

• the digital, administrative, legal, and 
contractual responses 

• e.g. website terms & conditions, training, 
contract terms, workflow



• Work of Olkola & CSIRO
• completed, needs translation into digital context

• Profiles to be added - noting contractual limitations

• Decisions to share 
• two-way sharing

• consent through collaborative decision making

• operating in western legal framework

• Risks and benefits
• what are the implications of sharing and sharing in different ways?

• balancing risk and benefit

TOOLS – decision to share & risk

CC-BY - Kylie Lingard and Phil Duffey



TOOLS – normative approaches & frameworks



TOOLS – Traditional knowledge labels

How to embed ICIP 
principles and protocols 

in a digital platform –
e.g. metadata

supporting the 
recognition & visibility 

of Indigenous ecological 
knowledge through the 

co-development of 
knowledge labels

ensuring more 
equitable and culturally 
respectful terms for the 

sharing of IEK
Jane Anderson – Local Contexts / NYU
Kim Christen – Local Contexts/Mukurtu



for example:
• attribution
• open to commercialisation
• verified
• open to collaboration
• multiple communities

Jane Anderson – Local Contexts / NYU
Maui Hudson – University of Waikato

TOOLS – Biocultural labels

• Developing biocultural 
labels
• puts data in context

• makes visible provenance and 
the ethics/consents in collection

• sets out mutually agreed terms

• identifies possibilities for 
benefit-sharing

• clarifies data availability and 
future use

• connects data to people, to 
environments and to 
relationships over time

applied by 
communities

applied by 
researchers

institutions & 
government

for example:
• Indigenous origin notice
• TK notice
• open to collaborate
• attribution incomplete
• Nagoya compliance

Nagoya Expectations Biocultural Label

Prior Informed Consent Consent

Mutually Agreed Terms Community support, Attribution,
Open to Commercialisation, 
Verified

Certified Compliance Nagoya Compliant



So much more to do & work together

CONTEXT

Data 
ecosystems & 
information 
supply chain

APPROACH

Cultural 
integrity

TOOLS

Digital 
governance

“may all your problems be technical”

Social architecture

Technical

Interoperability
VALUE

& 
IMPACT

Data



Thank you
Stephanie von Gavel - stephanie.vongavel@csiro.au
Emma Woodward – emma.woodward@csiro.au
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