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Structure of the Talk

1. Context of digital collections

2. National and global aggregators

3. Towards 2021 - challenges in data flow
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Conclusion

From the perspective of someone outside NH collections:

In 20thC natural history collections were seen as stewards of  physical specimens

and provided species identification  

In 21st C they are valued  because they provide knowledge in digital form to a 

wide range of users and applications.

This can only be achieved by aggregating data across collections, across national 

boundaries and across data types
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1.  Context for collections as 

knowledge providers
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Collections 20th Century – creators of   

knowledge about collections 
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2001  GBIF and Catalogue of Life- commenced

Wikipedia – socialising knowledge

Creative Commons – licence agreements for sharing

2003  Skype – enabling face to face discussions globally

PLoS Biology – commences

2004/05   Facebook and Twitter- social networking 

Cloud computing–commoditising file storage

2007 iPhones

GBIF portal launched

Atlas of Living Australia (2007/08) – funded 

EOL launched – major institutions and private funders

Infrastructure : The IT World since 2001 
Socialising information and communication
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2010 IPADS - merged comms, computing and cameras

2011/12   Tablet Market  - Expansion of android based tablets

Smartphones - all embracing

Print media - Continuing decline

2013/14 2nd Gen portals Launch of  new portals for GBIF and EOL

Instant publishing of species data 

Infrastructure : The IT World since 2001 
Socialising information and communication
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Explosion of computing power and biotechnology

• Petascale computing – visualisation and global scale models; ‘the grid’

• Wireless and broadband networks – driving the desire for mobility 

• Major national  investments in infrastructure  globally – repositories, shared 

solutions and workspaces

• Analytical tools enabling integration of data across multiple data layers

• Genome projects from years to months to days?  From tens of

millions of $$ to KK’s of $

The Research World since 2001
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All this drives and is driven by a hunger 

for data of all kinds and an 

expectation that it will be available 
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Collections in 21st Century – creators of 

knowledge about the world around

Other

Data 

layers
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Challenge in the 21st Century is how to convert 

data about physical collections into...
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Bird Collection at 

Naturalis, Leiden



Knowledge products that can 
deliver dynamic web-based 
products while...

(Murray Darling Basin research )
• Combinations of data from 5 herbaria

• About 400,000 records

MDB: Plant collections

Floodplain: plant collections
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Many global  and regional biodiversity

initiatives  emerged 
Conabio 1992

GenBank 1992

TDWG 1985/1994

ITIS 1996 

Species 2000 1997

GBIF 2001

Catalogue of Life 2001

Morphbank 2000-2002

Barcode of Life 2004

Atlas of Living Australia 2007

Encyclopedia of Life 2007

Biodiversity Heritage Library 2007

GeoBon

IPBES

Lifewatch
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Drivers for Federated Systems for natural 

history data

Past effort was inadequate to  meet the challenge 

in biodiversity conservation and management

• Data aggregation is essential to address 

questions

• Many national efforts in biodiversity had 

been fragmented, underfunded and 

uncoordinated

• Species level work needs to move from a 

cottage industry to industrial scale

• Imminent ‘data deluge’
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2.  Why different initiatives?

National Site – ALA – partnership 
among collections

Global aggregator – GBIF –
intergovernmental agreement

Global aggregator - EoL - partnership 
of major institutions
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www.ala.org
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ALA and natural history collections

• 147 NH collections in Australia

• 45 M records of which 9.4 M preserved 

specimens

• National species lists

• 409 spatial layers 

• Next 12 months: adding phylogenetic

capacity; e-flora for Australia; virtual 

collections (explore through images); 
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Use of Insect data in ANIC - 2013/14 from 

ALA
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ANIC (#rank) Best or #2 in country (#rank)

Number of specimens (estimate) 12,000,000 (#1) 2,500,000 MV (#2)

Number of records in ALA 

% of specimens in ALA

193,591

2%

(#3)

(#4)

230,000 MV

12% AM

(#1)

(#1)

Downloads per record in 12 months 18 (#1) 14 QM (#2)

Species in ALA 4,621 (#3) 12,700 MV (#1)

Types Primary  16,656 (#1) 2,816 QM (#2)

Total  20,000 MV (#1)

Specimens with conservation status 966 (#2) 2,600 MV (#1)



Category Prop of total Downloads Events

Ecological Research 34% 1,184,843 148

Scientific Research 33% 1,155,809 153

Environmental Impact 12% 408,348 236

Education 9% 323,006 191

Collection Management 6% 193,669 3

Conservation 3% 117,023 221

Testing 2% 57,570 239

Other 0% 12,153 52

Other scientific Research 0% 3,859 17

Systematic Research 0% 3,563 5

Biosecurity 0% 1,357 9

TOTAL 100% 3,461,200 1274

Breakdown by reason of occurrence record downloads

2013 in ANIC through ALA
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Australian National Fish Collection 13/14 - ALA
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ANFC (#rank) Best in country (#rank)

Number of specimens (estimate) 148,000 (#4) 350,000 MV (#1)

Number of records in ALA 

% of specimens in ALA

32,425

20%

(#2)

(#4)

163,167 AM

77% QVMAG & AM

(#1)

(#1)

Downloads per record in 12 months 12.4 (#1) 10.1 SAMF (#2)

Species in ALA 2,926 (#2) 6,062 AM (#1)

Types Primary  44 (#4) 844 AM (#1)

Total  481 (#2) 4,234 AM (#1)

Specimens with conserv. status 21 (#7) 1,656 AM (#1)



iDigBio Workshop Gainesville May 2014 21 |



Breakdown by reason of occurrence record downloads

2013 in ANFC through ALA
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Category Prop (%) Downloads Events

Testing 40 163,260     34

Scientific research 17 70,734     371

Environmental impact 16 64,078        40

Education 8 34,401     49

Other 8 32,918     14

Collection management 8 32,624     10

Conservation 1 5,378     90

Ecological research 1 3,441    104

Systematic research 0 455 6

Other scientific research 0 106 3

Biosecurity 0 11 2

Total 100% 407406 723



Occurrence downloads by reason ALA 23/4/14
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Category Prop of Total 

(%)

Downloads Events

Other 27 398 M 17,537        

Ecological Research 24 356 M   20,793        

Scientific Research 22 327 M   32,815        

Conservation 10 143 M 6,673        

Environment impact 7 108 M 3,773

Education 5 77 M 6,596          

Collection Management 3 41 M 438    

Systematic Research 1 19 M 1,495           

Biosecurity 1 9 M 403           

Other Scientific Research 0.3 4 M 555           

Total 100% 1.48 B   91,078      



Caution

• Downloads do not equate to usage 

• It will underestimate the usage for the collections 

data as reference material

• This is high in taxonomic and general species 

identification work
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Examples of Utility of ALA to NH 

collections in Australia

1. Collections:
• Searches on data to locate specimens, images, drawers etc

• Allow data to be contextualise with enriched data – e.g. 
altitude, depth, salinity

• Provide image galleries

• Allows data to be visualised and mapped which can be used to 
detect outliers

• High visibility of collections through field apps

2. External users:
• Assist with or reduce external enquiries

• Reduce the number and size of loans

• Can assist in data curation by allowing remote input
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Examples of Utility ALA, cont’d 

3. Community

• Can lead to agreement on national names list and 

consistence of names

• Led to unity among disparate collections to focus on 

shared problems and solutions

• Given a real sense of community  in faunal collections 
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So what do global initiatives do?
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Data accessible through GBIF: 97 M are specimen records, 210 M human 

observation records
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Featured uses of data accessed 

through GBIF  http://www.gbif.org/newsroom/uses
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GBIF citation in research
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New Developments in GBIF

• Expanded number of fields of information

• Searches possible for records designated at 

holotypes

• Release of ability to view images, access audio 

and video support (early May)

• Instant access to data 
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Provide global solutions: Instant access 

to data in publications (with Pensoft Publishers)
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Occurrence data 

harvested by GBIF

EoL shows rich 

data with images 

and species 

description

Biodiversity 

Data Journal

Supervised by Jeremy 

Miller and Menno 

Schilthuizen, from 

Naturalis Biodiversity 

Center, Leiden
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Trait Bank is a searchable, open digital repository of organism 

traits with 3 million records, 330 attributes and 384,000 taxa
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Why have these different 

initiatives?

Let’s look at koalas

Phascolarctos cinereus
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64,550 Records, 

duplicates have 

been removed 

and is now 

around 37,000

Links to Other 

sites:  

EOL

COL

BHL

View of 

Koala in 

GBIF
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Records of Koalas on ALA 
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34,757 records 

Note low numbers 

for Queensland

Orange: Human 

Observation

Purple: Preserved 

specimens



Koala records in ALA with overlay of NRM 

regions
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NRM 
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Citizen Science – ALA Website

Agrilus koala

coleopteran



Advantages of different initiatives

National Site – ALA – partnership among collections

• Engage with local initiatives – Biodiversity surveys; local collections

• Multiple layers of other kinds of data

• Customised to national and regional needs

• Sense of community

Global aggregator – GBIF – intergovernmental agreement

•Get agreement among countries to share data

•Provide large amounts of  primary data

•Frame standards for data sharing

•Provide Global solutions to data sharing

Global aggregator - EoL - partnership of major institutions

• Presents wide range of knowledge about species

• Different kinds of data – images, trait data, detailed biology

• Strong educational aspect

• Different languages and different scripts
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National to Global

• GBIF mission

– To make the world’s biodiversity 

data freely and universally 

available via the Internet

• ALA Mission

– To develop an authoritative, 

freely accessible, distributed and 

federated biodiversity data 

management system 
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3. Towards 2021
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• At beginning of 21st Century the focus was on global 
solutions

• Global virtual infrastructure must grow/build on national 
infrastructure – because the infrastructure is distributed 
and relies on strong national efforts

• Virtual infrastructure at different levels (regional, 
national, global)  serves different purposes and 
communities

• Specialisation allows tailoring to different communities 
while sharing solutions for all

• Advanced infrastructure must assist those countries that 
are less able to muster national effort  - developing 
countries

• Infrastructure needs sustainable funding

Looking forward 
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Structured Data Pathway

(after D.  Hobern, GBIF)
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Key Data Sharing Challenges

1. Aggregating and integrating data that were 
never meant to be aggregated is difficult!

• Data management principles: data sharing protocols,  IPR, 
‘ownership’…

• Data standards: compatibility, integration;
• Data types – what is needed? By whom?
• Data quality – fitness-for-use? By whom?
• Data volumes – how much is enough?
• Benefits/incentives for data sharing? Attribution e tc;
• Data security - Open Access vs treatment of ‘Sensitiv e Data’:
• Data download and use tracking – who is using data, for what, 

where are the gaps and needs of different groups?
• Analytical tools: web services – what good is access  without 

the means to interrogate?
• Who pays for the ‘pipes & plumbing’ for data to ‘fl ow’?
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Responsibilities for Digital infrastructure -

towards 2021

Owners

• Create all new data in digital form 

• Digitise and the publish  priority legacy data

• Store the data in:
» an enduring database structure

» an enduring repository

» a format that can be used in different devices

• Provide Metadata about the data

• Updating and cleaning the records, or

• Accept annotated versions of their data
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Responsibilities for Digital 

infrastructure - towards 2021

User Responsibility

1. Accept password access

2. Say what they are using the data for

3. share their solutions and cleaned data

4. acknowledge their usage 

iDigBio Workshop Gainesville May 2014 50 |



Data portals

• must continue to provide an enduring IT backbone 

• be able to evolve with IT – relaunched every 5-8 yrs

• Is user friendly and well integrated into contemporary IT 

solutions

Responsibilities for Digital infrastructure -
towards 2021
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Responsibilities for Digital 

infrastructure - towards 2021

All parties must move to a new modality for 

data sharing, data quality

...a wiki based approach to improving data

(after Donald Hobern, GBIF) 
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Weaknesses with distributed data 
(from D. Hobern)
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Toward a shared knowledgebase

(from D. Hobern)
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4.  Conclusions
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Conclusion 
In 20thC natural history collections were seen as stewards of  physical 

specimens

and provided species identification

In 21st C they are valued  because they provide knowledge in digital 

form to a wide range of users and for a wide range of applications.

This can only be achieved by aggregating data across collections, across 

national boundaries and across data types
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Global outlook
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Toward a shared knowledgebase

(from D. Hobern)
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Thank you
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Key Data Sharing Challenges

2.  Current rates of digitisation
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e-Infrastructure

GBIO landscape (from D. Hobern)
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Digital infrastructure - towards 2021

Community and Users

• Provide information back to owners about use

• Recognise that data is not clean because this 

means different things to different people

• Be prepared to clean data and share it

• Build community owned versions of 

annotated data
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Collections’ role
• Digitally-born data will be the currency of research but is yet to penetrate beyond 

fundamental sciences; data volumes are exploding; 

“if it cant be collected digitally, it won’t be done/funded”

• Legacy data - digitise that which is useful

• Vouchered material  needs data rich with images, data etc and will be a vital link in 
biodiversity for multi-cellular organisms and will link all levels of biological order

• Microbial systems need quite different solutions and vouchered material may not 
exist and traditonal taxonomy might be irrelevant

• Training and  tools are essential if this data is to be used (and therefore funded)

• Look to private sector for underpinning solutions wherever possible (Wiki, Google, 
Flickr etc)

Responsibilities for Digital infrastructure -
towards 2021
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