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Chris Anderson, 2004, “The Long Tail:, Wired Magazine



Main Points
Not all Big Data are Born Big
Data Curation is a real, pervasive, 
emerging need
– Not yet a designated occupation title
– Some full-time practitioners
– Near-universally required skill for researchers
– Increasingly a necessary life-skill for all

Examples from biodiversity research 
community
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Data Curation as a Career
McKinsey report characterization:
– Deep Analytical Talent
– Big Data Savviness
– Supporting Technology

Not yet a recognized ‘occupation’
– Digital librarian
– Database manager
– Information specialist
– Data analyst
– Computer programmer



Data Curation in Research
Sometimes by people, sometimes 
automated
Data preservation, longevity, migration to 
new media
Error-trapping for consistency, accuracy
Metadata and documentation
Compliance with standards
Interoperability with related databases
Web exposure, web services



EU Survey of Data Curators



Distribution of Needs



The Rising Data Tide
The Era

1980: Me and my 
microscope: Access-
limited
1990: Email, 
microcomputer: Network-
limited

2000: Web-based data, 
sensors: Provider-limited

2010: Aggregator portals: 
Dialect-limited

The Needed Skills
Domain knowledge, setting 
priorities, time management
Basic computer skills, social 
networking

Hardware system design,  
data capture, web 
interfaces, negotiating data 
release
Data integration and re-use, 
negotiating partnerships
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2012: Aggregated Records



Sources of Big Data in Biology
New high-volume sensors
– Next-Generation Sequencing
– Sensors for environmental monitoring
– Remote sensing

Data mobilization
– Digitization of analog records (NSF ADBC)
– Networking of databases (e.g., VertNet)
– Rise of Aggregators (GBIF, EOL)

Data archiving (DataOne, data.gov)



Point-sourced  
data

Crowd-sourced 
data
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Publications



Next-Generation 
Sequence data

DNA BARCODE 
data



A DNA barcode is a 
short gene sequence 

taken from 
standardized portions 

of the genome,
used to identify species





How much information in 
GenBank?

Whole Genome Sequencing:
– 191 billion bases
– 62 million records

“Traditional” GenBank – small projects:
– 127 billion bases 
– 135 million sequence records



What’s the Distinction?
Technology of sensors
Popular demand
Supply rate
Cost of production
Ease of access
Inter-connectivity among data records
Viral buzz



Neanderthal DNA Study

254,933 DNA 
sequences from 

one bone

Green, et al., Nature 444:330-336 (16 November 2006)



225 DNA barcodes, 20 species

Lorenz et al., Phil. Trans. R. Soc. B (2005) 360:1869–1877



Rod Page’s ‘Dark Taxa’

R. Page, iPhylo blogspot, 12 April 2011



A 30-year Trend
Increasing access to publications
Release of data
Development of data standards, ontologies
Growth of data aggregators, networks, 
centers
Mandates for open access publication
Mandates for data management plans



Fort Lauderdale Principles, 2003

• ‘Win-Win’ roles of funders, producers and users
• ‘Community Resource Projects’ to generate data for re-use
• Global public goods versus self-interest of researchers
• Pre-publication release of publicly-funded genomic 

research through GenBank, EMBL, DDBJ
• Protect researcher rights through publication of ‘Project 

Descriptions’ to describe plans, timeline for publication



Data Aggregators and Networks



Global Biodiversity Information Facility

389,467,366 data records
340,426,764 with coordinates





Training Needs
Some specialist advanced degrees
– Staffing for data centers, aggregators

Coursework for all doctoral candidates
Undergrad concentration/majors
– Library/information schools
– Joint with Computer Science

Undergrad courses for science credit
K-12 life skills in math/science, personal 
finances
YouTube instruction, Citizen Science


