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Biodiversity:
degree of variation of life forms 

within a given ecosystem



Mapping Biodiversity 1840 - 2011



DNA Barcode:
short standardized DNA sequence enabling 

Species discrimination in a large block of life



The Mitochondrial Genome

Barcode Region for Animals



And for Plants: Two Plastid Markers Adopted



Progress

And for Some Fungi and Protists



Barcode Library                

From Analogue to Digital  

Mapping Biodiversity - 2015



The Challenge: Gather Millions of DNA Barcodes



5 Years

5M Specimens

500K Species

The Response: Get Organized



Central Nodes

Regional Nodes

National Nodes

Mobilize Community



Mobilize Community



Mobilize Community



Europe, 2010

Argentina, 2010

Mobilize Community



Mobilize Community - NorBOL



Guelph/Toronto, Canada - Sept 24-26, 2010

Nagoya, Japan  - Oct 20, 2010

Engage Partners
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Mobilize Infrastructure



Technology Development 
Advisory Group

Scientific Advisory Board

Scientific Director Executive Director Secretariat

Board of Directors

Executive Committee of the Board

Scientific Steering Committee (SSC)

Executive Committee of the SSC

Scientific Reporting

Administrative Reporting

Advisory

Build Governance Structure





DNA Barcode 

Library

WG 1.1 – 1.10

Applications

WG 4.1 – 4.2

Methods 

WG 2.1 – 2.4
Informatics  

WG 3.1 – 3.2

GE3LS

WG 6.1 – 6.6

Administration (WG 5.1 – 5.2)

Board of 

Directors

Secretariat

Advisory 

Committees

iBOL Administration





Infrastructure

Biorepositories

Collections

Sequencing

Informatics

Coordination

Board of Directors

Advisory Committees

Secretariat

GE3LS

Paleobarcoding

Plant LifeInvertebrates

Pollinators

Marine Life Freshwater
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Terrestrial
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658bp barcode PCR

609bp barcode PCR

307bp or 407bp PCR

Percentage success in PCR amplification for three amplicon lengths (dashed lines; blue = 700bp, red = 612bp, 

purple = 307 - 408bp)for specimens of Lepidoptera of varied age in ANIC. The bars indicate percentage 

success in sequence recovery for two amplicon lengths with the green bar indicating those sequences that 

qualify as barcodes (length >500bp).



Assemble Millions of Specimens
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Assemble Millions of Specimens



350K

Sequence Millions of Specimens
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Manage Millions of Barcodes



Manage Millions of Barcodes

Barcode Cluster

(BIN) Statistics

Related 

Publications

Phylogenetic

Relationship

of BIN Members

Expert Notes About

Taxonomy, Behaviour,

Ecology, etc.

Representative Image 

(Hand-chosen)

Distribution Map for 

BIN Members

Attribution for 

Repositories, 

Sequencing Centres, 

Photographers, 

Collectors, Funders



BOLD Taxonomy Browser



Share Data



Share Data



Share Data



TAXA THAT HAVE BARCODES

Animals Individuals Classes Orders Families Genera Species

Arthropoda 802,596 16 110 1,136 17,497 113,561

Chordata 171,656 16 132 402 5,595 19,215

Mollusca 36,881 7 66 54 1,692 7,144

Annelida 11,548 4 19 16 478 2,497

Echinodermata 9,285 5 32 8 357 1,015

Platyhelminthes 1,702 4 17 16 119 248

Cnidaria 1,674 6 23 2 199 259

Nematoda 1,517 4 14 9 81 312

Rotifera 1,308 3 6 36 257

Porifera 486 3 12 3 59 103

Nemertina 486 2 5 35 143

Bryozoa 216 3 5 46 101

Onychophora 160 1 6 45

Acanthocephala 124 2 4 9 21

Tardigrada 113 1 1 6 10

Chaetognatha 108 1 2 9 42

Brachiopoda 88 4 6 14 26 47

Sipuncula 36 2 3 13 17

Hemichordata 9 1 2 5

Acoelomorpha 9 1 1 5

Gnathostomulida 8 2 7 8

Cephalorhyncha 8 1 1 1 6

Echiura 7 1 2 1 3 4

Entoprocta 3 1 3 3

Xenoturbellida 2 1 1

Totals 1,040,030 88 463 1,661 26,281 145,069



Node
Specimen

Count

Other Countries 

and Regions

Specimen

Count

Central 141,807 Other 55,296

Canada 58,864 Indonesia 4,559
United States 48,479 Antarctica 4,121
China 5,956 Gabon 4,064
European Union 28,508 French Guiana 3,167

Austria 1,251 Ecuador 3,139
Bulgaria 1,080 Thailand 2,036
Finland 6,983 Turkey 1,694
France 2,171 Pakistan 1,602
Germany 9,138 Tanzania 1,463
Italy 2,532 Vietnam 1,298
Netherlands 106 Bolivia 1,119
Poland 283 Taiwan 1,092
Portugal 247 Chile 1,026
Spain 3,303 Iran 1,022
Sweden 989 Comoros 946
United Kingdom 425 Belize 923

Regional 56,732 Czech Republic 834
Australia 26,783 Paraguay 810
Mexico 12,181 D.R. of the Congo 685
South Africa 5,187 Cameroon 668
Brazil 6,023 Seychelles 665
New Zealand 2,270 Guatemala 593
Norway 1,272 Japan 579
Argentina 1,230 Malaysia 577
Russia 1,360 Philippines 574
India 421 Mozambique 522
Saudi Arabia 5 Others 15,518
National 71,891
Costa Rica 51,151 GRAND TOTAL 325,726
Papua New Guinea 6,364
Madagascar 6,083
Peru 3,348
Panama 3,029
Kenya 1,067
South Korea 614
Colombia 235
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Communities 

Build Knowledge



Mouse head in microwave dinner

Impact Society



DNA Barcoding: a New Weapon 

In the Battle Against Pests and Invasive Species



Next Generation 
Sequencing

Impact Society

Real World 
ApplicationsEcological analysis

> Fisheries, food webs

Environmental Assessment
> Oil Sands

Natural Health 
Supplements

Impact Society



Impact Society



Impact Society



From Analogue to Digital  Barcode Library                

Harnessing Biodiversity - 2015

Share Data
Impact Society

Build Knowledge





Managing Biodiversity for the 

Benefit of Society

iBOL and NorBOL



Guelph Utrecht

Beijing

Canberra

Manage Millions of Barcodes

Sao Paulo



iBOL nodes are the networks of leading researchers and key organizations which
oversee capacity building, direction, deliverables and financial accountability for
their nation’s or region’s participation in iBOL. iBOL Nodes whose activities are
confined to a single country are designated as National Nodes, while Regional Nodes
are those with the additional capacity to expand partnerships, establish a funding
base and develop infrastructure for DNA barcoding and related research on a
regional basis that extends beyond their national boundaries. Central Nodes are
National or Regional Nodes that can and will barcode samples from diverse sources
and geographies, and act as leaders in knowledge and technology transfer across
(other) Central, Regional and National nodes.

The purpose of iBOL’s working groups (WGs) is to advance iBOL’s
scientific agenda, which is organized under six themes: 

» Theme 1 DNA Barcode Library (WG 1.1 – 1.10)
» Theme 2 Methods (WG 2.1 – 2.4)
» Theme 3 Informatics (WG 3.1- 3.2)
» Theme 4 Applications (WG 4.1 – 4.2)
» Theme 5 Administration (WG 5.1-5.2)
» Theme 6 GE3LS  (WG 6.1-6.6)

iBOL Nodes

iBOL Working Groups


