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BIODIVERSITY AND THE 
RELEVANCE OF PRIMARY DATA



Biodiversity is…

“The variability among living organisms from all 
sources, including, 'inter alia', terrestrial, marine, 
and other aquatic ecosystems, and the ecological 
complexes of which they are part: this includes 
diversity within species, between species and of 
ecosystems“ 

United Nations  Convention on Biological 
Diversity.

http://en.wikipedia.org/wiki/Convention_on_Biological_Diversity
http://en.wikipedia.org/wiki/Convention_on_Biological_Diversity


Then biodiversity is a complex term...

• Gene diversity

• Species diversity

• Biological communities diversity

• Ecosystem diversity

According to Noss & Cooperrider (1994), 
Decker et al. (1991) y Riley & Mohr 
(1994)



Biodiversity conservation as a concern…

• Biodiversity conservation has been so far, a 
matter of concern as several international 
agreements, strategies and plans reflect.

• Biodiversity conservation has effects on very 
different areas and it is essential for nearly every 
aspect of human well‐being: policy, economy, 
society… as showed in the following picture. 





The relevance of open access to biodiversity data …

• Open access to information is a trend nowadays and it 
should be a target, thanks to the development of 
Information Technologies and globalization.  

• In the frame of Environmental Sciences and Conservation 
and due to current biodiversity crisis, open access to 
primary biodiversity data is a need to face up the most 
relevant environmental problems with success (climatic 
change, invasive species, habitat destruction…)

• In this sense, GBIF and other relevant  initiatives 
contribute to this target by making biodiversity data 
available (free and open access on line) to all and 
anyone, for scientific research, conservation and 
sustainable development.



SOME OF THE MOST IMPORTANT 
INITIATIVES GATHERING AND 
PUBLISHING BIODIVERSITY 
DATA ON LINE



Encyclopedia of Life (EoL)

The Encyclopedia of Life (EOL) is a free, online collaborative encyclopedia intended to document all of 
the 1.8 million living species known to science. It is compiled from existing databases and from 
contributions by experts and non‐experts throughout the world. It aims to build one "infinitely 
expandable" page for each species, including video, sound, images, graphics, as well as text.

http://www.eol.org

http://www.eol.org/


Encyclopedia of Life (EoL)

• Practical exercise:
– Search for Salmo salar and explore the different 
contents

– Search for Saprolegniales and explore families and 
species

http://www.eol.org

http://www.eol.org/


Catalogue of Life (CoL)

http://www.catalogueoflife.org

The Catalogue of Life, started in June 2001 by Species 2000 and Integrated Taxonomic Information
System (ITIS). It is planned to become a comprehensive catalogue of all known species of organisms on
Earth. This is probably just about 2/3 of the world's known species. This means that for many groups it
continues to be deficient, and users will notice that many species are still missing from the Catalogue.

http://www.catalogueoflife.org/
http://www.sp2000.org/
http://en.wikipedia.org/wiki/Integrated_Taxonomic_Information_System
http://en.wikipedia.org/wiki/Integrated_Taxonomic_Information_System


Catalogue of Life (CoL)

http://www.catalogueoflife.org

• Practical exercise:
– Browse Order Saprolegniales through taxonomic tree

– Check if Saprolegnia anisopora is an accepted name

– Check if Achlya treleaseana is an accepted name

http://www.catalogueoflife.org/


Atlas of Living Australia

http://www.ala.org.au

The Atlas of Living Australia is building tools to enable researchers and other users of biodiversity
information to find, access, combine and visualise data on Australian plants and animals. The Atlas is a
national collaboration between the Australian Commonwealth Scientific and Research Organization
CSIRO, Australian museums, herbaria and other biological collections and the Australian Government.

http://www.ala.org.au/
http://www.csiro.au/


FishBase: A Global Information System on Fishes

http://www.fishbase.org

FishBase is a comprehensive database of information about fish. It includes descriptions of 31,800
species, 281,300 common names, 49,700 pictures, and references to 44,500 works in the scientific
literature.

http://www.fishbase.org.cn/


FishBase

http://www.fishbase.org

• Practical exercise
– Search for Genus Salmo, valid names. Information for 
Salmo salar.

– Search for aquaculture fish species in Spain



Biological inventories of the world’s protected areas

http://www.ice.ucdavis.edu/bioinventory/bioinventory.html

Center for the Environment (ICE), in the Department of Environmenal Science & Policy at the University 
of California. Databases containing documented, taxonomically harmonized species inventories of 
plants and animals reported from the world's protected areas. This effort began in the late 1980's with 
a focus on U.S. National Parks, then expanded in the early 1990's to include other U.S. protected areas 
(National Wildlife Refuges, California state parks) and international protected areas that had been 
recognized by UNESCO as Biosphere Reserves.

http://www.ice.ucdavis.edu/bioinventory/bioinventory.html


Biological inventories of the world’s protected areas

http://www.ice.ucdavis.edu/bioinventory/bioinventory.html

• Practical exercise
– Search for Salmo trutta ocurrences in protected areas 
reporting species

http://www.ice.ucdavis.edu/bioinventory/bioinventory.html


The UK Environmental Change Network

http://www.ecn.ac.uk

The UK Environmental Change Network (ECN) is the UK's long‐term, integrated environmental
monitoring and research programme. ECN gathers information about the pressures on and
responses to environmental change in physical, chemical and biological systems. It is supported
by a consortium of fourteen sponsoring organisations and seven research organisations.

http://www.ecn.ac.uk/


The Uk Environmental Change Network

http://www.ecn.ac.uk

• Practical exercise
– Search for ECN summary data; river sites: 
macroinvertebrates in Old Lodge

http://www.ecn.ac.uk/


National Biodiversity Network Gateway (UK)

http://data.nbn.org.uk

The NBN idea is to capture wildlife data once in a standard electronic form; integrate data from
different sources; and use the internet to enable data to be used many times in different ways by
as many people as possible.

http://www.ecn.ac.uk/


National Biodiversity Network Gateway (UK)

http://data.nbn.org.uk

• Practical exercise
– Search for Saprolegnia distribution and Salmo
distribution

http://data.nbn.org.uk/


AquaMaps: standarized ditribution maps

http://www.aquamaps.org

AquaMaps is a collaborative project with the aim of producing computer‐generated (and
ultimately, expert reviewed) predicted global distribution maps for marine species on a 0.5 x 0.5
degree grid of the oceans based on data available through online species databases such as
FishBase and SeaLifeBase and species occurrence records from OBIS or GBIF and using an
environmental envelope model in conjunction with expert input.

http://www.aquamaps.org/


AquaMaps: standarized ditribution maps

http://www.aquamaps.org

• Practical exercise
– Search for predicted model distribution of Salmo trutta

http://www.aquamaps.org/


OBIS: Ocean Biogeographic Information System

OBIS strives to document the ocean's diversity, distribution and abundance of life. Created by the
Census of Marine Life, OBIS is now part of the Intergovernmental Oceanographic Commission of
UNESCO, under its International Oceanographic Data and Information Exchange programme .

http://www.iobis.org

http://www.aquamaps.org/


OBIS: Ocean Biogeographic Information System

http://iobis.org

• Practical exercise
– Search for Salmo salar distribution 

http://iobis.org/


National Biological Information Infrastructure (NBII)

http://www.nbii.gov

The National Biological Information Infrastructure (NBII) is a broad, collaborative program to provide
increased access to data and information on the nation's biological resources. The NBII links diverse,
high‐quality biological databases, information products, and analytical tools maintained by NBII
partners and other contributors in government agencies, academic institutions, non‐government
organizations, and private industry.

http://www.nbii.gov/


Avibase

http://avibase.bsc‐eoc.org

Avibase is an extensive database information system about all birds of the world, containing over 5 million
records about 10,000 species and 22,000 subspecies of birds, including distribution information,
taxonomy, synonyms in several languages and more. This site is hosted by Bird Studies Canada, the
Canadian copartner of Birdlife International. Avibase has been a work in progress since 1992.

http://avibase.bsc-eoc.org/


Avibase

http://avibase.bsc‐eoc.org

• Practical exercise
– Search for Apus apus

http://avibase.bsc-eoc.org/


Others: The reptile database

http://reptile‐database.reptarium.cz

The Reptile Database is a taxonomic database that provides basic information about all living reptile
species, such as turtles, snakes, lizards, and crocodiles, as well as tuataras and amphisbaenians, but
does not include dinosaurs. The Reptile Database provides taxonomic information for the Catalogue of
Life and the Encyclopedia of Life.

http://reptile-database.reptarium.cz/
http://www.catalogueoflife.org/
http://www.catalogueoflife.org/
http://www.eol.org/


http://amphibiaweb.org/index.html

Others: Amphibiaweb.

AmphibiaWeb is an online system
enabling anyone with a Web browser to
search and retrieve information relating
to amphibian biology and conservation.
This site was inspired by the global
declines of amphibians, the study of
which has been hindered by the lack of
multidisplinary studies and a lack of
coordination in monitoring, in field
studies, and in lab studies. We hope
AmphibiaWeb will encourage a shared
vision for the study of global amphibian
declines and the conservation of
remaining amphibians. AmphibiaWeb was
created in conjunction with the Digital
Library Project at the University of
California, Berkeley.

http://reptile-database.reptarium.cz/


Others: HerpNet, Manis, Ornis, FishNet2, VertNet.

http://www.herpnet.org/ 

HerpNET is a collaborative effort by natural history museums to establish a global network of
herpetological collections data, funded by the National Science Foundation and a GBIF DIGIT grant. Sixty‐
four institutions are participating in the HerpNET community, with an open ended invitation to
institutions who would like to join. Currently 55 institutions are available on the specimen searching
portal, with data from over 5.5million specimens available for searching.

http://reptile-database.reptarium.cz/
http://www.nsf.gov/
http://www.gbif.org/


http://manisnet.org/manis/

Others: HerpNet, Manis, Ornis, FishNet2, VertNet.

With support from the National Science Foundation, seventeen North American institutions and their
collaborators developed the Mammal Networked Information System. The original objectives of
MaNIS were to 1) facilitate open access to combined specimen data from a web browser, 2) enhance
the value of specimen collections, 3) conserve curatorial resources, and 4) use a design paradigm that
can be easily adopted by other disciplines with similar needs.

http://reptile-database.reptarium.cz/


http://www.ornisnet.org/

Others: HerpNet, Manis, Ornis, FishNet2, VertNet.

Over 5 million bird specimens are housed in North American collections, documenting the
composition, distribution, ecology, and systematics of the world's estimated 10,000‐16,000 bird
species. Millions of additional observational records are held in diverse data sets. ORNIS addresses the
urgent call for increased access to these data in an open and collaborative manner, and involves
development of a suite of online software tools for data analysis and error‐checking

http://reptile-database.reptarium.cz/


http://www.fishnet2.net/index.html

Others: HerpNet, Manis, Ornis, FishNet2, VertNet.

FishNet is a collaborative effort by natural history museums and other biodiversity institutions to
establish a global network of Ichthyology collections. There is an open invitation for any institution
with a fish collection to join.

http://reptile-database.reptarium.cz/


http://www.vertnet.org/index.php

Others: HerpNet, Manis, Ornis, FishNet2, VertNet.

VertNet is a global museum database of vertebrate natural history collections. Four distributed
database networks (MaNIS, HerpNET, ORNIS and FishNet) have been the result of a massive,
collaborative effort within the museum and bioinformatics communities to make specimen data
interoperable, mappable and publicly available. VertNet was formed as an umbrella project to meet the
common needs of the participants, maintain the existing networks, add new members and develop
integrated online technologies.

http://reptile-database.reptarium.cz/


And of course…



GBIF INITIATIVE



Introduction

• Global Biodiversity Information Facility is an 
international government-initiated and 
funded initiative focused on making the 
world’s biodiversity data freely and 
universally available via the Internet. 

• At the request of OECD (1996, MegaScience
Forum)

• Ordinary members are countries
• Participant countries contribute 

economically to GBIF and undertake  to 
establish a national node that is information 
portal. 

http://www.gbif.org/


• Provides primary scientific biodiversity data useful for science, 
decision making, general public…

• Dynamic Network of data holders, users, and other stakeholders 
to promote, facilitate, and coordinate the biodiversity data 
sharing activities.

• Data holders always maintain control over their published data. 

• Biodiversity primary data are provided both for developed and 
developing countries. In this sense data sharing with countries of 
origin is one of GBIF objectives to help redress the asymmetry 
with regard to data about where species occur.

Introduction



GBIF Chronology

June 1999

Agreement for the establishment of GBIF 
(Meeting of the OECD Committee for 
Scientific and Technological Policy at 
Ministerial Level)

December 2000 Memorandum of Understanding

March 2001 GBIF is officially born

2002 GBIF International Secretary is established in 
Copenhague

2003 First Work Plan

2007-2011 Latest strategic plan



GBIF basic principles

• Original data are never ‘handed over’ to GBIF, 
always remain under the direct control of their 
originators and curators, data providers. In order 
to an adequate attribution of use, a Data Use 
Agreement is accepted by all data users prior to 
any search of information.

• Collaboration in initiatives with common 
objectives to avoid duplicity of efforts.

• Globally distributed network of interoperable 
databases not centralized and based on open 
standards.



GBIF: Why and what for?

• Troubles to access biodiversity information, due 
to:
– Biodiversity information is broadly scattered.

– Relatively low digitization of primary biodiversity data. 

– Publication is focused to results more than primary 
data used to accomplish those.

– Complexity of biodiversity information: need of 
standardization.



Spread of biodiversity information.
An example: Fungi of the Iberian Peninsula

46 data bases
16 countries

45.000 records with coordinates

http://data.gbif.org

http://data.gbif.org/


Digitization of primary biodiversity data
An example: Spanish biodiversity data



So, GBIF what for?

• Trying to solve those troubles:
– GBIF provides free and open access to biodiversity 
data

– A unified access point to all the data shared using the 
GBIF network, that is the GBIF data portal.

– Promoting digitization and mobilization of primary 
biodiversity data (DIGIT programme).

– Promoting the use of open standards: the use of 
standards is essential to ensure interoperability among 
distributed databases, especially in a global network of 
data publishers.



GBIF SPAIN



GBIF Spain

2001 mar. Spain signed MoU

2002 june

Legal resolution in BOE, The Ministry of 
Science and Innovation  entrusts Spanish 
National Research Council (CSIC) with the 
implementation of GBIF Spain.

2003 june The Unit of Coordination begins to work

2003 nov. www.gbif.es

2004 jan. First data of Spanish data providers 
published on www.gbif.org

2005 Training program starts



50

GBIF Spain

– Network structure (Unit of Coordination + 
Institutions  and Projects)

– Unit of Coordination is part of CSIC
– The structure of GBIF Spain reflects the structure of 

GBIF
• Unified access
• Distributed 

information

• Original data 

remain under the 

direct control of 

their originators.



GBIF Spain: main activities

• Data digitization.

• On line Data publication. 

• Survey of natural history collections, projects and biodiversity data bases in Spain 
(http://www.gbif.es/InformeColecciones.php).

• To encourage and support the activities of the Participant’s data providers to both 
contribute and use GBIF‐served data 

• To develop software applications, freely and openly offered to the Spanish 
scientific community to facilitate data sharing through GBIF initiative. 

• Communication (www.gbif.es) and data portals (www.gbif.es/datos) 

• Data hosting services

• Training in bioinformatics 

• Information dissemination activities

• Promoting and facilitating participation in GBIF

• International cooperation (TDWG, GBIF Secretariat, another nodes)

http://www.gbif.es/InformeColecciones.php
http://www.gbif.es/
http://www.gbif.es/datos
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GBIF Spain: Data publishers

http://www.gbif.es/Participacion_gbif.php

http://www.gbif.es/Participacion_gbif.php


AS A RESULT: DATA PORTAL 
AND EXAMPLES OF SEARCHES



GBIF Network
GBIF.ES/GBIF.ORG
Data from GBIF Spain
54 institutions
140 databases
6.367.437 records

GBIF globally
10.359 databases
216.970.036 records

http://data.gbif.org

http://www.gbif.es/datos

http://data.gbif.org/
http://www.gbif.es/datos


Spanish data portal

http://www.gbif.es/datos 

http://www.gbif.es/datos


Internacional data portal

http://data.gbif.org

http://data.gbif.org/


GBIF‐WCMC Widget for protected areas and 
biodiversity



PRACTICAL CASES



Practical cases, international portal and others

1. Saprolegniales ocurrences (world): maps and species.

2. Saprolegnia ocurrences with coordinates (world). Matching 
records on map.

3. Saprolegnia anisospora (world). Spreadsheet of results.

4. Saprolegnia species in Spain

5. For the species found check if they are synonyms or accepted 
names in the Catalogue of Life (http://www.catalogueoflife.org)

6. Salmonidae in Spain,

– Map of results

– list of Species in results.

– Spreadsheet of results

7. Oncorhynchus mykiss distribution throughout the world. Map of 
results.

http://www.catalogueoflife.org/


And to conclude…

• Biodiversity information is very scattered

• Open, free and unified access is essential to science, 
decision making and conservation. 

• Data are really useful only if they are visible and then 
public: primary data are as important as results obtained 
from them and published in scientific journals with impact 
index.

• It is necessary to encourage scientists to share primary 
data, especially in that groups for which information is 
really scarce: Saprolegniales is an example.



GBIF in a nutshell

Unified access to primary biodiversity data Plural participation
Science applied to management and conservation Training in 

bioinformatics Connecting science and society

GBIF‐ES is the GBIF National Node, and it is
sponsored by the  Ministry of Science and Innovation and managed by

the Spanish National Research Council (CSIC)

W WW . G B I F . E S

http://www.micinn.es/portal/site/MICINN/?lang_choosen=en
http://www.csic.es/web/guest/presentacion
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