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new approaches and (old) challenges for
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This talk: a gonceptual vision“— not a paper!

Taxonomy — some background
considerations

Biodiversity inventory & monitoring — needs
& challenges
Examples for integrating taxonomy:

— EDIT ATBI+M approach: integrating individual
field work efforts - and new recording tools

— The international level: making individual data
sustainable: GBIF UNEP-WCMC collaboration

Taxonomy — for the future of biodiversity!
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Taxonomy: some background

Somepre-conceptions.
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*An excellent specimen ... the symbol of
beauty, innocence, and fragile life. ...
Hand me the jar of ether.”
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Why taxonomy matters— it Is important !

e Provides critical baseline information:
,you can‘t protect / use what you don‘t know ...."

 High economic relevance, especially for

agriculture/fisheries/forestry, health, etc:

many real examples (,case studies”):

— http://www.bionet-
Intl.org/opencms/opencms/caseStudies/default.jsp

— http://www.gti-kontaktstelle.de/cases.html

 Information backbone for all biological
sciences
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Why taxonomy matters
— the political mandate(s)

CBD (2002):Global Taxonomy Initiative
(GTI)

G8 +5 (2007): Potsdam Initiative":

calls for a Global Species Information
System GSIS)

EPBRS Action Plan (Budapest, 2005)

DIVERSITAS (2008): new  #7
,core Project” blioGENESIS Nibioseness
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Why taxonomyreally matters

........

» Provides a hierachical (conceptuz”‘"ﬁ
representation for all life on Earth|

o Sets relibale framework for makir|=
generalizations: allows for safe &
predictions on the living World based on
small samples sizes, without much statistical
significance ...!

 |s oftenthe basis for every day decisions in
and about life ...
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Thetrue taxonomic ,impediment” ...
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Taxonomy = strong ,individualistic* science

Activities & efforts continue highly
fragmented & diversified

Academic pressure(s) for high — individual -
scientific excellence

Lack of incentives / rewards for truly
cooperative efforts
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EU capacities: professional status of descriptors

13% 12%

2%

55% 46%

30%

B Professionals 40%
B Amateurs

Descriptors (N = 123) B Retired professionals
-1 Students _ .
Descriptions (232 species)
In Europe more than half of the new species are described by non-

professionals (i.e., people who are not paid for that)!
Source: FaunaEuropaea, P. Bouchet
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The real challenge: biodiversity los

« Mammals: [IUCN ,red lists" - www.iucnredlist.org]
— (1990): threatened + endangered: 647 spp.

— (2008): threatened (CR, EN, VU): 1141 spp.
(= 23% of all mammal species known)!

* Reptiles:
— (1990): threatened (+ endangered): 207 spp.
— (2003): threatened: 293 spp.
— (2008): threatened: 423 spp.

e Increasesfrom: 2000 - 2003 - 2008
— plants: 5611 : 6,774 . 8,45p.sp
— vertebrates: 3,507 : 3,524 . 5,%%.
— Invertebrates: 1,928 : 1,959 : 2,49%.

n.b.: insects(= 950,000 spp.): only 0.02% of all insect
species could yet be evaluated!!
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Inventories —some shortcomings

Scientific (taxononic) biodiversity inventory
ongoing since > 250 years (1753 /1758) :

* no global checklist yet available!

 most countries without accurate / up-to-date
national faunas / floras (inventories, checklists)!

* No complete species inventory for any
Protected Area in the World?!!

e majority of described species known 1-5
specimens / records / publications

== Biodiversity crisis = information crisis !?!
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The state of inventorie®rotected Areas
IUCN / WCMC - World Database of Protected AreasJo2]
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No/fewinventory dataavailableyet for mostprotected areas ...

i Poland - Biatowieski - Microsoft Internet Explorer = =1 S|

Datel Bearbeiten Ansicht Favoriten Extras 7 ‘ o
- > e BB ‘ ) suchen ' Faveriten {?;| el b < iR S

Adresse [&] http:fisea.unep-weme.orgfwdpa/sitedetais. cmsiteid=a54alevel=nat = Wechseln zu |Lirvks =%

|[Anmerkungen |

|Information Sources \Latest Info: CODA European Update, August 2004, ‘

Map

Legend

Wl cistowieski

- Other Protected Areas in Poland

{6} UREPWEMC, 2006 0c—————228km

Udvardy's Realms, provinces and biomes details
Realm |F'a|aearcti|: (21 ‘Province Boreonemaral (10) Biome iTemperate broad-leaf forests {05)

Historical details

Date 1 January 1948
Designation NMational Park [UCN Category [
Event Designated ‘Area |1D,502 hectares
IManagement [Public - Mational
Management [ Administration [Fublic - Mational
| Owinership [Unknown
Source |Latesl Info: CDDA European Update, August 2004
.

S peCIeS Species details I

|Nn details are currently available for any species. If you know of a species which exists in this protected area please complete the comment form I

d etal |S : |Related site details

|Beluvezhskaya Fuszhcha / Bialowieza Forest (World Heritage Convention)

|Adjacent |Beluvezh5ka a Pushcha / Bialowieza Forest (World Heritage Convention)
€l [T =l [ mkemet 4
istart| 5 1ucn | 3 Riede | 9 e | 8 arcexplorer —arcex... | € arcexplorer EDIT_ .. | & world Database on ... | &7 short Site Cetals - .. |[&] Poland - Bistowie.. B3| [« 1206

,NoO details are currently available for any species . If you know of a
species which exists in this protected area please complete the
comment form.*
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Taxonomic potential - resources

e |nstitutions:

— 3,382 herbaria included in Index Herbariorum
(http://sciweb.nybg.org/science2/IndexHerbarioruip).as

— EU natural history collections: > 1 bio specimen:

e > 4,700 individual taxonomists listed in ETI

World Taxonomist database
(http://www.etl.uva.nl/tools/wtd.php

e > 15,000 (animal) species newly described
every year
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The value of collection / historical biodiversitgtd:
time series. documenting & anlysing changes

13 8
Pamassius
apollo

wor 1850

o 15 = 1
) Parnaseius
apolio

wor 1800

&1 barna55=u5
apolio
1988

L3l Parnassius

Example:

war 1970

Decline of the -~
Apollo Butterfly =
in Baden- o]
Wirttemberg
(1880 — 1990)
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Ongoing field work >100.000 data records
every day ??!
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>1.000.000 field generated data records
every day !?7?

o o - 5 0
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The Challenge— new ways for
biodiversity science (hew taxonomy’)

Impediments & bottlenecks:

* biodiversity inventories / assessments (systeatic
taxonomy) = cumulative sciencg)(

e contemporary biodiversity science =
iIndividualistic, hypothesis / analysis driven rasba

* no/ little incentives yet fosustainablecollection,
management & maintenance of data

However, opportunities for improving efficiency
through recent technological developments (ICT,
www), particularly forfield andinventory work!
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The Issues-
for more efficient biodiversitynventories

 Work flow

— field protocols for data capture / recording
— referencing metadata (time & place)

e |ntegration: data sustainability
— data policy
— best practices and responsibilities
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Work flow (field work) - analysis

e every day >100.000 scientific primary
biological datasets / records / specimens are
newly observed / collected / recorded

« many / most of these data are - still — not
recorded digitally ...

* majority of these data are not recorded using
standard protocols or proper (geo-)referencin

 nearly all of these data (ca 90%) are still not
shared or managed / maintained sustainably
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Data sustainabllity

most biodiversity field data are only collected
for a specific purpose (i.e., to answer a single
,scientific” hypothesis / question ...)

usually, no protocols or standards applied
beyond those connected to research guestion(

no longer-term vision for use of primary data

Incentives / requirements for providing (long
term) access and sharing primary data needed
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EDIT: Towards The European Distributed
Institute of Taxonomy http://www.e-taxonomy.eu

e a « network of excellence » supported by the
European Commission (FP6)

 funded for 5 years (2007 — 2011)

28 partner institutions (19 EU, 2 Russian & 2 US
museums + biological collections, + orgs.)

e coordinated by the Museum National d'Histoire
Naturelle, Paris (Prof. Simon Tillier)
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EDIT WP7 (ATBI+M) approach

organizes “all taxa biodiversity inventory” and |
monitoring (ATBI+M) projects at selected conservation
areas in and outside Europe in need of inventories

organizes and supports teams of taxonomic experts for
flield work to update/complete inventories at ATBI+M
pilot sites

tests and develops new standards , protocols , and
tools for efficient field recording techniques (geo-
referencing, field-based ID techniques, GUIDs for
records & specimens, etc.)

delivers primary occurrence data as digital records
(compatible with BioCASE/DIGIR/TAPIR protocols)
hosted in openly accessible web-based information
systems (GBIF: www.gbif.org ) - for actual + future use
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EDIT it European ATBI+M pilot site:
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(ATBI+M) participation and results

ATBI+M site Mercantour/Alpi Marittime (France, Italy; 2007-2008):
> 90 individual field visits
> 19,000 data records, for ca 4,000 spp. generated + delivered

ATBI+M site Gemer (Slovakia; 2008):
> 25 individual field visits
> 1,600 data records, for ca 900 spp. generated + delivered
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EDIT ATBI+M data generation
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EDIT ATBI+M data portal

¥ Biodiversity in the Mercantour and Alpi Marittime natural parks | ATBIL All Taxa Biodiversity Inventories - Mozilla Firefox = IQ 12

Eile Edit Miew History Bookmarks  Tools  Help

i; S c XK I & |http:,l’,l’www.atbl.eu,l’mercantour-marlttlme,l’?q=node,|’13&tree__s=511 T T I' Google )'-\
&l Mosk Yisited ﬁ Links anpassen
E M_étfaﬁ&w?ﬁ]h]-ﬁ mBAT“BIMlED\u ] |j BIOSYST.EL. =) ] £ Biodiversity in the Mercantour a... & l ]T

what is an ATBI? | How to participate =

ATBI: All Taxa Biodiversity Inventories
] e Mercantour/Alpi Marittime natural parks

Main menu Biodiversity in the Mercantour and Alpi Marittime natural parks

e MNews

Park biodiversity back

o Taxonomic details

Contributing scientists Antaxius pedestris (Fabricius, 1787)
Photogalleries

Info for scientists f
Lirks

Site map
Contacts
Press

1

00 00 T v w

MNews:
e Monday April 20th 2009
12:26:36 PM
20,4,'09 12:26pm
First day in PMNAM
17.4.'09 10:52am
o Image
9.4.'09 1:42pm
Ristorante San Lorenzo
18.2.'09 2:24pm
o Hotel Restaurant Terminus
5.2.'09 1:38pm

a

© Yoan Broad
C Septamber 2007

-]

2dmin log in
Parc National du Mercantour {France}
Longitude Latitude Altitude Date MNumber Collector (s} Tiriagas By o ordsr o
O 7.47407 M 44.113264 1260m 04.09.2007 r BRALID Yoan appearancel: 14
li d | - M.M, Bos, 2007;
Locality name Tende, Valmasque - M. D= Bisggi, 2007;
Macrohabitat notes grasslands, stony slope - MM, Bos, 2007;
Collection method diurnal visual and auditive research IR e Sl
Subrnit your own images!
Determinator BRALUD Yoan
Depuosit Yoan BRALD, 04200 Theze (France)
O 752187 N 44.06996 1391m 01.09.2007 BRALID Yoan
O 755091 M 44.06235 1101m 01.09,.2007 a BRALID Yoan
O 7.55091 M 44.06235 1101m 05.09.2007 r BRALID Yoan LI
[ pone
tﬁgﬁart' |7 Comporent Reparts 2009 ||@ Biodiversity in the Me... || Posteingang - Microsoft ... | |@] Microsoft PowerPoint - [J.---| «|O]% K 1451
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(ATBI+M) improving work flow

1.

2.

for field recording

Localities: Automated geo-referencing (GP«
receivers in cameras, PDAs, notebook PCs

cvents: Automated dating/timing of events,
simultaneously with geo-referencing of localities;
iIndividual recording of techniques, names of
recorders, special circumstances, etc.;

Field records: Automated ID generatlon, at least for
automated sampling / recording methods (e.g., digit
photos, measurements, etc),

Individual assigning of unigue IDs to field samples

== combine 1. — 3. In a single device / tool !
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Mobile GIS-biodiversity data system

First approach
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Mobile GIS/PC-System

One possible solution

MobileMapper 6

e Pocket PC from Magellan

« PDA and GPS in one tool, camera
* Windows Mobile 6
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Rangefinder-System

Recording moving objects / animals

——

Vector 1500

* Distance measurement (up to 2km)
e Direction and slope are recorded

o Supplementary to GPS

o Battery capacity up to several days
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New opportunities: Global data integration

www.data.gbif.org

GBIF data portal links to:

e > 280 data provider
e > 7.400 data sets

e > 170 mio data records

(individual organisms
from practically all
countries and regions)

£ a
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SCIDIVERSITAS

an international programme of biediversity science

- FACILITY

GLOBAL
BIODIVERSITY
INFORMATION

Search 4
species/colniry/datasst

4| Explore Species

Find data fora species orother
greup of arganisms,

Species

Information on species and other
groups of plants, animals, fungi and
micro-organisms, including species
occurrence records, aswell as
classifications and scientific and
COmman Names,

Example species:
Fums concolor (Linnasus, 1771)
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\Welcome to the GBIF Data Portal

Zr

i
Aoy

St

Arccess millions of data records shared via the GEIF network
To learn how to usethis site, please see dbour,
To tune this site forsmaller displays, see Setfings,

Explore Countries

Find data on the species recorded
in a particularcountry,

Countries

Information on the species
recorded in each country, including
records shared by praviders from
throughout the GEIF network

See data for
Germany

~

§ Explore Datasets

Find data from a data provider,
dataset ordata netwark

Datasets

Information on the dats providers,
datasets and data networks that
share data through GBIF, including
summary informationon 1633
datasets from 225 data providers,

Latest dataset added:
Lichenes Morth-Eastern Poland
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New: GIBF / UNEP-WCMC collaboration:

World Database On Email:
Protected Areas

g the UN List of Protected Areas

d:

2009 WDPA RELEASED

e Ry

Fapid Assessment Of Land Use

TheWorld Database on Protected Areas is a foundation dataset for conservation Change In and Around Protected Areas
decision making. It contains crucial information from national governments, (RALUCIARA)

non-governmental arganizations, academic institutions, international biodiversity

convention secretariats and many others. Itis used for ecological gap analysis, The Fire Infarmation for Resource
environmental impact analysis and is increasingly used for private sector decision- Management System (FIRMEY

making. For more information click here.
Frotected Areas Management

Effectiveness Information Module

Integrated Biodiversity Assessment Tool

ABATY
Explore and visualize protected areas Looking fora global dataset of all .
through our map viewers. terrestrial and marine protected areas? K“rmld Database on Marine Protected
The WDPA Annual Release 2009 ess
including a global marine protected
areas laver, is now available to
davenload.
2D Maps Search far protected areas by many
criteria with our advanced search tool.
The WDPA Supporters The WDIFA 15 powesred by sofwane dongted Dy ESRI and Safe Software
Terrms of Use | Site Map | FA FCK @ () “--“::""F WQK&
UNEP WCMC ‘i—l b S il ]
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S World Database On e
SEleCt any Protected Areas '

incorporating the UN List of Protected Areas

area (PA):

e o
byt Ve,

The Mercantour Mational Park - Central Area

The Mercantour Mational Park - Central Area is found in France, twas established in 1973.This site is 63500.00ha.

WOPA Info !; WDFA Info Flash (Beta) | GBIF Species Info | MetaData |

Site ID 664

Site Name (ENG) Mercantour

Country France

Longitude {DD) 7.04971345
Latitude {(DD) 44.18108621

Mational Park - Central

Designation aEs

Status Designated

Establishment Year 1979

IUCN Cateqory 11

Total Area (ha) 58500.00

Government Managed

Site Governance Bietenta Afpoe

Management Mo / Information not
Effectiveness Assessed EREIELIE

Choose Background = |

Wiew in Google Earth {Desktop) ,

The WOPA Supporters Tha WORA fs

Terms of L . } ] @ (r) \I.l.-lﬂ;N @wc PA

UNEP “-\I:\I(_' WAOHELDD CORMAFASOR

£ PEOTICTID AREAS

owered b sofware don.

vars
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The Mercantour Mational Park - Central Area

The Mercantaur Mational Park - Central Area is found in France. twas established in 13979.This site is 628500.00ha.
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The Mercantour Mational Park - Central Area

The Mercantour Mational Park - Central Area is found in France. twas established in 1979.This site is 6B2500.00ha.
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Protected areas in

Spain.

Data sources

» B8 Biologiezentrum der Obercesterreichischen Landesmuseen

g EURISCO, The European Genetic Resources Search Catalogue
- B8 Bundesamt fr Naturschutz / Netzwerk Phytodiversitt Deutschland
@ Bundesamt fuer Naturschutz / Netzwerk Phytodiversitaet Deutschland
- B8 Marine Science Institute, UICSE
# FPalecbiology Database
=08 fuséum national d'histoire naturelle et Réseau des Herbiers de France
& FPhanerogamie
- B8 Natural History Museum, University of Oslo
& Lichen herbarium, Bergen (BG)
- B8 Prirodoslovni muzej Slovenije
@ World flea collection of Slovenian Museum of Natural History (excluding Slovenia)
- B8 Steiermirkisches Landesmuseum Joanneum - Herbarium GIO
g Herbarium GIO
- B8 SysTax
& SysTax
v B8 Tiroler Landesmuseurm Ferdinandeum

v B8 University of Vienna, Institute for Botany - Herbarium WU
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Please click the link to download your search results. This link will be valid for the next 24 hours.
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Conclusions: Taxonomy — for the future of biodiversity!

Taxonomic researchneeds

1) totransform into a more efficient angdustainable
Information science through:

e accelerating rapidly the generation & exchange o
data / information by applying new technologies

e Integrating data & collections towards common
research infrastructures (GBIF, LifeWatch, CBOL

* scaling up from individual driven research -
towards international cooperative efforts !

2) to become fulljintegrated into mainstream
biodiversityconservationandpolitics

P Czech EPBRS — meeting:
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The science side: how to transform taxonomy

DIVERSITAS
CP ,bioGENESIS®

— new ,science plan

Providing an
evolutionary framework
for biodiversity science

bioGENESIS

bioGENESIS Science Plan and
Implamentation Strategy

AL )
b 1 _EioEENE_SIS_»
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Focus 1. New strategies and tools for documenting biodiversity

TASK 1.1 Discovering the unknown

DIVERSITAS, through DioGENESTS. witl play
2 key mole in establishing and maintaining
inzernathonal expertise, protocols,
infrastructure, antd data sharing mechanims
relevant to the disoovery and description of
biodiversity. Thnough bEoGENESES working
groups and the formation of strategic
parnerships with other relevant
ongznizations (GBIF, TOWG, T30L, GTL GEQ.
CoML, EDLT, etc.), we envision the
develapment of intermational standards for
Dipdiversity mpositones and “spacies
discowery” cantres, including best-peactices
For field work, for the coliartion and
curation of woucher specimens, for imaging
and [HA sequencing techniiogies, far the
digitizathon of legacy data, for tissue - and
IMA - banking and microbial cuiture
Tacilivies, and for the devela £,
maintenance, and coanectivity of relsvant
tahaces.

‘e will especially promate efforts to
document the biodiversizy of bacteria (Bax
1), fungi {30 2}, and ather microhes.
These groups are expected ta contain the
mizjodity of unkmawn taxa [3Bax 51), some
of which will prove ta be of anommous valuse
0 humans {e.g.. in the develooment of new
drugs and bio fsels; eq., Smith et ol 2008;
daom 52). As biological communities ane
generally compased of few dominant
species, and many mare that ane rare,
special atention must De given m
impenving the efficiency of dscovering and
describing low-abundance arganisms. For
microbies, the sequencing of envionmental
samp.es [metzgenomics) has ceated the
possibility of advancing our understznding
of microbial diversizy by onders of
magritude. Likewise, for smal mants and
animals, new “industrial-sTength” sampiing
protocols have grastly socelesated the
discowery of unknawns (e.g., Bouchet e al
2002; Box 53},

BioGENESIS warking groups will aso address
issugs surmunding (1) access to materials
and colledton, which camently present
impediments ta progress in the discovery
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and description of bindiversity: (2) the
deveinpment of local taxonamic capacity
[intlading the wark-foroe of in-country
para-tzsononiss; Jox 5], fonusing on
praviding training in Low- and high-tech
field, musewss, ‘and faboratony methads: and
{3} access to, and utilisation of, spatial
anvironmentat information and new tools
for spatial analysis, induding GI5-based
niche-madeiling and prediction techrigues,
to increase the eficiency of field-sampiing
and discovery.

Reszanch Objectives and Actlvities

® Develop improved strategies and best-
practices for giobal inventory and the
discovery and description of Biodersity,
tnoreasing the efficiency of field
sampiing and the guality and
aceessihifity af collachions. This
ohjective integrates with activizies being
carmied gut under the GTT and in GRIF.
and links directly with the bioDISIOVERY
Core Project and its ongoing
fnvplvements in the GEDSS effort (GED
30K},
= Prgmate the application of nest
gengration OWA saquencing technologies
to reves, the biodiversity and functians of
microbes. This initiative relates dieddy to
the assessment of global genetic diversiy
described tetow under Task 3.4,
Facilitate the formulation of new
policies regasding the coliecsion of
binlogical spacimans for scientific
research, This relates directly to Access
and: Benefit Sharing [ABS) ander the
(30, bioGENESIS activities have already
stimidated disqussiors that are
infarming the development of an
international ABS regime,

Czech EPBRS — meeting:
~World Biodiversity and European Taxonomy*
19-22 May 2009, Pruhonice

BOX 1, Molecular approaches to discovering microbial diversity in the oceans

From the very beginning of Uife on Earth, microorganisms have been responsibie for the
oycling of materials through the bicsphers. Atthough knowlsdge of the diversity and
functinming of micobes is indispensabie for wnderstanding biclgical processes in the
apean, melatiely little is mawn to date. Most micrabes zre not yet cultured and the
function of mast of their genas is still enknown. Tt is highly likety that andiscoverad
microbial dfeersity will reweal antirely new biologicat functions and chemical compounds,
some of which will provide the raw material for human innovation into the futne

Recent stodies conducted in the Sargacsa Sea using whole genome shotguen sequencing
Tevealed the presence of 148 previousty unknown bacterial phylatypes [Vemter o ol 2004;
Fig. 1.1), In addition, mare-than 1.2 million previously enknown genes were idenfified, The
zpplication of motecular techniques, especialy matagenomic approaches, has revealed 2n
anormoas diversity of endeseribed. mostly unouttivable microbes (National Research Council
2007). Progress in seguencing techrology has made it possible to analyse huge numbers of
genes very rapidly. Sogin ef ol (2008), for masple, developed the paraliel tag saquence
methed and-used this in combination with pyrosequancing tachnolngy. Their analyses
revealed the presence of an immense number of low-abundanoe popalations, which
sccoianted for most of the observed phylogenetic diversity in deep-sea samples from the
Adantic (Fg. 1.2).
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Recommendations
for ,integration” of taxonomy: taxonomists

e Collect all your (field) data immediately digitall
and fully geo-references conforming to recognize
data standards and protocols and applying availa
new technologies & tools;

e Overcome personal “ownership” feeling of data,
contribute to and enjoy freely sharing of “your” aat

e Contribute to and participate in internationalolzal
research information infrastructures (FishBase,
GBIF, LifeWatch, CBOL, etc)

, , Czech EPBRS — meeting:
2 ot ] ~World Biodiversity and European Taxonomy*
2\ DIVERSITAS 19-22 May 2009, Pruhonice




Recommendations

for ,integration” of taxonomy: (science) policy

=
S ——

Provide/set clear incentives for contributing and
sharing (taxonomic) data: new crediting scheme:
and data management policies — for/from researt
funding organizations!

Mainstream non-professional “taxonomic™ bodies /
communities / initiatives in biodiversity inventes,
(field) assessment & monitoring programs

Sustain and expand international biodiversity
Information infrastructures (GBIF, LifeWatch)

Maintain/increase taxonomic education & training «
all levels, particularly at high schools / univées
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Taxonomic Assoclations & Socleties

Membership
 ETI World Taxonomists Database: 4,800
 American Ornithologists' Union (AOU): 3,600

 The American Society of Plant Taxonomists:
>1,300

 The Orchid Society of Great Britain: >1,000

» Socletas Europaea Lepidopterologica [=
butterflies & moths] (SEL): >650

 [German] national birdcounts (2008): >45,000
recorders/participants
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