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Taxonomy Functioning







In a perfect world... Qét%
R T H

Global biota would be adequately
described and understood

Extinction rates would occur only at
natural time scales

A single dominant species would not have
a catastrophic effect on global biodiversity



only1.7 to 1.9 x10° species have been
diagnosed and validly named

10 to 30 x10° species yet to be recognized,
described, classified and understood
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(Source : after Hawksworth & Kalin-Arroyo, 1935)



Among currently accepted species of vascular plants in Madagascar, a
staggering 17.5% are currently known only from the type locality,
and about half of these are only known from the type specimen. A
project a few years ago to target a number of these and recollect them
at the type locality or from similar nearby habitats, established that
many of these really are very local endemics and that others are likely
exinct since the localities where they once occured are now devoid of
natural vegetation.

It is fortunate that earlier generations of botanists saw fit to describe
these species on the basis of the limited herbarium material available,
thereby drawing our attention to them, and it is surely for us and for
subsequent generations to improve on the descriptions in terms of
accounting for species variability and for other properties, and to
provide threat analyses for all of them that still survive. | see no reason
why the present generation of biologists shouldn't describe distinct
entities as new taxa and provide work for future generations too!

Peter B. Phillipson Africa and Madagascar Department Missouri
Botanical Garden (posted on TAXACOM on 1 October 2008)



Taxonomic productivity clearly is too low

New Described Total
Bacteria 120 10.000 1.000.000
Fungi 1.700 72.000 1.500.000
Algae unknown 40.000 400.000
Plants 1.700 270.000 320.000
Nematodes 365 25.000 400.000
Mandibulata 7.200" 963.000 8.000.000
Birds 5 9.750
mammals 26 4.630
Total +13.000| +1.750.000 | + 14.000.000

Number of species described per annum, total number of species
described, estimated number of species in the taxon




Number of authors

...and still declining
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For instance the situation in the UK



Taxonomic productivity seems to be staggering

12000 ~
1O -
T L LUE

number of
lypes

Rate of accumulation of type specimens in Kew Botanical Garden and the US
National Herbarium (Smithsonian Institution) from 1880-1999 as an indirect
measure of descriptive taxonomic activity
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Taxonomic knowledge is in an eroded state...

Example with a sample of 1383 specimens of Euscelidia (Diptera) :

Number of
specimens

non identified

badly identified correctly identified

(source ;| d'aprés Wheeler, 2004)



Taxonomy sensu stricto is often not considered

'sexy ...
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Taxonomy sensu stricto is often not considered
'sexy ...

Financing goes predominantly to phylogenetic projects rather than to descriptive
taxonomy
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% On earth

% What is taxonomy?

Earth Taxonomy



Hypothesm drlven

e.g. Darwin finches on different islands are not closely related

Taxonomy = Science
Considers only facts

e.g. voucher specimens, as labelled by Cpt. FitzRoy & crew

Continuing progress

e.g. separate, but closely related species; each endemic to 1 island



For instance: identification of cryptic species

2 species of bumble bees; polinators with an important
ecological and economical role

NG o
Bombus hortorum Bombus ruderatus

Necessity of a correct identification to attain

appropriate conservation measures
(source: Ellis et al., 2006)



For instance: identification of cryptic species

Morphological characters

Bombus hortorum Bombus ruderatus
Ubiguitous Threatened

(source: Ellis et al., 2006)



For instance: identification of cryptic species

Molecular characters
(restriction enzymes)

" -

Bombus hortorum Bombus ruderatus

Importance of taxonomy in
conservation biology

(source: Ellis et al., 2006)



% On earth

% What is taxonomy?

% How does taxonomy function?

Taxonomy Functioning



Detection
Sampling

Taxonomy operates by
Identification

Characterisation of biodiversity

Ordering

Hierarchical categories (species,
genus, family...)
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Classification - Natural relationships

Compare with a family tree that aims at tracing back ancestry
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Classification - Natural relationships

Over longer time frames these explain natural relationships

Several species Species Population Individuals



Natural relationships rendered to categories

order
family

genus
species
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TAXONOMY
delivgrsclENT|F|C NAMES

stores thesi A§S|F|CAT|ON
that al ‘iJN DERSTANDING



TAXONOMY

evelops

SCIENTIFIC TOOLS for:

RECOGN ITION (e.g. key, barcode)
CLASSIFICATION (e.g. Tol)
COMMUNICATION (e.g. from

monographies to EoL)




So WHERE'S THE




The taxonomic impediment

Knowledge gaps in the taxonomic
SyStE:II'l (e.g. taxon bias, concepts, characters,...)

Acute shortage of well-tramed
collectors, curators & taxonomists

Limited or outdated infrastructure

Limited access to collections and
collection-based information




Easing of taxonomic impediment by

Taxonomic impediment

!

Assess local taxonomic & Improve the value and
curatorial: valuation of existing:

* needs « natural science

« capabilities collections

* preparedness « taxonomic and
Initiate strategies and action cgr?tnr;al E.;xperhse
plans to participate in GTI el i

- information exchange
| |
'

Implementation operational objectives of GTI



operational




Getting a nearly complete census
IS thought to be technically
feasible within a single generation

(cf. Wilson, 2003)



Face lift through
NEW TRICKS

Challenges for taxonomy
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m INTERNATIONAL INSTITUTE
FOR SPECIES EXPLORATION

ARIZONA STATE UNIVERSITY

hitp://iwww.species.asu.edu/




Done?



For most of US or yEU

Clickable map of all visitors: http://vemith.info/



INCONVENIENT TRUTH
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Little expertise / expertise limitée

Taxonomists
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Countries accounting for 80% of
the named species have only 6%
of the world’s specialists
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Point Focal National Belge pour
Initiative Taxonomique Mondiale







The Belgian PROGRAMME

museum

‘ ber
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2001: the Royal Belgian Institute of Natural
Sciences (Brussels) 1s designated as Belgian
National Focal Point to the GTI

2003: the Belgian Development Cooperation
(DGDC) and the RBINS sign a five year specific
convention. with as focus area, i.a., CBD’s GTI
programme

2008: second five year framework convention
running

Close cooperation agreed with:
* Royal Museum for Central Africa (Tervuren)
* National Botanic Garden (Meise)

.. but also interaction with other competent
taxonomic institutions



arm the developing world with sutficient
taxonomic capacity to enable them to
inventor, monitor and sustainably manage
their biodiversity



Other Lower Upper
Least Developed Low- Middle-Income Middle-Income
Afghanistan Madagascar cihcome Algeria® Palestinian Botswana
Angola Malawi Congo, Rep. Belize Administered Brazil
Bangladesh Maldives Cote d’lvoire Bolivia® Areas Chile
Benin® Mali* Ghana China FParaguay Cook Islands
Bhutan Mauritania India Colombia Peru” Costa Rica
Burkina Faso Mozambique~® Indonesia Cuba Philippines Dominica
Burundi* Myanmar Kenya Dominican South Africa® Gabon
Cambodia Mepal Korea, D.R. Republic Sri Lanka Grenada
Cape Verde Miger® Mongolia Ecuador® ot Vincent & Lebanon
Central African Rwanda® Micaragua Eqgypt Grenadines Malaysia
Republic Samoa Migeria El Salvador  Suriname Mauritius
Chad Sao Tome & Pakistan Fiji Swaziland Mayotte
Comoros Principe Papua Mew Guatemala  Syria MNauru
Congo, D.R.." Senegal® Guinea Guyana Thailand Fanama
Djibouti Sierra Leone Viet Nam* Honduras Tokelau St Helena
Equatorial Guinea Solomon lds Zimbabwe Iran Tonga St Lucia
Eritrea Somalia Iraq Tunisia Venezuela
Ethiopia Sudan Jamaica Wallis and
Gambia Tanzania® Jordan Futuna
Guinea Timor-Leste Marshall
Guinea-Bissau Togo Islands
Haiti Tuvalu Micronesia,
Kiripati Uganda® Federated
Laos Vanuatu States
Lesotho Yemen Morocco®
Liberia Zambia Mamibia
Miue

Source: OECDH




From 2008 onwards

Afrique du Sud

Algeérie
Bangladesh
Bénin
Bolivie
Bresil
Burkina Faso
Burundi
Cambodge
Cameroun
Chine
Colombie
Cote d’lvoire
Cuba

Equateur
Ethiopie
Guatemala
Guinée

Haiti

Inde
Indonésie
Kenya
Madagascar
Mali

Maroc
Mozambique
Nicaragua
Niger

Quganda
Perou
Philippines
R.D. du Congo
Rwanda
Salvador
Senégal
Suriname
Tanzanie
Territoires palestiniens
Vietnam.
Zambie
Zimbabwe



NEEDS-DRIVEN, expertise - &
collection dependent
CAPACITY BUILDING

General taxonomic training




Multistratular approach

Taxonomic modules

Professional taxonomisis =————
Postgraduate students -
Graduate students —_ Tz

gl

Undergraduate students

Technicians, parataxonomists=——

Belgium and the GTI - our philosophy

Expected proximate output

(4) + vision, higher quality & formation
of new taxonomists

(3) + taxon description, project (4)
initiation & research papers

(2) + knowledge (3)
classification

Knowledge on identification (2)
Adequately preserved and (1)

labeled specimens & curation
skills



Belgium and the GTI — our philosophy

Multistratular approach

Expected proximate output

%4',1 + vision, higher quality &

Professional taxonomists == formation of new taxonomists

o 3) + taxon description, project
-E Fostgraduate students - %ni’tiatinn & researgh pappersl L
E Graduate students =——— (2) + knowledge classification (3)
E Undergraduate students ———— Knowledge on identification (2)
o
E Technicians, parataxonomists =———— ?SE&H?JEE" %ES.%?{?# Saglti'islabeled (1)

Technical & Collections & Libraries
technological Collection- of global

support based importance

information
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Introduction

Disclaimer

Introduction

Module 1 Introdudtion to the
Global Taxonomy Initiative
[GTI)

Module Z Biodiversity, the
Tapestry of Life

Hodule 2 bis Introdudhon to
the Canventien an Bislegical
Diwarsity and its Allies
Module 3 Meaning and Value
of Speclas Concapts

Fodule 4 Schools of
Clazsification

Module 5 Pracicsl Exercze -
Classification of Caminalcules
HModule & Introdudtion to
Cladigtic Analysis

Module T Introdudion to tha
Histary of Evalubionary
Thought

Module 8 Introdudcion to
Zoalegical Hemenc abure

Module 8 Funding Sources for
Tawxanamy [(hands on)

Module 10 Introduction o
Taxzanarmic Publication
Dwervisw Courssvrans

Theoretical Training Course in Contemporary Taxonomy

Youw are i Introduction

Many habitats worldwide are wnder threst by ever-incressing human activibes. The impact of warious
factors, from changes in land and water use, to wide spread abuse and oversxplodation of natural
resources 15 undermining the value and sustainability of the world's ecological capital, and is hiking the Ask
of sudden, drastic changes in ecosystemn functioning. This pressure on ecosysterms s especially harming
develaping nations where people directly depend on provisioning (including food, water, fuel, fHber and
medicine), regulating (prevention of soil erosion and Aoading) and supporting (e.g. soil farmation, nutrent
cyclng) ecosystern serwices that healthy ecosystems provide them. Combating poverty, hunger and
sociocultural imbalance thus entals restonng and protecting the ecological functioning of healthy
ecosystems. To achieve this, scentists rely pnmordially on such basic information as local, regional and
global taxenomic inventories that tell them what 15 lving where, vet, in the 21st century the so-called
tazonomic impediment, fe. the lack of taxenomic (inclusive of genetic) information, taxonomic and
curatorial expertise and infrastructure in many parts of the world, makes that getbing even this baseline
informmation remmans extremely difficult, To alter this trend, the Global Tazonemy Intiative (GT1) was 5ot up
under the Convention on Bwlogical Duversity (CBDY, [ts mamn objectives are to remedy the knowledge gaps
in our taxonomic syskem, the shortage of trained taxonomists and curators and, thereby, to improve
decision-rmaking in conservation,

Tves Samyn
Tves Samyn@naturalscien
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Theoretical Training Course in Contemporary Taxonomy

You are in: Module 8 Introduction to Zoological Nomwmnclature |/ Back ground

Module & | Background ICourse |Read mare
Disclairmer

Background
Intraducion 9
Modube 1 Introduction Do Bhe L L L L L L L e e h e e e e s e e e e b e e m e e e s s s s m s aE s EE e s e e s s e EEs s s
Glabal Tacanamy Initistive
(GTI)

Wlhak 15 NOMeEn rad
Module ? Biodiversity, the
Tapestry of Life why do we need_nnlmem:iatu;'e? .

i "

Modube 2 bis Introduction ta
the Convention on Biological
Divarsity and its allias
Modula 3 Meaning and Valua
of Species Concepts

moduba 4 Schaols of
Clagaification

Modduba 5 Fractical Exercize -
Clazsification of Caminaloulas
seefluibia & [ntroduction to
Cladistic Analysis

Moddube 7 Introduction to the
Hiztory of Evaluticriary
Thought

mModube & [ntroduction to
Zoological Horancatura
Module 9 Funding Sowrces for
Taxonorny (hands on)
mModuba 10 Introduction to
Taxonormic Publicatian

D bive DoLrs aw abs

What is nomenclature ¥
Taxzanomic names face 8 dusl prablem:

» each name represents a volatile soentific hypothesis that should be modfiable if evidence suggest

§0
« scienbfic names serve to unlock biosyskematic information and thus should be as stable as posaible.

To rirme this duslity, the internationsl codes of nomenclature asre used. These codes act as objective
rule-baoks that govern and provide clear instructions on how organisms get their correct scientific nams
which must have raximun universalicy and continuity, The nomendatural rules of the codes are tools that
are designed to provide the mazirmuern stability compatible with taconomic freedamm,

back to top
Why do we need nomenclature?

In order to avoid confusion over the idenbty of a taxon, each taxon must have gne ynigye name that is the
same throughout the world. This appears rather trivial but it has happened on numerous occasions that
multiple names have been proposed for the same taxon {synonyme) ar that different taxa were given the
same mame Chamanyms). In arder to avoid and, if already too late, rezalve these problerms universally
accepted rules for name-giving must be installed: the codes of nomenclature,

| Y I




Ruling principles of nomenclature
Sorts of types (in the species group)

Original designation
(fixed in the original publication)

Holotype: the single specimen upon
which a new species-group taxon is based
in the original publication

Paratypes: remaining specimens of the
original type series (see also allotype,
isotype)

Syntypes: specimens of a type series that
collectively constitute the name-bearing
type

Hapantotypes: (special case for
protistans; see Art. 73.3)

G Subsequent designation

(fixed in a subsequent publication)

Lectotype: a syntype designated as the
single-name bearing type specimen, after
the establishment of a nominal species or
subspecies (except hapantotypes)

Paralectotypes: each specimen of the
former syntype series remaining after
lectotype designation (see also isolectotype)

Meotype: the single specimen designated
as the name-bearing type when no name-
bearing type specimen (i.e. holotype,

lectotype, syntype or prior neotype) is
believed to be extanit.
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Murdudi 3 Maaning and Valus

of Gpecies Concapts Alray J, 2002, How many named species sre valid? PHAS 99, 3706-3711, | M

Madude 4 Schools of

Clagsification
Module 5 Practical Exarcips -
Clageification of Caminaleulas

Coayrat B, 2005, Towards integrative taxonamy, Bielegieal Journal of the Linnean Soclaty 8% 407-415. M

Coayrat B, 2008, Addvantages of naming speclas undar the PhyleCode: An axample of how newv jpeacaes of

Module & Intraduction to Digcodandidas (Molluges, Gastropods, Euthyraura, Mudibranchia, Dordina) may be named, Marne Biclagy
Cladigkie ﬁl'llll'.l'lll‘ Pagmarch 1) 214-353,

Module 7 Introduction to the

Higtary of Evalutionamns Callaglia F,, Falis G.E., Germond )-E. 2004, Should names reflect the svelution of bacterial tpacias?
Thought International Jowrnal of Syetelatic and Evolutionary Micrebiolegy 54, 3 pp. M

Modulde & Introdudtion ta

Zoolagicsl Hormend sture Foragy P.L. 2002. PhyleCade = pain, no gain. Taxon 51: 43-54,

Module 9 Funding Sources For

Taxonomy [hands on) Ernapp 5., Lamad G, Lughada M., Movarina G, 2004, Seabiliey ar stasis in the narmet of organigmnd,
Moduls 10 Inkrodustan ta Philoiophical Tranzadtions of the Royval Society, Londen B, 339 611-622. H
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CAPACITY BUILDING

Specific taxonomic training




Fig. 3. La formation en
taxonomue, assiree par
un des deux
taxonomustes  associes,
comprenat, notanunent,
(A) un cours théonque et
(B et C) des visites sur le
teramn (B : champ de
mais en bordure directe
de la forst). (D) Quatre
mois apres la formation,
le promoteur a rencontre
les stagiaires lors de la
mussion  d’évaluation.
(Photos - A a C firées de
I"Annexe 1, D par S.
Tchibozo)
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Specific taxonomic training

Liberation of taxonomic know-how
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NEEDS-DRIVEN, expertise - &
collection dependent
CAPACITY BUILDING

General taxonomic training

| Specific taxonomic training \
Liberation of taxonomic know-how

Generation of taxonomic data
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Alblares cmzados
=T

Fig. 1A-B. Ejemplares provenientes del Museo de Histonza Natural de Viena,
Austra, dafnados durante su transportacion. A, el cairculo rojo indica el ejemplar
causante de la destruccion de ejemplares vecinos al safarse del fondo de la caja;
B, forma correcta de transportar viales con estructuras morfologicas, separados
del ejemplar v fijados con alfileres extras, nunca en el mismo alfiler toracico del
ejemplar al que corresponden dichas estructuras.
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collection dependent
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General taxonomic training
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Liberation of taxonomic know-how
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Towards Implementation of CBD



In situ long-term capacity building program
aims @ |mplementat|on

Guyana - March 2004 to March 2008

A Belgian taxonomist heads surveys of the herpetofauna of Kaieteur
Falls. During these scientific missions he simultaneously trains local
actors in the basics of herpetological taxonomy. To stimulate further
taxonomic work, he leaves behind a reference collection as well as
didactic material. Training done in the partner country only.
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INDIVIDUAL projects | by continent

' captured needs (5 calls, 222 proiects) | | relieved needs (5 calls, 56 projects) |
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In conclusion

Intensified human action profoundly affects the
planet and leads to loss of biodiversity

This loss Is an immediate threat to biodiversity-
based livelihoods and also endangers ecosystem

services

Taxonomy detects, describes, identifies and
classifies organisms and thus allows predictions that
lead to sustainable management and more equitable
development

The Belgian GTI National Focal Point is committed
to building taxonomic capacity in the South




the future embedded in
DECISION IX/22 - COP9

Timed, outcome-oriented deliverables

For instance:

- produce keys to all genera of bees of the world by
2012

- Produce a guide to the major groups of marine
algae by 2012

- establish an inventory of species with economic
and ecological values for dry and sub-humid lands

by 2015
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And Pofessor Hardwick is Qut

Of the Q_@El,._He'I! have To
net and etherize that Danaus plexippu s
in less than 1én Seconds if he hopes To win!

Thank you
for your attention
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Entomological rodeos



