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Galo and Nyishi tribes in Arunachal Pradesh 



Names usually correspond to genera of 
taxa which can be useful 
 
In some cases the tribes distinguish even 
species withina genus 
e.g. Bees and wasps 

Tair (Apis dorsata) Tangik (Apis celata indica) 

Iddum (Vespa mandarinia) Ille (Vespa tropica) Gapu (Vespa bicolor) 



Aesopian fable About the ant and the cricket in a 
book published in  1501  

When people started to catalogorize biodiversity, 
they used Latin and Greek words for scientific 
purposes, and distinguished particular species of ants 
and cicadas  by a diagnosis written in Latin 



When people started to catalogorize biodiversity, 
they used Latin and Greek words for scientific 
purposes, and distinguished particular species of ants 
and cicadas  by a diagnosis written in Latin 

Cicada chapter in 6th edition of Linnean Systema naturae  
(1748) 

Carl Linnaeus 



10th edition of  
Systema Naturae  
(1758) 



10. vydání Systema  
Naturae (1758) 

Specimen of Cicada cornuta 
from the collection of Linné 

Treehopper  
Centrotus cornutus  (Linnaeus, 1758) 

Linné introduces 
binominal (=composing 
of two words) nicknames 
which replace long 
diagnoses: 
 

instead Cicada thorace 
bicorni postice producto alis 
nudis 
 

he began to use   
Cicada cornuta 



Rules for scientific names of species: 
 

• binominal – Cicada cornuta Linnaeus, 1758 
       (in case of subspecies trinominal – composing of three words  – Cetonia aurata sicula Aliquo, 1983)  
 

• Latin or latinized 
 

• unique for each species 

Cicada cornuta Linnaeus, 1758                                       Centrotus cornutus (Linnaeus, 1758) 



Anophtalmus hitleri 
Scheibel, 1937 

Parastratiosphecomyia 
stratiosphecomyioides 

Brunetti, 1923 



? How to find out which of 
these two species is the one 
which Linne described?? 

? 

Centrotus cornutus (Linnaeus, 1758) 

Original description by Linné: A cicad with the prothorax bearing two horns 
and projecting posteriad, with wings lacking setae.  
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Type 
specimen – 
the specimen 
which Linné 
had in front 
of him when 
he was 
describing 
Cicada 
cornuta 

Centrotus cornutus (Linnaeus, 1758) 

Specimen of  
Cicada cornuta  
from the collection of 
Linné 



Type 
specimen – 
the specimen 
which Linné 
had in front 
of him when 
he was 
describing 
Cicada 
cornuta 

Centrotus cornutus (Linnaeus, 1758) 

Specimen of  
Cicada cornuta  
from the collection of 
Linné 

• keeps the names unique for each 
species  
• determines what to do when this 
is not the case 

• how this species looks like and how it differs from others 
 (identification) 
• to which other species it is similar or related 
(classification and phylogeny) 
• how the species lives (distribution, host plants, immature 
stages - biology)  

Zoological nomeclature 

 Systematic and taxonomic questions:  



Type series of a hydrophilid 
beetle  
Oocyclus madidus Short, 2009 

HOLOTYPE – the only specimen 
which defines the species name 
 
PARATYPES – other  specimens 
which the author had in front of 
him/her when describing the species 

• specifies more how the author 
understood the species (e.g.  in 
species with variabile coloration) 
• often sent to various museums as 
comparative material for other 
scientists 



Second possibility – the author did not designate the holotype: 

syntypes 

Original description (Régimbart 1903) 

A taxonomist who is revising the group can select 
single syntype and make it the unique specimen 
defining the name – lectotype  
(other syntypes then become paralectotypes). 



paralectotypes 

Original description (Régimbart 1903) 

lectotype 
defines the meaning of the name 

Sebsequent 
revision and 
lectotype 
designation 
(Fikáček 2004) 

Second possibility – the author did not designate the holotype: 

A taxonomist who is revising the group can select 
single syntype and make it the unique specimen 
defining the name – lectotype  
(other syntypes then become paralectotypes). 
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We have two species: 
 
Which of those is Oocyclus 
madidus? 
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This is Oocyclus 
madidus: 
the holotype of  O. 
madidus falls into the 
variability of this 
species 

We have two species: 
 
Which of those is Oocyclus 
madidus? 
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Cercyon quisquilius (Linnaeus, 1761) 

Cercyon guangxiensis Wu & Pu, 1995 

Older synonym: C. quisquilius 
Younger synonym: C. guangxiensis 
    
   Valid name: C. quisquilius 
   (because it is older – principle of priority) 
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Cercyon quisquilius (Linnaeus, 1761) 
Cercyon quisquilius Coyote, 1897 
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Cercyon quisquilius (Linnaeus, 1761) 
Cercyon coyotei Fikáček, 2076 

Junior homonym 
 needs to be renamed 



International Commission of Zoological Nomenclature (ICZN):  
International Code of Zoological Nomenclature (4th edition) 

http://www.nhm.ac.uk/hosted-sites/iczn/code/ 



Material examined: detailed 
locality data of examined 
specimens + where these 
specimens are deposited 

Differntial diagnosis: list of most 
important characters in which the 

species differs from others 

Detailed description 

Figures + illustrations: general 
habitus + important characters 

Analysis of known distribution: 
the map provide a better idea 
about the distribution of the 

species 

Identification key 



The Code of Zoological nomenlacture defines what is needed for valid description  
of a new species: 
 
• has to be Latin or Latinized binomen  (genus + species) 
  
• statement that it is a new species (e.g., Oosternum convexum sp. nov.) 
 

• specification of the holotype and its depository 
 

• diagnosis from other species 
 

• needs to be published  properly: 
• it must be published in the way providing a public and permanent scientific record 

(numerous paper copies, widely accessible electronic copies with fixed content)  
• in electronic publication, the registration of the publication in ZooBank and archiving  
           and  archiving in a certified electronic archive is required 







Historical occurrence of Colias crocea in the Czech Republic 

Historical occurrence of 
Sympetrum depressiusculum in 
the Czech Republic 



Collections contain specimens which are core of the biodiversity research: 
 

• type specimens: define the meaning of species names, i.e. its the foundation for 
namyn biological sciences 
• identified material: allows to learn to identify species of a group, check whether 
your identification is correct 
• vouchers from previous studies: allow to double-check whether previous studies 
were correct   
• historical material documenting distribution and biology of the species in the 
past 
• historical material which cannot be collected today: e.g. from  areas where 
nothing lives today, vouchers of extinct species, specimens from inaccessible areas 
• not identified material for future studies: its cheaper to loan material or visit the 
museum than to collect all specimens personally 

Systematic biology and biodiversity sciences are based on voucher specimens in the 
collections – without this material it would be not possible to test the hypotheses 

which would make these disciplines non-scientific. 





“Collecting specimens is no longer required to describe a species 
or to document its rediscovery.” Minteer et al. (2014: 260) 
 

“Describing a new species without depositing a holotype when 
a specimen can be preserved borders on taxonomic 
malpractice.” Krell and Wheeler (2014: 815) 



Marshall's arguments for using photograph as a holotype: 

• Concerns about vulnerable populations and damage by collecting 
 

• Current technologies such as high-resolution photography can often provide 
enough information for a proper description. 
 

• No permit needed to collect. 
 

General question: 
 

Can we use another non-voucher data for  describing new species or documenting 
biodiversity research? 
Photograph, barcode gene sequence, complete genome data, microCT scan?? 
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New species cannot be predicted 

Soon or later we will find a species which will be close to some already described species 
(by morphology, sequence data etc.). 
 
In that case we need to find new diagnostic characters distinsguishing both species, and 
expand the diagnosis of both species (the old one and the new one). 



? How to find out which of 
these two species is the one 
which Linne described?? 
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Centrotus cornutus (Linnaeus, 1758) 

Original description by Linné: A cicad with the prothorax bearing two horns 
and projecting posteriad, with wings lacking setae.  



? ? 

Centrotus cornutus (Linnaeus, 1758) 

Original description by Linné: A cicad with the prothorax bearing two horns 
and projecting posteriad, with wings lacking setae.  

Both species differ in:   
-pubescent versus bare wing veins 
- male genitalia 



? ? 

Centrotus cornutus (Linnaeus, 1758) 

Original description by Linné: A cicad with the prothorax bearing two horns 
and projecting posteriad, with wings lacking setae.  
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from the collection of 
Linné 



Centrotus cornutus (Linnaeus, 1758) 

Original description by Linné: A cicad with the prothorax bearing two horns 
and projecting posteriad, with wings lacking setae.  

? 

? 

Specimen of  
Cicada cornuta  
from the collection of 
Linné 



New character:  morphology of male genitalia. 
Centrotus cornutus (Linnaeus, 1758) 

Specimen of  
Cicada cornuta  
from the collection of 
Linné 



Both species differ in:   
- coloration  of ventral surface of abdomen 
- male genitalia 
- shape of tarsal claws  

Marleyimyia xylocopae Marshall & Evenhuis, 2015 

? ? 



General question: 
 

Can we use another non-voucher data for  describing new species or 
documenting biodiversity research? 
 
Photograph 
barcode gene sequence 
complete genome data 
microCT scan 
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