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What’s in a name?
“A fish by any other name will smell just as fishy” 

Unexplored and unknown species are not accounted for in biodiversity 

conservation 

Species trapped in ‘species complexes’ can get neglected

Wrong synonymization can hamper conservation efforts

Taxonomic changes can help in prioritizing species for conservation

Names have legal value (Red List, CITES)

Footer Information1



200 years of Ichthyology
How many species?
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Shreshta 1999

59 native + 2 exotic

Bhagat 2002

185 native + 12 exotic

Froese & Pauly 2021

240 native + 16 exotic

Sharma 2008

191 native + 9 exotic

Rayamajhi 2021

236 speciesTalk today



Hard facts

1. Taxonomy IS NOT identification!

2. 90% of taxonomists (!) (or rather those working on taxonomy!) have

absolutely no idea about principles and practices of taxonomy,

systematics or nomenclature

3. 90% of taxonomy works in the Indian subcontinent are carried out by

supervisors and students who simply carry out identification – NOT

TAXONOMY!



SPECIMENS | SPECIMENS | SPECIMENS | SPECIMENS |  

SPECIMENS | SPECIMENS

Taxonomy is not based on books – nor is it based on photographs/images

Specimens NOT books is the basis of taxonomy 

Never compare a specimen with a book!

Two books may never agree! 



Characters, attributes and analyses

The number of characters that can be observed on a specimen 

is virtually unlimited

Characters need to be selected based on a comprehensive 

review of literature (i.e. description papers NOT books!) 
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Taxonomy as a comparative discipline 

New species cannot be characterised alone, in an absolute way’, but only in

a ‘relative way’, through detailed comparisons with all other closely related or

similar species.

All diagnoses of taxa are relative to one another

Comparisons should always be made between specimens, not between

specimens and descriptions.



Taxonomy is in flux 

Linnean system of taxonomy is by definition unstable, as a taxon name that has

been used for a long time can be replaced by new findings.

Constantly updated with new insights on the phylogenetic relationships between

organisms, and the discovery of new species

As a result, old identification keys based solely on the ranges of morphometrics

and meristics, are subject to change, as more information on the inter- and

intra-specific variations becomes clear

Most old identification keys fail to identify newly described species



Why do names change?

Improved understanding of taxonomy or systematics

Correct application of ICZN rules

Correction of errors in spelling, etymology

New synonyms and forgotten (but available) names

Integrative taxonomy 



Updation is the key
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Outdated by 28 years but widely used in the Indian 

subcontinent 
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How can you identify >50 species described during 

the last 20 years based on books published prior to 

2000? 
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Fish taxonomy in the subcontinent 1800 to 1900

Colonial explorers – very few poorly preserved specimens 

Lack of access to updated literature – many species described more than once

Lack of standardised procedures and techniques 

Basic morphology – detailed characters often ignored 
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Ditto Ticto: complexity of Hamilton’s Ticto barb

“an opaque Cyprinus of the Puntius kind, with one black spot on the 

lateral line above each pectoral fin, and another near the end of the tail; 

and with the back fin spotted, and its second ray indented behind”
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Cyprinus ticto

Puntius ticto

Puntius ticto

Puntius ticto



















Pethia lutea

Pethia punctata

Pethia longicauda

Pethia ticto

Pethia sanjaymoluri

Katwate et al. (2016) Journal of Fish Biology 88: 2027 – 2050

Katwate et al. (2014) Journal of Threatened Taxa 6(6): 5797–5818 Katwate et al. (2014) Zootaxa 3846(2): 235–248. 

Katwate et al. (2014) Zootaxa 3884(3): 201–221. 

Katwate et al. (2015) Zootaxa 3964 (4): 401–418



Fin in a tube: But, what about the name?
The crappy world of barcode taxonomists



Not myths BUT truths!

Most researchers who work on ‘molecular taxonomy’ of fish have been

trained as biotechnologists NOT biologists (and never taxonomists)!

Many institutions and research organizations carrying out work on

molecular phylogeny of fishes do not have a trained taxonomist

capable of proper identification!

> 50% of freshwater fish sequences from India deposited in GenBank

have doubtful identity

Barcoding and molecular taxonomy is not a magic bullet!! 



Rules for the BARCODE taxonomist!

Before putting a ‘fin’/’tissue’ in a tube, it is important to identify and give a name 

to the sample by inspecting the phenotype of the fish – mostly never done!

Voucher specimens are critical link between ‘data’ and ‘taxa’

Every barcode has to be linked with a specimen stored in a publicly available and 

accessible collection – Museums or University collections 



Importance of topotypes for molecular taxonomy 

Genetic sequences should as far as possible be used from only topotypic

material 

Up to 15-20% genetic difference in sequences of topotypic vs. other material of 

the same species 

Only <20% of the sequences of Indian freshwater fishes on GenBank originate 

from topotypic material 
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How to check for misidentified sequences?

Collate available sequences from GenBank 

Include topotypic sequence with definite ID and backed by voucher specimens 

Analysis: genetic distance and tree

Important for creating reference sequences for databases, eDNA studies 
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Some examples of bad taxonomic practices

Not examining type material

Not consulting original descriptions 

Not understanding nomenclature 

Describing species based on single specimen (unless this is extremely 

necessary; and the taxon is unique and very distinct)

Publishing in non peer reviewed journals (predatory online journals)

Not understanding sexual dimorphism (males and females of the same 

species treated as separate species)





Katwate et al. (2014) Zootaxa 3884(3): 201–221. 



Checklists: a word of caution

Always supported by voucher specimens and/or photographs 

If in doubt – mention cf. OR aff. – and do not provide a definitive id

Publish in reputed taxonomy and biodiversity journals NOT predatory journals 

Zootaxa, Ichthyological Exploration of Freshwaters, Checklist; Journal of 

Threatened Taxa



Not a taxonomic reference – use with caution



Collaboration is the key to good taxonomy!

• Natural History Museum, London (BMNH)

• Australian Museum, Sydney (AMS)

• Field Museum, Chicago (FMNH)

• Naturalis, Leiden, Netherlands (RMNH)

• Natural History Museum, Vienna, Austria (NMW)

• Museum of Comparative Zoology, Harvard (MCZ)

• California Academy of Sciences – Stanford University (CAS-SU)

• Raffles Museum of Biodiversity Research, Singapore (ZRC)

• Kunming Institute of Zoology (KIZ)

• Zoological Survey of India, Kolkata (ZSI) [Indian Museum]

• Bombay Natural History Society (BNHS)

• Rohan Pethiyagoda (cyprinids)

• Kevin Conway (cyprinids)

• Maurice Kottelat (loaches)

• Heok-Hui Tan (Loaches)

• Ralf Britz (Snakeheads, Badids, 

Sisorids)

• Heok-Hee Ng (Catfishes)

• Vishwanath Waikhom (Himalayan 

fishes)

• Jorg Freyhof (Garra, loaches)

• Sven Kullander (Cyprinids)

• Adrian Pinder (mahseer)



Catalog of Fishes 







Latest from the fish world



Where to publish your taxonomy work?
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Thank you!


