Google as a taxonomic engine

Alexey Shipunov



Background: tree

coOw

mouse

rat



Background: Google Scholar
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Extract phyla names

Obtain numbers of joint hits
Do some magic

Calculate similarity

Make clusters

Same, with “-ecology”
Same, with classes names



Numbers of joint hits

Phyla names from my “synat” classification
R script to make command-line queries
Links text browser to make textual output
UNIX text tools (sed, grep) to clean results
Comma-delimited file for import into R



Magic with numbers

 Some names appear much often than others
— found numbers of individual hits
— make weights

— multiple numbers of joint hits by geometric means
of individual hits from each taxon in pair

* Convert table of three column into square
matrix

e Convert similarities to dissimilarities



Similarity

e Calculate Euclidean distances
 Ward’s method hierarchical clustering
* Tree of clusters is NOT a phylogenetic tree
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Annelida
Echinodermata
Mollusca
Platyhelminthes
Brachiopoda
Bryozoa
Cnidaria
Ctenophora
Placozoa
Chaetognatha
Hemichordata
Tardigrada
Gastrotricha
Nemertini
Cycloneuralia
Gnathifera
Nemertodermatida
Acoelomorpha
Xenoturbellida
Orthonecta
Dicyemida
Spongia
Cyanobacteria
Archebacteria
Labyrinthomorpha
Ciliophora
Microsporidia
Centrohelida
Endomicrobia
Spirachaetes
Arthropoda
Spermatophyta
Pteridophyta
Bryophyta
Chlorophyta
Rhodophyta
Chromophyta
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Haptophyta
Ascomycota
Basidiomycota
Oomycota
Chordata
Firmicutes
Bacteroidetes
Actinobacteria
Proteobacteria
Euglenozoa
Metamonada
Cercozoa
Amoebozoa
Apusozoa
Choanozoa
Bicoecea
Eomycota
Cryptista
Dinozoa
Opalozoa
Planctobacteria
Hadobacteria
Chlorobacteria
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Same, -ecology
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Classes

Jungermanniopsida
March:
Ha

Chongrichtyes.
HMammalia

@
o
&)
‘§

Dinofiagailsta
Farabaialea
Sidoms
Euryarcheota
Glalicaphycess

Rhodobacteria
Thibtacieria
Geabactena
Homoscleromerpha
Calcarea
Dermasgangia
Laboubeniomycetes
Ustisgnoniycetes

Glomeromycstes
Wallemiomyceles
Blastocladiomycetes

Bacil

[ —

Fanoarcnaesta
Rhynchoneliata
Phoronata

H Hadobacteria
B —

—_— ,vﬁwxemcﬁ

lwiﬂ“ﬂcﬁwu

Sipunculida
Nemertn
amplozos
Partoposa
Ctenophora
Blacazoa
Chastognatha

Scaphopoda
Eohpatophara
Aplacoph
g
Ophiuroidea
Ectinodea
Grinoidea

.

Bhyiiopnaryngea
Nateopharea
Elamymensoho
[goymenspherea
o
Herereticnea

romycstes
Sibilmyceles.
Sordanomycates
Eurohomycetes
Dothdecrnycetes

e t——ines
wmfsﬂﬂ.j&qaﬁ"f
crymycetes
IH:!,Q caies




Some reliable groups

Cnidaria
_ Ctenophora
: Placozoa

Jungermanniopsida
R I\H/Iar(I:hantippsi%a

C . . aplomitriopsida

Primitive animals |— gnthOC%rotopsida
ryopsida

Polytrichopsida
I Takakiopsida
Andreaeopsida
Sphagnopsida

— Planctobacteria Mosses
_ — Hadobacteria
' Chlorobacteria

Basal bacterial groups Lecanoromycetes
[ Orbiliomycetes
Sordariomycetes
~ Eurctiomycetes
I Dothideomycetes
Leotiomycetes
Pezizomycetes
Neolectomycetes

- - Taphrinomycetes
Algae with primary Schizosaccharomycetes

chloroplasts
- Ghlorophyta Ascomycete fungi

Rhodophyta




Questionable groups

Annelida

Echinodermata

Mollusca

Platyhelminthes

_ Chlorophyceae
Bacillariophyceae
y Chrysophyceae
r Euglenophyceae
_ : Phaeophyceae
! Prasinophyceae
— Prymnesiophyceae
Raphidophyceae

Cercozoa

Amoebozoa



Strange groups

P Arthropoda
Spermatophyta
Insects + flowering protists
plants Ostracoda /
Foraminifera
Nematoda
Gastropoda
Bivalvia
Polychaeta
Cephalopoda
) Chordata Creatures with shells
Firmicutes

Vertebrates + Gram-
positive bacteria

- Myxosporea

Malacosporea
Microsporea
|chthyostraca

Polypodiozoa

Parasitic creatures, animals
and protists



Conclusions

It is working!

In most cases, only closest taxa were revealed;
animals, bacteria and fungi were intermixed

“~ecology” did not help
Classes are generally better than phyla



“Best classification is a classification which
does not exist,
it is a constantly changing product of
processing all reliable data available on-line”



