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Ph. Arthropoda
Themes: abundance, diversity, 
appendages, land invasion



desiccation waxy cuticle

What are the challenges of 
moving from water to land?

Problem Solution

fly

springtail

cockroach

millipede

ant

pseudo-
scorpion

beetle

centipede

mite

earwig

spider



Subph. 
Chelicerata

Class Merostomata

Class Pycnogonida

Class Arachnida



Subph. Chelicerata
(approx. 75,000 species)

Cl. Arachnida



Life on land: feeding
Evolution of spider

web design

Trap door
spider

Purse-web spider

Orb web (viscid spiral)
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Life on land: reproduction
...and some other creative uses of silk

courtship

direct insemination indirect insemination

egg cocoon

spiderlings ballooning!

drag line



Life on land: reproduction



Prosoma

Opisthosoma

Subph. Chelicerata Cl. Merostomata

Eurypterids

Cl. Pycnogonida
♂

♀



Colossendeis australis
Antarctic pycnogonid



Subph. Tracheata
Cl. Myriapoda

Cl. Hexapoda
Coleoptera Lepidoptera

Diptera Hymenoptera

Odonata

Blattaria

Orthoptera

Hemiptera

Chilopoda Diplopoda

click here!



Flies
(O. Diptera)

Subph. Tracheata (= Uniramia)
(approx. 750,000 species)

Bees, wasps, ants
(O. Hymenoptera)

Butterflies and moths
(O. Lepidoptera)

Beetles
(O. Coleoptera)

Cl. Hexapoda (= Insecta)

Chilopoda

Diplopoda

Cl. Myriapoda

130,000! 150,000! 160,000! 360,000!

Hexapoda
(               )
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Organisms Animals Arthropods Insects

% of named and 
described species 

Animals
1.43 M
75%

Arthropods
1.28 M
85%

Insects
1 M
83%

Beetles
0.38 M
38%

(1.9 M)

Crustaceans

Butterflies

Flies

Ants, Bees
(Chapman, 2009)

Arthropods are mind‐blowingly species rich



“God must have had an 
inordinate fondness for 

beetles” – J.B.S. Haldane

O. Coleoptera 40% of arthropods
25% of all named organisms



biting-chewing
(grasshopper)

siphoning
(butterfly)

Life on land: feeding
specialization of appendages

Credit: Xavier Vázquez

lapping
(honey bee)

piercing-
sucking

(mosquito)

labrum

mandible

maxilla

labium

mouthparts

legs



Life on land: locomotion and dispersal
> 99.5% of all insects are in Subcl. Pterygota



Life on land: respiration
insect spiracle-tracheal system

comparison of 
subphyla



Life on land: excretion

Life on land: vision
(compound superposition eyes)
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EcdysozoaLophotrochozoa
“deuterostomes”

Bilateria
“coelomates”

“protostomes”

Eumatzoa

K. Animalia

“Panarthropoda”



Two closely-related phyla: Tardigrada and Onychophora

lobopods!


