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Flexibility as a property of the cuticle The rubbery protein resilin

tibio-tarsal ligament

resilin pad at base of jumping hind leg of flea

Derivatives of the integument I:
Small immovable outgrowths

MICROTRICHIA

SECRETED
SCULPTURING

Tiger beetle (Cicindellidae)

damselfly

Diptera: Asilidae

Two examples of microtrichia

seta

Derivatives of the integument II & III:
Large immovable outgrowths; movable outgrowths 

MOVABLE
OUTGROWTHS

IMMOVABLE
OUTGROWTHS

Modifications of spurs 
(movable) and spines 
(immovable)

Horns in Scarabaeidae

tibial spurs

tibial spur
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Setae or “hairs”

seta (macrotrichium)

Modifications of setae (macrotrichia)

io moth

saddleback caterpillar

Thoracic hair (Ascalaphidae)

Wing hairs (Thysanoptera)
Wing fringe (cynipid wasp)

Plastron hairs (Corixidae)

Modifications of setae:
Surface scales

Silverfish (Thysanura)
Lepidoptera

Lepidoptera

evolutionary
convergence

Scales of Lepidoptera

Silkworm moth (Saturniidae)

Monarch butterfly (Danaidae)

Ultrastructure of Lepidoptera scales

Monarch butterfly

morpho butterfly

Derivatives of the integument IV:
Ingrowths

apophysis

sulcus

“pit”
(often hollow)

(usually solid)

apodeme or phragma
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Integumental ingrowths serve as points for muscle attachments

… but also for structural support of parts of the body
(the endophragmal skeleton)

tonofibrillae

Endoskeleton of head: the tentorium

Psocoptera

Orthoptera

TentoriumEndoskeleton of thorax
(Tettigoniidae)

wax glands

Derivatives of the integument V:
Glands

lac glands (Kerria lacca)

…also exuvial glands
and urticating glands.


