
1

Pigment colors I: Metabolic by-products
Tanned exocuticle (melanin)
in a nasute soldier termite

Hemoglobin (bloodworm: Chironomidae)

Ommochromes (Acrididae)Biliverdin
(Chrysopidae)

Anthroquinones (cochineal bugs: carmine red)

Pterines (Nymphalidae)

Pigment colors II: from food

Carotenoids (Chrysomelidae)

Anthoxanthins:
flavones

Anthocyanins
(also flavonoids)

Chrysomelidae

Nymphalidae

Blueberry leafhopper
(Cicadellidae)

Physical colors IA: Interference from a diffraction grating

…dominated
by Coleoptera

625 tracks/mm
= 1.6 microns

Physical colors IB: Diffraction from unordered striations

Pieris rapae

Physical colors II: Interference from thin-layer reflections

Morpho butterfly Chrysomelid
beetle

Examples of interference colors from Lepidoptera
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Physical colors III: Scattering

Zygoptera:
Coenagrionidae

Incoherent Tyndall scattering (?) Multiwavelength scattering from air bubbles

Anisoptera:
Aesnidae

Significance of colors
Mimicry & aposematism: monarch vs. viceroy

Camouflage

Indian leaf butterfly

swallowtail larva

Startle & confusion: polyphemus moth

I.

II.

III.

Evolution of the insect head
from six original somites

1 2 3 4

“postantennal segment”

“postantennal segment”
Head evolution, continued

IV.

V.

VI.

Types of head orientation in insects

Hypognathous
(grasshopper)

Prognathous
(carabid beetle)

Opisthognathous
(cicada)

Head orientation -- more examples


