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Alimentary tract: esophagus and crop
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Example: esophageal diverticulum in Anopheles
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Pine sawflies sequester 
pitch in diverticulum
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Alimentary tract: the gizzard
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“cardiac sphincter” true gizzard

Orthoptera:
Gryllidae:
Phalangopsinae
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Histology of the foregut
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Alimentary tract: foregut/midgut transition
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Alimentary tract: anterior end of midgut
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Histology of the midgut
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Digestion and the peritrophic membrane
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solid waste HINDGUT
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Histology of rectum
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Rectal jets & gills in Odonata: dragonfly naiad

internal rectal gill
and jet propulsion

system

Rectal silk & anal spinnerets: 
Neuroptera (Chrysopidae)

Rectal chemical explosions

Bombadier beetles 

Stenaptinus insignis

forceps

(Carabidae: Brachinus, 
Stenaptinus, & others)

hydroquinones
& H2O2

catalases &
peroxidases

quinones + O2 at 100 ºC 


