Spiracle types and closure mechanisms
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Spiracle types and closure, continued
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Aquatic respiratory non-adaptation:
Cutaneous diffusion in spongillafly larva (Neuroptera: Sisyridae)

Culex pipiens life cycle (Diptera: Culicidae)

Aquatic Hemiptera: four families

backswimmer:
Notonecticae, Notonecta

water boatman:
Corixidae, Corixa
2

water scorpion:
Nepidae, Nepa

Lateral tubercies

damselfly
naiad

Aquatic respiratory adaptations: gills & siphons
0, (air
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Aquatic respiratory adaptations: bubbles in beetles & bugs

Dytiscus .
beetle: Hydrophilid
under elytra beetle:

ventral

| Notonectidae: dorsal & ventral

Aquatic respiration by an air bubble:
Dytiscus (Coleoptera: Dytiscidae)
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Gaseous plastron — Aphelocheirus (Hemiptera)
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Hydrophilus (Coleoptera) fle betl
“riffle beetle”

Spiracular gills (Ex = Hydroscapha natans — Coleoptera)

Respiratory siphon
for puncturing plant stems

Mansonia and Coquillettidia
mosquito larva
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Blood gills (Ex = anus of Simulium pictipes larva — Diptera)

v

typical adult “black fly”

Hemoglobin for respiration Hemoglobin for buoyancy
(Ex = Chironomus spp. — Diptera) and respiration
. ® (Ex = Anisops sp. — Hemiptera)

Tapping underwater plant stems for air in Donacia
(a “long-horned” leaf beetle — Coleoptera: Chrysomelidae)
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Tapping underwater plant stems for air in Chysogaster
(Syrphidae: Diptera)

Pontomyia sp. (Diptera: Chironomidae) — a marine insect

lagoons & tide pools
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The insect circulatory system
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| “Aquatic” endoparasite: Hypoderma larva
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Halobates fijiensis, a truly marine insect (Hemiptera: Gerridae)

Distribution of juveniles along upper shore and mangrove transects
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