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Fig. 7A.34. Mechanism of respiration. A, at rest. B, in activity.
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Fig. 7A.32. A spiracle with atrium, valve
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Figure: Unidirectional airflow during abdominal pumping in a grassh@pper. During inspiration, air flows
in through open thoracic spiracles (sp), along the longitudinal trach€a; and into the air sacs. At low
metabolic rates, air flows out only through the tenth abdominal spiracles; in more active animals, air
flows out all abdominal spiracles.
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Primary tracheation of tracheal gills and secondary tracheation of tergalii.

A —abdominal segment of larva of Protochauliodes sp. (Eumegaloptera) with left tracheal gill
(tracheae inside shown by red interrupted line);

B — section of left half of sixth—eighths abdominal segments of Ephemeroptera with two

left tergalii (tracheae originated from 7th abdominal spiracle shown by red line;

arrows show points where thracheal trunks are break at.moft).

Abbreviations: 6, 7, 8 — abdominal segments; br — branchia (gill); ter — tergalius; to — tracheal
ostium (primary spiracle).

Figs. 41-43. Ninfas de Heptageniidac ¢ Isonychiidac. 41. Ninfa de Epeornes mertacensis. 42. Ninfade fsonychia sicca. 43.
Ninfa de Maccaffer tiem integrion. (Figs. 41,42 de Allen & Cohen 1977).
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Chloride cells in the rectal
chamber of dragonfly
naiad for retrieval of salt
ions. Also in the brachial
chamber are tracheal gills
that take oxygen to all parts
of the naiad.

Chloride cells in the rectal chamber of dragonfly naiad for retrieval of salt ions. Also in the branchial
chamber are tracheal gills that take oxygen to all parts of the naiad
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SUBMERGED AT SURFACE
hairs close over hairs separated by
spiracle preventing tension forces,
enlry of water spiracle exposed

The role of hydrofuge hairs in
breaking surface tension and
preventing water from entering
the spiracle of the siphon of
various aquatic insects.
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upper part of compound eye

fringe of setae on hind leg

Whirligig Beetle (Gyrinidae)
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a)

The mosquito larva of Mansonia
gets its oxygen from aquatic
plants by using a special device,
which is part of the respiratory
siphon to penetrate into the air
tissues or aerenchyma of the

aquatic plants. A
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