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Chelicerata



1. Merostomata. In xiphosuran, Limulus, [the
respiratory organs are book-gills which occur on
the posterior wall of the plate like appendages of
five posterior segments of mesosoma. They
become modified as gills. On each appendage
are found, some 1,500 thin-walled lamellae

formed by folding of posterior integument. The

lamellae project from the surface and since they
lie parallel to each other resembling the pages of
a book, they are characteristically known as
book-gills. The beating of the appendages causes

a current of water to pass over the book gil@

The coxa of the last pair of legs bears a short
spatulate flabellum which cleans the gills and
also serves to sense the oxygen content of the
water current. The respiratory pigment 1S
haemocyanin.

In eurypteridan genus Slimonia, the gills are
not borne on the genital operculum Of
mesosomal ' plates, but are represented by 2

highly vascularised area on the ventral body wall
(Moore, 1941).
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3. Mechanism of respiration. Inflow and
outflow of air in book-lungs seems to be
controlled by the action of dorso-ventral and
atrial muscles. On contraction of these muscles,
book-lungs are compressed and air of
mnter-lamellar spaces i1s forced out into atrial
chamber and then to exterior through stigmata.
When the muscles relax the book-lungs resume
their normal shape so that fresh air enters
through stigmata, first into the artrial chamber
and then into the inter-lamellar spaces.

Exchange of gases takes place between air of
interlamellar spaces and venous blood through
the thin membranous walls of lamellae. Blood
becomes oxygenated and its CO2 is passed out
into air.

blood pulmonary vein

lamellae /2 inter lamellar
containing /' spaces
blood /4

containing air

pulmonary
Y LSt X chamber

atrial epithelium
chamber ‘ t cells
stigma 7§ air  sternum



Mandibulata






Crustacea
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After Voges.

Fic. 3.—Inner view of ventral area of a single segment of Ju/us. much enlarged to show the structure and
arrangement of the tracheal organs. The two pairs of tracheae are seen in sity, the posterior pair overlapping the
anterior.

f. Posterior margin of the body-ring (fergum).

r, Anferior border

st, Tubular chamber of fracheae

t. Fine tracheae given off from it.

ms. Respiratory muscle attached to fracheal sac.
m. Ventral body muscle



abdominal segments.  1st
;._1_s w1thout splr acle. In

spu'acle do not anastomose

1" >isTr n dae anastomoses occurs.

e v Y §

" .'_.;...L.-.ni et O NTArIoT i XTarimIie




E

'a

2

£~




S
1. Respiratory organs. Respiratory system of
cockroach is well-developed to compensate the
poorly developed circulatory system. It consists,
as in other insects, of fracheae, tracheoles and
spiracles.

(a) Tracheae. Haemocoel contains a network
of elastic, closed and branching air tubes or
tracheae. There are three pairs of large, parallel,
longitudinal tracheal trunks, one dorsal, one
ventral and one lateral in position, which are
connected together by transverse commissures.
Tracheae are formed as invaginations of outer
integument, hence they are made of an outer
epithelial wall lined by an inner chitinous cuticle.
The cuticular lining is spirally thickened forming
intima or taenidia which prevents the tracheal
tubes from collapsing. When cockroach is
dissected under water, the tracheae, filled with

air, presents a glistening appearance.
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Fig. 15. P. americana. Tracheal system in dorsal view.












3. Rectal gills: The rectal gills are located in the inner surface
of rectum. They are a form of soft lamellae. Water is drawn in
and expelled out via for respiration. Rectal gills occur in the
naiads of dragonfly.

5. Tracheal gills: These are the outgrowths of the body wall.
They are finger-shaped or leaf-shaped. They contain a system
of tracheae. The naiads of mayfly contain 7 pairs of leaf-like
tracheal gills on the sides of abdomen. The naiad of damselfly
has three leaf like tracheal gills attached to the posterior end
of the abdomen. Mosquito larvae possess 2 pairs of tracheal
gill at last abdominal segment.
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