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Parasagittal section of the buccal cavity
through the gill arches ..

1. gill arches; 2. pseudobranch; 3. thymus; 4.
operculum;

5. semicircular canals containing ampullae;
6. cranium; 7. retina; 8. lens of the eye.
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Gill arch: sagittal section :

1. gill raker; 2. mucosal epithelium; 3.
basement membrane; 4. submucosa; 5.
bone;

6. adipose tissue; 7. efferent branchial
arterioles; 8. afferent branchial artery;

O. primary lamellae; 10. secondary lamellae.
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Gill filament, sagittal section :

1. primary lamella; 2. secondary lamella; 3.
epithelial cell; 4. mucous cell;

5. pillar cell; 6. lacuna (capillary lumen); 7.
erythrocyte within capillary lumen;

8. chloride cell; 9. rodlet cell; 10.
undifferentiated basal cell.




Gill filament, sagittal section through venous
sinus :

1. primary lamella; 2. secondary lamella; 3.
epithelial cell;

4. mucous cell; 5. pillar cell; 6. lacuna
(capillary lumen); 7. erythrocyte

within capillary lumen; 8. undifferentiated
basal cell; 9. central venous sinus.




Gill filament, sagittal section through
cartilaginous support:

1. primary lamella; 2. extracellular
cartilaginous matrix; 3. chondrocytes; 4.
secondary lamella; 5. epithelial

cell; 6. mucous cell; 7. chloride cell; 8. pillar
cell; 9. lacuna (capillary lumen); 10. red
blood cells within lacuna.
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Scanning electron microscopic studies of gill arches and rakers in
relation to feeding habits of some fresh waterfishes
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Figure 3  Scanning electron photomicrograph of Clarias gariepi-

Figure 1  Scanning clectron photomicrograph of Oreochromis Figure 2 Scanning electron photomicrograph of Chrysichthys nuy, showing five gill arches(A), numbered 1=V from lateral to
niloticus: showing four gill arches (A). numbered -1V from lateral - uuratus, showing four gill arches (A), numbered -1V from lateral —mfd‘-’] and gill rakers (R) which are arranged in three rows (white
to medial and gill rakers (R) which are armanged i two rows o r\thl and gill rakers (R) which are arranged in two rows arrow): fateral (L), intermediate (1) and medial (M), The gill raker
lateral (L) and medial (M), The gill rakers appeared short, wide- lateral (L) and medial (M), which appeared short with broad-base is long, cylindrical in shape arising at acute angles to the arch. Its

o pand 18 crrved TOATONES
based and with tuberous end. and processes with segmented tuberous end free end is curved rostrolaterally



Fra. 1. Light micrographs of Acipenser naccarii gills showing filament (F) and lumellse (L) eprthelia
of (a) freshwater [note chloride ¢ells (CC) on filament and base of lamellae; scale bar 50 pm] and
(b) seawater-acclimated fish [note the proliferation and increase in CC over the entire surface of the
lamellac; scale bar S0 pum]. PC, pavement cells; B, blood channel: PiC. pillar cells. Hacmatoxylin
und cosin stained,
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(c) Aldehyde Fu H 2.5. Note mucous cells stained bl
glycoconjugates) and vio '
(d) Methylation/KOH/AB pH 2.5.Bar; 2
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Posterior part of swim-bladdes .
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Swim bladder

Dorsal aorta

Swim bladder

Although bones are heavier than cartlaginous skeletons, most
bony fishes are still buoyant because they possess a swim bladder,
a gas-filled sac that allows them to regulate their buoyant density
and so remain suspended ar any depth in the water effordessly.
Sharks, by contrast, must move through the water or sink because,
lacking a swim bladder, their bodies are denser than water.

In primitive bony fishes, the swim bladder is a dorsal out-
pocketing of the pharynx behind the throat, and these species
fill the swim bladder by simply gulping air at the surface of the
water. In most of today’s bony fishes, the swim bladder is an
independent organ that is filled and drained of gases, mosdy

nitrogen and oxygen, intemally.

Flgure 35.12 Diagram of a swim bladder. The bony fishes
use chis structure, which evolved as a dorsal outpocketing of the
pharynx, to control their buoyancy in wazer. The swim bladder can
be filled with or drained of gas to allow the fish to control buoyancy.
Gases zre taken from the blood, and the gas gland secretes the gases
into the swim bladder: gas is released from the bladder by a
muscular valve, the oval body.
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