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Abstract. The relation of gas supersaturation in the rearing water and the outbreak
of gas bubble disease (G.B.D.) in African catfish was studied. Fish were suscepti-
ble to G.B.D., but seem to be less susceptible than trout and carp. Clinical charac-
teristics are described.
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Introduction. Gas bubble disease (G.B.D.) is caused by supersaturation of water
with gas(es). This is often the result of (1) a sudden rise in watertemperature, (2) a
changing pressure above the water surface, (3) an addition or surplus of gas into the
water by caviation of pumps. Supersaturation of water may be followd by supersa-
turation of the fish blood with gas(es). Subsequent formation of air bubbles in
blood culminates in obstructions and ruptures of blood vessels. The course of
G.B.D. can be divided into 3 phases (Bouck, 1980): (1) fish take in gas from water
until the point of equilibration; possible embolism of vessels; fish is irritated; (2)
mortality caused by embolism of the ventral aorta; (3) only very resistant fish are
still alive; mortality increases very slowly now caused by slowly developing secon-
dary infections of emphysemous tissue.

Many cultured and wild fish are susceptable to G.B.D. (Bouck et al., 1976; Gray
etal., 1983).

Clinical symptoms of G.B.D. are desorientation, haemorrhagics, subcutaneous
emphysema and exophthalmia.

Culture of African catfish under intensive recirculation conditions is of increasing
importance in the Netherlands. Since recirculation systems include higher risk for
G.B.D. outbreaks, the present study is focused on the susceptibility of African cat-
fish to G.B.D.

Material and methods. We carried out 6 one-week experiments with 50 fish each.
Fish were full sibs with a weight range of 40-50 g, and each group of 50 was kept in
an aquarium seized 220 cm X 60 cm X 30 cm.

Water was supplied after heating till 25 °C, by means of a hyperbaric system,
which enabled application of different levels of supersaturation (S.W.). Over- and
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Fig. 1. Relation between LC 20 time (hours) and supersaturation of water (S.W.)
1) Value most probably influenced by fungus infection.

under-pressure (G.P.) was measured by a gasometer (Bouck, 1982). Supersatura-
tion of water was calculated with the formula:

_B+G.P.-PH,0
B

S.W. x 100 %

where B = barometer pressure (mm Hg)
PH,O = vapour pressure (mm Hg)

During the experiments fish were not fed. Morbidity and mortality of fish were
recorded. From the results of the experiments it was possible to calculate the
G.B.D. mortality of fish after 96 hours of exposure (LC 96) and the time required
for a G.B.D. mortality of 20 % (LC 20) at a certain saturation level of gas(es) in
the water.

Critical values of S.W. and overpressure were obtained by Probit analyses (Ma-
ther, 1965).

Results. Some critical values of over-pressure (A P), S.W. and their LC 96 are
given in Table 1. The relationship between exposure time causing 20 % mortality
and S.W.is given in Fig. 1 (R = 0.975, P < 0.01).

Clinical symptoms found were: an apathic behaviour; an increased respiration
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Table 1. Relationship between over-pressure (A P), supersaturation of water (S.W.) and mortality after
96 hours (LC 96).

LC 96 (%) — 0 20 50
A P (mm Hg) 15 19 24
S.W. (%) 117 125 131

rate; little air bubbles in the dorsal fins, mostly within 24 h of exposure to S.W.; air
bubbles in other fins and in the subcutus combined with haemorrhagics, especially
in the barbels, and exophthalmia. Obduction revealed little air bubbles in various
tissues and obstruction of blood vessels by little air bubbles.

Discussion. Clarias gariepinus is susceptible to G.B.D. Symptoms found are in
agreement with those found in other fish species by Clay et al. (1976). Less than a
week’s exposure already leads to notable mortality.

However, Clarias seems to be less susceptible to supersaturation of water than
other fish. Common carp (Cyprinus carpio) and American catfish (Ictalurus melas)
show higher susceptibility (Gray et al., 1983). Also trout are more susceptible to
S. W. Bouck & King (1983) found that trout needed 43 hours to reach an LC 20 at
19 mm Hg over-pressure while in the present study Clarias needed 96 hours.

At a level below 117 % supersaturation no mortality in Clarias occurred. This is
a higher level than that advised by the United States Environment Protection
Agency (USEPA) for shallow (110 %) water (Colt, 1984).

The difference in susceptability for G.B.D. between Clarias gariepinus and other
fish species may be explained by the presence of the aborescent organs in the sec-
ond and fourth branchial arches which enable ‘air-breathing’.
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