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Abstract. The rates of air breathing of Colisafasciata were recorded at 5° C interval
over a temperature range of 20-40 ° C. The air breathing rate increased with the
temperature. This was attributed to increase in the metabolic rate and the muscular
activity (general restlessness), both of which make heavy demands of oxygen.
Coupled with these, the decline of oxygen-holding cap~.city of the water at higher
temperatures leave the fish with no option but to increase its dependence on the
atmospheric oxygen and hence the rise in the air breathing rate. Increase in the
temperature was also characterise~ by decrease in the time of asphyxiation when the
fish was prevented from coming to the surface and gulping the air.
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1.

rntr~uetion

Colisa fasciata (Schneider) is a warm water speoies. It is found in rivers, estuaries
and sluggish streams throughout Northern India, Burma and Singapore (Weber
and De Beaufort 1911; D a y 1958). The fish is an obligatory air breather. The
air breathing organ o f this teleost consists o f suprabranchial chamber, situated
above the gills on either side, a labyrinthine organ, originating as an outgrowth
from the epibranchial o f the first branc',ial arch, and the respiratory epithelium
(Munshi 1968). Colisa fasciata inhales air through m o u t h and exhales it through
opercular aperture. To facilitate the passage o f oxygen the interface between b l o o d
and the air is such as to reduce the diffusion distance and, other diffusion barriers.
Sohulz (1960) found that the diffusion distance in Colisa was the smallest o f all
recorded in air breathing organs; even the capillaries o f some areas o f the labyrinthine organ were observed to be devoid o f basal membrane and endothelium, thereby
leaving only a thin and delicate epithelium between the b l e e d and air.
In the present study an attempt has been made to provide information on the
effects o f different temperatures o n the survival and air breathing habit o f Colisa
fasciata. D a t a are also presented on the asphyxiation time o f the fish under different thermal conditions.
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Materials and methods

Live specimens of Colisa fasciata were collected from the flowing water channels
at Aligarh (Lat. 27 ° 34' 30" N; Long. 78 ° 4' 26" E) using cast nets and transferred
to aquaria maintained at a temperature of 30 -b 1° C. Fishes of the total lengths
8--9 cm and bgdy weights 8-12.8 g formed the basis of the present study. After a
rest of 12 hr the specimens in groups of two were transferred to separate rearing
jars, each containing two litres of water. The air breathing rates were recorded
at 20 °, 25 °, 30 °, 35 ° and 400 C. Temperatures of 35 ° and 40 ° C were maintained
in an electri :ally-driven thermostat. The experiments at 20 ° and 25 ° C were carried
out under regulated refrigeration. Since the temperature of the water at room
temperature during the period of observation was 30 ° C, the thermostats and refrigerators were not used in this case. At each temperature, 5--6 observations were
mzde on fishes. The experiment was completed within 3 weeks so as to minimise
the influence of seasonal variations. The observations were carried out under the
same conditions of illumination during the day time to avoid the changes possibly
associated with the diel and light intensity.
The asphyxiation time for the fish at each temperature was recorded by placing
wire netting in the experimental jar to prevent the fish from coming to the surface
and gulping the air.
The dissolved oxygen concentration of the water at the beginning of observation
at the various temperatures was determined by the standard Winlder method as
given by Theroux et al (1943).
3.

Results and discussion

The rate of surfaoing of Colisa fasciata increased with the water temperature
(figure 1). Over the thermal range tested, the fishes were least active at 20°C and
rested, at the bottom for most of the time. At 40 ° C the fishes showed considerable
restlessness and high rate of surfacing.
The linear relationship between surfacing rate and temperature, after the logarithmic transformation of the data, could be expressed by the regression equation:
log x = 1 "0485 + 0"2686 log y, where x was the temperature (° C) and y was
the rate of surfacing (or number of breaths) per hour. The correlation coefficient (r)
for this relationship was 0"466, significant at 1~ level of probability (P < 0 '01).
The asphyxiation time of fish seemed to decline with increase in the water temperature
(figure 2). The values of dissolved oxygen concentration of water at 20, 25, 30,
35 and 40 ° C were found to be 6'8, 6"8, 6"6, 6"4 and 6"0 ppm, respectively.
The oxygen consumption has been reported to increase with increase in temperature (Fry and Hart 1948; Beamish 1964, 1970). Evidently, the increase in the
rate of air breathing of Colisa fasciata wit~l rise in temperature shows increased
metabolic requirements of the fish. Since the oxygen-holding capacity of water
is l~nown to be lowered at high temperatures, the deoxygenation of water with
in, teasing temperatures may partly contribute to forcing the fish to enhance the
frequency of surfacing so as to takle more and more oxygen direetty from the atmosphere and satisfy the metabolic requirements. Further, at higher temperatures
the fish speoimens showed general restlessness and started malting jerking move-
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Figure 1. Rates of air breathing of Colisa fasciata at different temperatures.
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Figure 2. Asphyxiation time of Colisa fasciata at different temperatures.

ments. This increased muscular activity also makes a heavy demand over the
oxygen and can be sustained by increased oxidation o f the energy nutrients. But
in as much as the aquatic medium cannot supply the required amount o f oxygen,
the fish is left with no alternative but to increase its dependence on the atmospheric oxygen and hence the increased air breathing rate. Jchansen et al (1970)
also observed that air breaths of Amia calva were more frequent when the fish was
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in general restlessness and swimming more vigorously than when it was at rest.
Pandian and Vivekanandan (1976) who observed the effeot o f sw,mming activity o n
the rate o f surfacing in Ophicephalus striatus also expressed the views concordant
to the present findings on Colisa fasciata.
At temperatttres as low as 2 0 ° C specimens o f Colisa fasciata were least active
and the rate o f air breathing was markedly lowered (figure 1), thus depending m o r e
on the diss )lved oxygen o f the medium and little on the atmospheric air.
It is evident from the data that the fish gets asphyxiated sooner at higher temperatures. The increased metabolig requirements o f the fish with increasing temperatures together with the deoxygenation o f the medium were the causative fa~tors.
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