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2.3.3: Feeding behaviour and swimming speed

The behaviour of the fish before and during feeding was recorded by means of a video
camera recording at 25 frames. s™ throughout the experiment. Each video was analysed
frame-by-frame to determine swimming speeds as well as examine feeding behaviour.
Swimming speeds were estimated by counting the number of frames taken by individual
fish to cross one grid line completely, and were expressed as body lengths per second
(BL s™). A total of 50 measurements of swimming speed was taken between each 15-
minute time interval and only fish whose paths did not deviate by more than
approximately 20° from their original direction during the period of counting were
considered. Swimming speeds were plotted against time interval, against particle size,
and against prey carbon concentration for food particles in order to quantify the effects

these parameters had on fish behaviour.
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CHAPTER 3
LARGE JUVENILE HORSE MACKEREL: FEEDING BEHAVIOUR,
SELECTIVITY AND CLEARANCE RATES

Eight experiments were conducted to investigate the feeding behaviour, selectivity and
rate of consumption of crustacean zooplankton by large juveniie horse mackerel ca. 150-
200 mm in length. Detailed results shown are from two experiments in order to illustrate
in detail the changes in fish behaviour, and zooplankton concentration composition and
size distribution during the course of an experiment. The first experiment illustrated
below (Expt. 4) used an assemblage of mixed copepods as prey and the second
experiment (Expt. 8) describes results obtained for mysids, which form a single, large
prey type (Table 3.1). Combined results of all experiments are also presented to illustrate
the feeding behaviour of large juvenile horse mackerel

3.1: Feeding behaviour.

Although horse mackerel appeared to select a single prey at a time, several prey can be
sucked into the mouth accidentally during capture of the targeted item. These fish have
protrusible mouths and during feeding they shoot out their lips, and open their mouths to
suck in the water and the prey. Particulate feeding is characterized by opening and
closing of the mouth, accompanied by flaring of the opercula, sucking the prey and the
surrounding water into the mouth and swallowing (Lazzaro 1987). When the mouth
opens, the buccal cavity expands, which creates a negative pressure that draws the prey
into the mouth propelled by a current of water. The water exits through the flared

operculae after prey capture. No other type of feeding behaviour was observed.
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Table 3.1. Large juvenile horse mackerel: summary of experiments, showing the number of fish, starvation period, fish
size, duration of each experiment, prey type and size, and water temperature for each feeding experiment performed.

Experiment No. of Starvation time Fish size, Duration Prey type Prey size Temp (°C)
number fish (days) (TL, = SD, (minutes) (um)
mm)
Large juveniles
1 19 1 167.8 +13.3 40 Mysids 6141. 0+ 913.0 16.5
2 19 2 No video 40 Mixed 1302.6 + 464.4 20.0
copepods
3 19 3 171.9+283 60 Mixed 1249.5 +391.7 16.5
copepods
4 19 2 172.1+15.9 60 Mixed 1016.2+343.3 16.0
copepods
5 19 1 175.7+ 16.7 60 Mixed 886.3 +343.3 17.0
copepods
6 19 3 182.0+19.6 60 Mixed 987.7+387.2 16.5
copepods
7 19 1 1827115 75 Mixed 1038.7 +295.2 12.3
copepods
8 19 2 183.5+8.2 60 Mysids 9441.7 + 1869.6 17.0
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3.1.1: Expt. 4. mixed copepods

Large juvenile horse mackerel swam in a tight shoal at an average speed of 0.49 =+ 0.08
body lengths per second (BL.s™) before the introduction of food into the tank, (Fig. 3.1).
Sometimes they exhibited startled responses to disturbances such as noise near the tanks.
When food was introduced into the tank, the fish initially broke up the shoal, increased
their swimming speeds and immediately start to feed. Swimming speeds increased
significantly (p < 0.05) to 1.30 + 0.18 BL.s.” (Fig. 3.1), with the fish changing direction
frequently. As food concentrations became depleted during the experiment, the fish

decreased their swimming speeds and swam at a speed close to that of non—feeding levels

(Fig. 3.1).
2
1.5
=
2
0~~~
|72 Ja—
fe11]
£ ool
2
S 05
0

Pre 0-15 15 -30 30-45 45 - 60
Time interval (minutes)

Fig. 3.1. Large juvenile horse mackerel: mean swimming speeds (+ 1SD) during Expt. 4 at different time
intervals before and after food was introduced into the tank. The arrow shows when food was introduced.
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Fig. 3.2: Large juvenile horse mackerel: prey concentration (mean £28D) as a function of time after food

was introduced into the tank during Expt. 4.

A rapid decrease in food concentration with time was evident between the time intervals
after food had been introduced into the tank (Fig. 3.2). Prey items used in Expt. 4 were
small and large zooplankton ranging from 0.2 to 2.8 mm, dominated by prey of 0.8-1.4
mm at t=0 (Fig. 3.3). During the course of the experiment, food particles of between 1.6
and 2.8 mm were depleted rapidly, and at the end of the experiment, (t = 60), only small
prey of 0.2—1.4 mm remained. The results clearly show that horse mackerel are selective

feeders, preferentially removing large prey particles.

At the beginning of Expt. 4, the prey assemblage was made up of mixed copepod species
primarily Acartia (36%), Oithona (31%), Calanus (8%), Calanoides (6%), small
copepods (6%) and “others™ (13%), such as Centropages, Oncaea, Harpacticoids, and
copepod eggs. By the end of the experiment, large prey such as Calanus and Calanoides
had almost disappeared completely, and only small zooplankton prey items remained.

(Fig. 3.3).









































































































































































































