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Background to the research: 
Coral reefs are incredibly complex ecosystems with many thousands of species co-existing together. Each of these species plays a role in the food webs present on a coral reef, but some also provide important ecosystem services that are vital to the health of the ecosystem itself. These can include cleaner fish who remove parasites and dead tissue from other fish, thus keeping them healthy, and other fish species who keep the populations of less desirable species low, thus minimising their negative impact on reefs.

Another important group of fish are the herbivores, such as Surgeonfish, who help maintain coral reefs in their natural state. Macroalgae (seaweed) competes with corals for space on the reef, and many can grow as much in one week as a coral will grow in one year. On a healthy reef however, algal growth is kept low by a lack of nutrients in the water (coral reefs are naturally found in very low nutrient water) and by the activity of herbivores who feed on the algae. However, pollution has now greatly increased nutrient levels on many reefs, whilst overfishing has significantly reduced many herbivore populations. This has led to an increase in algal growth on reefs, and in extreme cases a phase shift has occurred, whereby the dominant community of primary producers has shifted from coral to algae. This in turn has enormous impacts on the whole reef ecosystem and the people who rely on them for food and livelihoods.

Because of the extremely high biodiversity found on coral reefs, there are many species fulfilling very similar ecological roles, and thus similar niches. But to minimise competition as much as possible, resources will be shared between species wherever possible. In other words, species will avoid their niches overlapping any more than necessary by altering aspects of their ecology such as the time of day they feed and are active, or the area of reef or depth they live on. When species live in the same area and feed on the same resources at the same time of day, behavioural differences can provide the best way to avoid excessive competition and prevent the more successful of the species to outcompete the others. Behavioural differences can include things like territoriality, with some species choosing to aggressively defend their territory and the resources within, or the opposite whereby aggression is avoided at all costs and individuals become more roaming in their movement and opportunistic in their feeding.

By studying the feeding behaviour of similar species, we can therefore start to understand how they are able to co-exist on coral reefs. It also provides an opportunity to assess how they might react to changes in the availability of resources in the future, or the potential they have to adapt to a changing environment, something known as behavioural plasticity.






Research questions:

1. Is there a difference between the proportion of feeding time spent using the focused strategy in the two surgeonfish species Acanthurus pyroferus and Zebrasoma scopas? What does this tell us about their approach to sharing resources?

2. How does a change in food availability between different reefs affect their use of the focus feeding strategy? 
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Answers/discussions to research questions:
1. At both sites Acanthurus pyroferus individuals spent a higher proportion of their feeding time using the focused strategy than Zebrasoma scopas individuals. This tells us that A. pyroferus is more selective in its choice of food sources and suggests that it is likely to be a stronger competitor than Z. scopas. Z. scopas on the other hand makes more use of the diffuse feeding strategy, which is more generalistic than focused feeding. This tells us that Z. scopas is less picky when searching for food, and suggests that it avoids excessive competition with other species by feeding more broadly.

2. Sampela reef is characterised by a much higher abundance of algae than Kaledupa reef, meaning there is more food available to herbivores like the surgeonfish. In response, both study species, Acanthurus pyroferus and Zebrasoma scopas, increased their use of focused feeding at Sampela compared to Kaledupa. This shows us that when the need for competition becomes less (i.e. there is more food to go around), individuals are able to become more selective in their choice of food sources.


















[image: ]

[image: ]
Figure 1. The proportion of feeding time spent using the focused feeding strategy for two species of surgeonfish on two coral reefs in Indonesia
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Table 1. Number of seconds spent using each feeding strategy by two species of surgeonfish on two different coral reefs in Indonesia

Site Sampela Kaledupa

Species Mimic Surgeonfish Brushtail Tang Mimic Surgeonfish Brushtail Tang

Scientific name Acanthurus pyroferus Zebrasoma scopas Acanthurus pyroferus Zebrasoma scopas

Feeding type Focused Diffuse Focused Diffuse Focused Diffuse Focused Diffuse
Individual 1 126 72 135 0 72 144 72 63
Individual 2 135 90 90 0 63 117 54 45
Individual 3 63 108 81 9 63 126 108 63
Individual 4 117 81 81 18 72 90 81 45
Individual 5 135 108 72 9 72 126 81 45

Table 1. Percentage of feeding time spent using each feeding strategy by two species of surgeonfish on two different coral reefs in Indonesia

Site Sampela Kaledupa

Species Mimic Surgeonfish Brushtail Tang Mimic Surgeonfish Brushtail Tang

Scientific name Sampela: Acanthurus pyroferus Sampela: Zebrasoma scopas Kaledupa: Acanthurus pyroferus Kaledupa: Zebrasoma scopas
Feeding type Focused Diffuse Focused Diffuse Focused Diffuse Focused Diffuse
Individual 1 63.6 36.4 100.0 0.0 33.3 66.7 53.3 46.7
Individual 2 60.0 " 40.0 100.0 ¥ 0.0 3507 65.0 54.5 45.5
Individual 3 3687 63.2 90.0" 10.0 3337 66.7 63.2 36.8
Individual 4 59.1F 40.9 81.8" 18.2 44.4 % 55.6 64.3 35.7
Individual 5 55.6 7 44.4 889" 11.1 3647 63.6 64.3 35.7
MEAN 55.0 45.0 92.1 7.9 36.5 63.5 59.9 40.1
STANDARD ERROR 4.7 4.7 3.5 3.5 2.1 2.1 2.5 2.5

STANDARD DEV. 10.6 10.6 7.8 7.8 4.1 4.1 5.5 5.5
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Percentage of feeding spent using focus strategy

Site/Species

Sampela: Acanthurus pyroferus
Sampela: Zebrasoma scopas
Kaledupa: Acanthurus pyroferus
Kaledupa: Zebrasoma scopas

Mean

55.02
92.14
36.49
59.92

Standard error
4.72
3.50
2.07
2.46
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