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Astronotus ocellatus (right), commonly called the oscar, is a relatively large cichlid with ringed spots (ocelli) on the tail and dorsal fin that are thought to deter predation by piranhas. Serrasalmus rhombeus is a common piranha species also known as the white piranha, red-eyed piranha and Peruvian black piranha. By nature, this is a very timid species of fish, but its possession of powerful dentition, which has evolved for feeding on fish, mammals, lizards, crabs and other invertebrates, means that the white piranha is capable of inflicting a severe bite to any human untangling it from a net.

For centuries, the Cocama Indian communities that live in the Peruvian Amazon basin have relied upon the rainforest for food and other resources. Fishing is an important source of protein, with dozens of species caught for consumption within the Amazon River system, however, as demand for fish increases and development encroaches on the rainforest, the sustainability of this resource is in question. Community-based conservation efforts have shown local communities that limiting the amount of fish taken for sustenance each year ensures there are fish available to feed their families in future years. Different quotas are set for each species of fish based on the size of the population, and how quickly the fish mature and reproduce; if a population is mainly comprised of smaller, juvenile fish, lower quotas must be set to allow individuals to reach adulthood.

However, fishing is not the only factor that impacts populations. There is a large amount of seasonal variation in the quantity of rainfall that reaches Andean headwaters, which means that the river levels in the Amazon vary hugely. During the highest waters (December to June) forests will flood and fish are able to enter the forest and feed off vegetation; they particularly target fallen fruit and small animals that have been left vulnerable by the rising waters. This is also the time of year where the majority of fish will reproduce. As the water levels fall (July to November), the fish return to the main rivers where they face greater competition and predation. In years when water levels are particularly high the fish stocks thrive, yet in years of drought, when less of the forest floods and the waters recede faster, there is less reproduction and higher mortality within the fish populations.

Each year, the abundance and age structures of the various fish species caught are surveyed within the Pacaya-Samiria Nature Reserve, Peru. Age structures are estimated based on the length of the fish caught using the assumption that the longer the fish is the older it will be. The impact of excessive fishing or a drought can first be seen in the age structures of the fish the following year, with a greater proportion of younger, shorter fish present in the population. By monitoring the sizes of the fish caught, it is possible to see the effects of both overfishing and of extreme water levels, and the fishing quotas adjusted accordingly.

Tasks and questions:

1. What position in the food chain do you think each species described occupies?	
2. How does ‘development’ affect fish stocks?					
3. How does community-based conservation help maintain fish stocks?	
4. If a fish population is mainly comprised of smaller, juvenile fish, what must you do to the fish quota? Why?
5. What other factors impact fish stocks? 
6. Why would fish enter forest areas in December to June?
7. When and where do most fish reproduce?
8. How might a drought affect fish stocks?
9. When do fish experience most predation and competition?
10. How does research into age structures help maintain fish stocks?
11. What are the age structures based on?
12. Why is it important to repeat this research on an annual basis?
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