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1. Eutrophication is the name given to enrichment of waters by plant nutrients. This process occurs naturally, but inputs of very high levels of nutrients from human activities, such as fertilizer runoff and discharge of partially treated sewage, can lead to hypertrophy, the presence of nutrients at excessive concentrations. With nutrient availability removed as a limiting factor, photosynthesisers will increase in biomass until they are constrained by space or by shading. At such densities, they can disrupt the entire lake ecosystem, most notably through oxygen depletion. During the day, the water may be supersaturated by photosynthetic oxygen production, but at night the combined effects of respiration and decomposition of detritus may lead to complete deoxygenation, and the consequent death of other organisms living within the lake.

Hypertrophic water bodies are dominated either by macrophytes or by phytoplankton, each flourishing in the presence of high levels of nutrients, but rarely, if ever, do they support high densities of both. It is a common feature of many water bodies that clear water and a high density of macrophytes is replaced by turgid, algal dominated water as nutrient levels rise. (25%)

2. As aquatic ectotherms, buoyancy and temperature are two primary concerns of fishes. Without a means of regulating their buoyancy, negatively buoyant fishes would either sink or be forced to continuously expend energy ( via swimming ) to maintain their position in the water column. The evolution of swimbladders, however, including those with gas-exchanging retes, and other low-density structures has given fish the ability to achieve near-neutral buoyancy at a relatively low metabolic cost. 

Most fish are capable of behavioral rather than physiological thermoregulation. A few species, however, have evolved the structures and mechanisms to warm critical parts of their bodies. A heat-exchanging vascular rete design conserves metabolically produced heat in muscles in some pelagic tunas and sharks, whereas a modified-muscle “brain heater” represents another evolutionary solution to cold, oceanic water. (25%)
3. The sea cucumber, a deposit feeding animal, has been found in high numbers around salmon pens and have been suggested as potential candidates for co-culture with shellfish and fish culture sites for some time. This approach has considerable ecological and economic benefits. From an ecological standpoint, sea cucumbers consume and process sediments that are high in organic matter that may improve the health of impacted sediments. If the sea cucumber is a marketable product, it also increases yields per unit area without any additional inputs.(20%)
4. The mussel, like many other bivalves, is a suspension feeder, consuming phytoplankton and other particulate matter that it filters from the water column. A single mussel is capable of filtering up to 300 L per day. Because mussels are highly efficient at removing particles from the water, they, in turn, produce a large amount of fecal waste. For example, the average mussel farm is stocked with mussels at around 150/m2 of seafloor and each mussel produces about 230 mg of waste each day, which translates to 35 g/m2 of mussel waste per day. The enormity of this waste production becomes evident if the amount generated is calculated over a year: 125 t/ha/yr of mussel feces. (20%)

5. All forms of food production, like any other human activity, affect the environment in one way or another. Some of these may be considered beneficial, while others are not consistent with long-term preservation of natural ecosystems. Disturbance to the balance of nature is a recognized phenomenon, but as long as the pressures on the environment remain within sustainable limits that permit continuing natural adjustment, no major conflicts are recognized. (10%)
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