Physical Science 20 – Introduction to the Marine Environment

Marine Biology – Part 1 - Plankton
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Key Points
· Major lifestyles in the marine environment – 
· Planktonic – floaters, organisms that drift with the flow, generally unable to effectively swim against the current. Often microscopic to very small, but some exceptions such as Jellyfish and Krill are larger in size.
· Nektonic – swimmers – principally fish. 
· Benthonic – organisms which live on, or in, the ocean bottom. Crabs, worms, lobsters, coral animals are benthonic.

· Planktonic Organisms exist as three major types:
· Phytoplankton – planktonic plants, defined as autotrophic organisms which manufacture their own food by the process of photosynthesis. Common phytoplankton include Diatoms, Dinoflagellates, and Coccoliths.
· Mixotrophs – a large group of organisms which exhibit the organs and behavior of both autotrophic plants and heterotrophic animals. At the microscopic level the distinction of plants and animals is often not a clear as in larger organisms.
· Zooplankton - planktonic animals, defined as heterotrophic organisms which cannot make their own food, and are dependent of ingesting the material they need to survive.

· The definition of Plant (autotroph) and Animals (heterotroph) may be expressed by the following simple equations:

Plant
H2O + CO2 + Inorganic Nutrients + Sunlight  C6H12O6 + O2
Water + Carbon Dioxide + Inorganic Nutrients + Sunlight  Glucose (sugar) + Oxygen

Autotrophs are the only organisms which can take inorganic substances (the left side of the equation) and make an organic compounds (simple sugar/Glucose) with oxygen as a byproduct. Light is used as the energy source and the process is called photosynthesis. The sugar is subsequently used by the plant as both an energy source, and as raw materials, to manufacture the other compounds needed by the plant to grow, reproduce, and survive.

Importantly, since energy can neither be created nor destroyed in a normal chemical reaction, the light energy is converted to the chemical energy present in the synthesized sugar. When plant material is digested by a heterotroph, the chemical energy present in the organic material is liberated.

Animal
H2O + CO2 + Metabolic Waste Products  C6H12O6 + Oxygen

The basic process of metabolism by heterotrophic organisms ultimately utilize (either directly or indirectly) the organic material and oxygen produced by plants, with the production of carbon dioxide, water, and metabolic waste products (essentially the inorganic nutrients used by the plants) in reverse equation to that of plants (see above).

Productivity in the Oceans
· All parts of the global ocean are not equally productive – some portions of the oceans are almost devoid of life, while other portions are teeming with life. As the lowest portion of the food chain, the areas where the phytoplankton population is healthy will generally support an abundance of life. Alternatively, if the phytoplankton population is not able to thrive then the entire food chain will be diminished.
· Productivity is defined as the amount of inorganic carbon synthesized into organic compounds – in other word, the amount of plant activity.
· In the oceans, the absence of robust primary productivity is often caused by: 
· a limited amount of Inorganic Nutrients (nitrates, nitrites, sulphates, phosphates) as in the tropical oceans, 
· or a limited seasonable amount of Sunlight, as in the polar oceans during the low light conditions of winter.
