Chapter 14
The Living Ocean
· Ocean Biology
· Marine Ecology –
· Marine organisms are divided into groups based on lifestyles and habitat
· Plankton

· Nekton 

· Benthos

· Environmental Zones (see fig 14.5)

· Pelagic zone

· Water environment
· Neritic – 
· Oceanic

· Benthic zone

· Sea floor environment
· Supralittoral zone

· Littoral zone

· Sublittoral zone 
· Bathyal, abyssal, hadal zones

· Ocean Life

· Terrestrial organisms live in low-density environment and must expend a lot of energy to support themselves
· Marine organisms living in a similar density environment, providing some support or buoyancy
· Sea birds use a combination of hollow bones, stored fat deposits, air sacks and preen (and oily secretions that seal their feathers) to make it easier to float on the sea surface and retain body heat
· Salinity and Osmosis

· The difference in salt content between sea water and the body fluid of most marine organisms causes a migration of water molecules through cell membranes in a process called osmosis
· To prevent dehydration, fish must work to expel salt from their tissues and increase the concentration of water molecules
· Some animals can survive drastic salinity changes
· Temperature and Pressure

· Temperature

· Variations result in density changes, affecting buoyancy and the metabolic rates of cold-blooded organisms
· Decrease in temperature results in an increase in density and an increase in buoyancy
· Poikilotherms – 
· Homeotherms –

· Endotherms – 
· Pressure

· Greatest affect that increasing pressure with depth has on marine organisms is the compression of gas-filled cavities or lungs
· Deep-dwelling organisms (worms, crustaceans) do not have gas-filled cavities or lungs and are not affected by pressure
· Marine mammals can dive to tremendous depths due to:
· Gases and Nutrients
· Life requires carbon dioxide and oxygen
· Photosynthesis requires CO2 and is produced through decomposition and respiration
· O2 is required by all organisms to liberate energy from organic compounds
· Nitrate and phosphate act as fertilizers for ocean plants
· Light and Color

· Ocean can be divided into two zones: Upper photic zone and lower aphotic zone
· Plant life restricted to photic zone where there is sufficient light for photosynthesis
· Photic zone is ~200 m deep in clear ocean and is controlled by angle of incidence and absorption rates of various wavelengths
· No photosynthesis occurs in the aphotic zone, where there is little to no light penetration
· Twilight Zone
· Bioluminescence

· Produced by chemical interaction of luciferin and luciferase
· Produces light with 99% efficiency
· Bioluminescence of plankton is triggered by agitation of water
· Color
· Color in varying intensities or lack of color can be used as camouflage to hide from predators
· Clear tropical waters

· Well-lit surface waters
· Deep water creatures are often red, but appear black due to absence of red light and absorption of blue and green
· Bottom Environments

· Organisms that live on sea floor must adapt to different types of bottom or substrate
· Epifauna – 

· Infauna –
· Close Associations

· Symbiosis – 

· Commensalism

· Mutualism

· Parasitism

