Chapter 15
Production and Life
· Primary Production

· Productivity – 
· Phytoplankton
· Photosynthesis – 

· Respiration 
· Net primary production
· Standing crop
· Controls on Primary Production

· Light

· Required for growth

· Phytoplankton remain in upper layers

· Poles

· Mid-lats

· Tropics
· Nutrients
· Sources – 

· Poles
· Mid-lats
· Tropics
· Nutrient cycles
· Decomposers

· Nitrogen and phosphorus are among the most important elements
· Water-soluble and required for life
· Nitrogen essential to formation of amino acids and proteins
· Phosphorus is required in energy reactions, cell membranes, and nucleic acids
· Removed from water by primary producers and returned through decomposition

· Human Factors
· Global Primary Production

· Coastal areas generally more productive than open ocean because of land drainage
· Currents cause mixing and turbulence, supplying nutrients from depths to shallow waters
· Eastern sides of basins in regions of upwelling have narrow areas of high productivity
· Open ocean upwelling creates areas of high productivity (Ex:  Equatorial Divergence)
· Surface convergence (center of subtropical gyres) have areas of low productivity
· Measuring Primary Production

· Direct Methods

· Remote Methods – 
· Total Production

· Food Chains and Webs

· Pathways followed by nutrients and food energy as they move through the progression of plants, herbivores, and carnivores
· Producers – 

· Consumers – 
· Primary production is the first link in the food chain between plants and animals
· Food web is interconnecting feeding pattern
· Trophic pyramid

· Relationships within the food chains and webs are demonstrated in the form of trophic levels (links in the food chain)
· Energy transferred to each level
· Chemosynthesis

· Occurs at hydrothermal vents
· Primary production dependent on chemistry of hot water from cracks in seafloor instead of light
· Bacteria are base of trophic pyramid
· Some of the most productive communities in the world
