Succession
· Communities go through recognizable changes until they reach the climax community.
· Primary: total lack of organisms, bare mineral

· Secondary: more rapid and drastic changes
Biomes
· Biomes are terrestrial climax communities with wide geographic distribution. 
· There are 11 significant biomes we need to know.

Deserts
· Precipitation < 25 cm/year
· Rain comes as heavy thundershowers

· Big temperature difference: extremely hot in day time, extremely cold in night time

· Many species but low in number of individuals

· Species learn to store water and energy for a long time.

Grassland
· Precipitation: 25~75 cm/year
· Fire is an important force to prevent trees and release nutrients from dead plants to soil.

· Grazing mammals consume grasses and supply natural fertilizers.

Savanna
· Precipitation: 50~150 cm/year
· Seasonally structured ecosystem

· Fire is common

· Grazers and carnivores coexist.

Mediterranean shrublands
· Precipitation: 40~100 cm/year
· Wet, cool winters and hot, dry summers

· Full of woody shrubs

· Though fire is common, shrubs are resistant to fire.

Tropical dry forest
· Seasonal precipitation (50~200 cm/year)
· Monsoon: heavy rainfall

· Dry periods

· Fewer species than rainforest

Tropical Rainforest
· Precipitation > 200cm/year
· Water carry away nutrients ( poor soil

· Vines used for competition for sunlight

· Each tree serves as a surface for the growth of ferns, mosses, and orchids

· Problem: logging and agriculture

Temperate deciduous forest
· Precipitation: 75~100 cm/year
· Individual trees are scattered

· Many insects which eat woods and leaves

· Thus, many birds, but primarily migrant seasonally

Taiga
· Precipitation: 25~100 cm/year
· Short, cool summers and long winters with abundant snowfall

· Dry in water due to snow

· Moist in spring due to snowmelt 

· Many conifers which are adapted to winter conditions

Tundra
· Precipitation < 25 cm/year
· Permafrost- frozen soil layer

· Only plants are grasses, birches, willows, lichens, and mosses, which are all short

· A few birds and mammals, no amphibians

Aquatic ecosystems
· Marine
· Pelagic

· Benthic

· Estuaries

· Freshwater
· Lakes and ponds

· Streams and rivers

Pelagic Marine Ecosystems
· Not attached to ocean bottom, flow and swim freely
· Organisms are carried by the flow - plankton

· Phytoplankton carry on photosynthesis

· They survive in the euphotic zone where sun’s rays penetrate

· Zooplankton feed on phytoplankton

Benthic Marine Ecosystems
· Attached to the bottom
· Coral reef ecosystems- skeletons capture food and gather sunlight

· Mangrove swamp ecosystems- trees that stand high salt concentration

Abyssal ecosystem
· Abyss- no light
· Deep ocean

· Scavengers feed on whatever drifts their way

· Many animals generate light to find or attract food

Estuary
· Freshwater meets ocean
· Shallow, partially enclosed area

· Nursery sits for fish and crustaceans, where the young spend their early life

· Trap sediment and pollution

Lakes and ponds
· Deep, clear, cold, nutrient-poor lakes are called oligotrophic lakes
· Shallow, murky, warm, nutrient rich lakes are called eutrophic lakes

Streams and rivers
· Periphyton- collection of attached algae, animals, and fungi on rocks
· Swamps- wetlands that contain trees

· Marshes- wetlands dominated by grasses










