CHAPTER 6

KINDS OF ECOSYSTEMS AND COMMUNITIES
As previously discussed in chapter 5:

· Community – All the different populations of organisms that live in the same place (share the same habitat).

· Ecosystem – A community, or interacting communities, plus the physical environment in a large, more or less self-contained area.

CLO 5. The student will be able to recognize the difference between primary and secondary succession; and compare/contrast the various terrestrial biomes.

The student will be able to…

· SLO 5.1 … to recognize the difference between primary and secondary succession and describe the process of succession from pioneer to climax community in terrestrial situations.
· SLO 5.2 … to enumerate the physical environmental factors that determine the kind of climax community (biomes) that will develop.

· SLO 5.3 … to compare/contrast the world terrestrial biomes; and enumerate some human activities that have disturbed the natural balance of these biomes.

1. SUCCESSION
· Ecological Succession occurs because the activities of organisms cause gradual changes in their surroundings that make the environment suitable for other kinds of organisms.

· Over long time periods, it is possible to see trends in the way the structure of a community changes and to recognize that climate (long term weather patterns) greatly influences the kind of community that becomes established in an area.

· Succession – regular and predictable changes in the structure of a community, ultimately leading to a climax community.

· Climax community – Last stage of succession; a relatively stable, long-lasting complex, and interrelated community of plants, animals, fungi, and bacteria. (A succession that seemingly resists further change.) (Fig. 6.1, p. 109 – Factors that determine the kind of climax community: climate; substrate/soil; climate (temperature & water/precipitation); colonizing organisms)
1.1
Primary Succession
· Primary succession – Succession that begins with bare mineral surfaces or water. (a site previously unoccupied by living organisms) 

Terrestrial Primary Succession  (Fig. 6.3, p. 111)
· The bare mineral surfaces (bare rock) are first occupied by “pioneer communities” mainly composed of lichen (algae or bacteria associated with a fungi --- mutualistic relationship).

· Lichen (Fig. 6.2, p.110) permits the formation of soil ---which is a major step in primary succession. Until soil is formed, the area is unable to support large amounts of vegetation.

· Once soil formation begins the site proceeds through an orderly series of stages toward a “climax community”.

Stages of succession on land: 
· (1) Pioneer community: The early stages of succession that begin the soil-building process.

· The pioneer stages are as follow: Lichens ( mixture of small annual plants and lichens ( perennial herbs and  grasses
· (2) Intermediate stages:  ( grasses   (   shrubs    (    shade-intolerant trees ---
· (3) Climax community:  ( Shade-tolerant trees  

· The climax community is the last stage of succession; a relatively stable, long-lasting, complex, and interrelated community of plants, animals, fungi, and bacteria.
Aquatic Primary Succession   (Fig. 6.4, p. 112)
· Except for the oceans, most aquatic ecosystems are considered temporary.

· All aquatic ecosystems receive a continuous input of soil particles and organic matter from surrounding land, which results in the gradual filling in of shallow bodies of water like ponds and lakes.

· Eventually, as the water becomes shallower, emergent plants become established – resulting in the more accumulation of material and decreasing depth.

· Wet soil --- “wet meadows” are formed where various grasses and other plants can grow

· The soil becomes drier with the accumulation of material and a typical terrestrial successional series of changes will lead to a climax succession.

1.2 Secondary Succession
· The same processes and activities that drive primary succession result in “secondary succession”.

· Secondary Succession – succession that begins with the destruction or disturbance of an existing ecosystem. (Existing community is disrupted and a new one develops)

· Usually the destroyed ecosystem is not completely returned to bare rock (much of the soil may remain) – consequently, the succession tends to be more rapid than primary succession. (Fig. 6.6, p.113)
· Example:  A forest fire, a flood, a typhoon, or the conversion of a natural ecosystem to agriculture may be the cause of “secondary succession”.

· Both type of succession (primary and secondary) follow an orderly sequence of stages.

2. BIOMES ARE DETERMINED BY CLIMATE
· Biomes – A kind of plant and animal community (biological community) that covers large geographic areas with similar climatic and topographic conditions with comparable communities. (Biomes characterize given regions of the world)

· Temperature and precipitation (i.e the climate) are the two most important factors influencing the type of biome found in a location. On a secondary basis, the “type of soil”, “periodic fires”, “wind”, and “precipitation patterns” will also affect the biome. (Fig 6.8, p.115 – Influence of precipitation and Temperature on Vegetation)
2.1
Major Biomes of the World
· The world temperature drops steadily from the warm equatorial regions going towards the poles --- it forms three major belts

· Tropical (equator to 30oN/S) (includes equatorial and sub-tropical zones)

· Temperate (30oN/S to 60oN/S)

· Polar (60oN/S to North/South pole)

· Along with the temperature, the “rate of precipitation/evaporation” will affect the major world climate, which will in turn permit to distinguish the major world biomes:

(Fig. 6.8, p.115 --- Biomes of the world)
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DESERTS (Fig. 6.10, p.116)

· Lack of water is the primary factor that determines that an area will be a desert
· Temperature extremes -- very hot during the day and very cold at night
· In desserts, plants and animals are adapted to live in arid (dry) conditions 
· Example: cacti, camels, lizards, snakes, desert toads… 
· Plants have adapted to prevent water loss  ---   Leaves are often thick offering water-storage tissues
· Plants have also adapted to discourage predation ---   usually have thorns and spines…

· Desert animals have adapted to fight the heat and conserve water: 
· many have adopted burrowing behaviors to escape the sun
· many produce highly concentrated urine and feces in order to conserve water.
(1) Tropical deserts (Hot deserts) 
· found in the subtropical belt region (around 20oN/S); hot and dry most of the year, with few plants
(2)  Temperate deserts
· have high daytime temperatures in summer and low in winter; Sparse vegetation composed mostly cacti and other succulents
(3)  Cold deserts
· found in the temperate belt region (around 45oN/S); cold summers and precipitation is low; have sparse vegetation
· Human Impact: Desert soils are easily disturbed by human activities (overgrazing, etc.) and take decades to centuries to recover from disturbances such as off-road vehicle travel. This is because deserts have slow plant growth, low species diversity, slow nutrient cycling, and very little water. 
GRASSLANDS
· There are three major types of grasslands
· They occur mostly in the interiors of continents in areas too moist for deserts and too dry for forests. 
· Grasslands are not taken over by shrubs and trees because of seasonal droughts, grazing by large herbivores, and occasional fires.
(1) Savanna (tropical grasslands) (Fig. 6.12, p.120)
· Savanna contains widely scattered clumps of trees and is usually warm year-round with alternating dry and wet seasons resulting in very seasonally structured ecosystem.

· Found in tropical parts of Africa, South America and Australia

· Find many grazing animals (herbivores) --- zebras, elephants, antelope in Africa…

· Human Impact: Savannas have been heavily impacted by agriculture. Because of the long periods of drought, the raising of crops is often difficult without irrigation. Some areas support nomadic herding. Often these areas are overused which leads to “desertification”. In Africa, there are extensive areas set aside as parks and natural areas and ecotourism is an important source of income.

Mediterranean shrublands (Chaparral) (Fig. 6.13, p.121)
· Located near an ocean; they have wet, cool winters and hot, dry summers

· Found off the Mediterranean coast, but also found in coastal southern California, the southern tip of Africa, a portion of the west coast of Chile, and southern Australia

· Human Impact: Very little undisturbed Mediterranean shrubland still exists. Agriculture is common, often with the aid of irrigation, and many major cities are located in this biome.

(2) Temperate Grassland (Fig. 6.11, p.118)

· Also known as “prairies” or “steppes”
· Temperate grassland winters can be very cold, summers are hot and dry, and annual precipitation is fairly sparse and falls unevenly through the year. 
· Grasses are the prominent plants (trees are rare) --- roots of grasses hold nutrients which permit to form the richest soils-
· Economically important – for animal grazing and they form the richest cropland in the world (corn, wheat…)
· Fire is an important force in preventing the invasion of trees; it also permits to release nutrients from dead plants to the soil.
· Primary animals are “grazers” --- bison, horses, sheep, cattle, goats… 
· Many herbivorous insects are present and they can be invasive (Ex: grasshoppers…)
· Human Impact: Most of the temperate moist grasslands of the world have been converted to agriculture. The drier grasslands have been converted to the raising of domesticated grazers such as cattle, sheep, and goats. Therefore, little undisturbed grassland is left. If mismanaged, it can lead to poor soil and eventual desertification (Ex: the dust bowl of the USA in the 1930s)
(3)  Cold grassland or Tundra (Fig.6.19, p.129)

· Cold grasslands, or arctic tundra, are bitterly cold, treeless plains. It has a permanently frozen soil (permafrost)
· Permafrost – permanently frozen soil layer
· Found within the polar regions (Climate belt over 60o N/S)
· Extensive treeless plain --- lichens, grasses and small shrubs are dominant plants
· Water logged soils and shallow ponds and pools in spring and summer; invaded by mosquitos during the summer months
· Alpine Tundra found on mountaintops
· Human impact:  Few people live in this region. Local native people often rely on subsistence hunting for food. Because of the very short growing season, damage to this kind of ecosystem is slow to heal, so the land must be handled with a great deal of care. For example, truck tire ruts and bulldozer tracks from the oil and natural gas industries may take centuries to repair. Major present issue is the potential exploitation of fossil fuels in these ecologically delicate regions. 
FORESTS

· There are three major types of forests
(1) Tropical forests
(a) Tropical Rain Forest (Fig. 6.15, p.123)

· Found in the Equatorial belt region (equator to 15oN/S) with warm and wet climate
· Dominated by broadleaf evergreen plants (keep most of their leaves year-round)
· There is little vegetation on the forest floor because the dense tree-top canopy blocks most light from reaching the ground; instead the ground is covered by mosses and ferns…
· Cool cloud forests are found high in mountains and cannot resist erosion from the abundant rains
· The soil of these forest types tends to be old, thin, and nutrient poor yet the number of species present is mind-boggling. 
· Very high net primary productivity – furnishes about 50% of the atmospheric oxygen production
· Highest diversity and richest in species – covers about 2% of the earth’s land surface but are estimated to contain at least 50% of the earth’s known terrestrial plant and animal species
·  Nutrient cycling is also unique: Almost all nutrients are tied up in the bodies of organisms; the forest relies on rapid decomposition and recycling of dead organisms to maintain nutrient supplies.
· Human Impact: Tropical rainforests are under intense pressure from logging and agriculture. Many of the countries where tropical rainforests are present are poor and seek to obtain jobs and money by exploiting this resource. There is a major overall degradation of this biome – it is becoming a major environmental issue relative to the loss of forest as a carbon sink and oxygen supply and major loss of biodiversity as well.
(b) Tropical Dry Forest (Fig. 6.14, p.122)

· Sub-tropical belt region 15o to 30o N/S)
· Heavily influenced by seasonal rainfall – several months of heavy rainfall are followed by extensive dry periods

· Found in parts of Central and South America, Australia, Africa, and Asia (India, Myanmar)

· Human Impact: Many of these forests occur in areas of high human population. In addition, many of these forests have been converted to farming or the grazing of animals. 

(2)Temperate Deciduous Forests (Hardwood Forest) (Fig. 6.16, p.125)

· Climate belt around 45oN/S
· Distinct seasonal change; abundant rainfall distributed throughout the year
· Deciduous (loss of their leaves in winter) broad leave trees dominate
· Human Impact: Most of the temperate deciduous forests have been heavily affected by human activity: cleared for farming; subject to periodic logging; and major population centers (eastern North America and Europe)
(a) Temperate Rainforest (Fig. 6.17, p.127)
· Temperate belt region
· The prevailing winds from the west blow over the ocean and bring moisture-laden air to the coast – leading to abundant rainfall

· Exist in coastal areas of northern California, Oregon, Washington, British Columbia, and southern Alaska; New Zealand and the southwest coast of Chile
· The abundance of water, along with fertile soil and mild temperatures, results in a lush growth of plants and production of huge trees (Redwood forests; giant Sequoia…)
· Human Impact: Because of the rich resources of trees, at least half of the original temperate rainforest has already been logged.
(3) Taiga, Northern Coniferous Forest, or Boreal Forest (Fig. 6.18, p.128)

· Climate belt around 45-60oN/S
· This biome has short, cool summers and long extremely cold winters with abundant snowfall.

· Landscape is typically dotted with wetlands --- lakes, ponds, and bogs
· Plant diversity is low, and decomposition is low. 
· The vegetation is dominated by evergreen (conifers). These cone-bearing trees are adapted to winter conditions: they have needle-shaped evergreen leaves with a thick waxy coating. This prevents water loss and it can support the cold. The branches are flexible which permits to support heavy loads of snow.
· Mosses and lichens form most of the ground cover
· Human Impact: Usually less severe than with many other biomes because population density is generally low in this region. Logging is a common activity. Many native peoples rely on subsistence hunting for food.
2.1
Human Disturbance on Terrestrial Biomes
· Humans have become the dominant organisms over most of the earth and have damaged or disturbed more than half the world’s ecosystems.

· Humans are estimated to have directly or indirectly, redirected 40% of terrestrial net productivity.

· Conversion of natural habitat to human use is the largest single cause of loss of biodiversity.

· Temperate broad-leaved forests are the most completely human-dominated of any major biome.

· Tundra and arctic deserts are among the least disturbed biomes in the world. That is changing, however, with the discovery of large reserves of oil and natural gas. The global warming of the planet is equally rendering this biome more accessible to humans.
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3. INFLUENCE OF ALTITUDE (The effect of elevation on climate and vegetation)

· The temperature is warmest near the equator and becomes cooler toward the poles. Similarly, as the height above sea level increases, the average temperature decreases. As one proceeds from sea level to the tops of mountains, it is possible to pass through a series of biomes that are similar to what would be encountered as one traveled from the equator to the Pole. [Within a given latitude, the biomes observed in higher elevation will reflect the latitudinal biomes.]

(Figure 6.9, p. 115 --- Relationship Among Height above Sea Level, Latitude, and Vegetation)
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NOTE –MAJOR AQUATIC ECOSYSTEMS – PP. 129 – 136  -- READ ONLY –

(Pass part 4 of the notes below – pp. 6-7)
4.
MAJOR AQUATIC ECOSYSTEMS

· Two aquatic ecosystems (based on the amount of salt dissolved in water): Saline Ecosystem (marine ecosystem) and Freshwater ecosystem
4.1
Freshwater ecosystem (little dissolved salt)

· Freshwater ecosystems include standing waters  (ponds and lakes and reservoirs) as well as flowing waters (rivers and streams)

· Freshwater ecosystems are influenced by climate, soil, resident communities, and by the terrestrial ecosystems surrounding them

· Humans utilize freshwater systems a great deal for food, recreation, transportation, and industrial uses.

4.1.1
Lakes and Ponds (Fig. 6.24, p.135)
· Bodies of standing water; low concentration of dissolved solids; seasonal vertical stratification of water --- especially in regard to gradients of light, temperature, nutrients, and oxygen; stratification of these essentials, results in the stratification of biological communities in the water as well

· Distribution: Physical depressions in the landscape where precipitation and ground water accumulate

4.1.2
Streams and Rivers
· Flowing water; low level of dissolved solids; high level of dissolved oxygen, often turbid from runoff

· Distribution: Landscapes where precipitation and groundwater flow by gravity toward oceans or lakes

4.1.3
Inland Wetlands

· “Wetlands” are ecosystems in which the land surface is covered by standing water at least part of the year (at times seasonally dry) – Standing water

· Distribution: Shallow depressions, poorly drained, often occupy sites of lakes and ponds that have filled in
· They contain rich sediments (thick organic sediments; high nutrients)  that support a multitude of aquatic life and are important as “nurseries” to a variety of species

· There are three types of wetlands; swamps (contain trees), marshes (no trees), and bogs and fens (may or may not have trees, tend to accumulate peat, low productivity)

· Wetlands are major breeding, nesting, and migration staging areas for waterfowl and shorebirds.

· Wetlands perform a variety of useful functions including detoxification of substances in water, clarifying water, and helping replenish underground aquifers.

· Wetland areas are being destroyed or degraded by human processes at an alarming rate.

Human impacts on freshwater ecosystems: Most freshwater ecosystems have been heavily affected by human activity. Any activity that takes place on land ultimately affects freshwater because of runoff from the land. Agriculture runoff, sewage, sediment, and trash all find their way into streams and lakes. 
4.2 Marine ecosystem (high salt content) (Fig. 6.20, p.130)

Estuaries and Saltwater Wetlands (Marshes and Mangrove swamps): Transitional Communities 

4.2.1
Estuaries
· Estuaries are bays—shallow, partially enclosed areas -- of brackish water that form where rivers enter the ocean

· Variable salinity; tides create two-way currents, often rich in nutrients, turbid

· They contain rich sediments that support a multitude of aquatic life and are important as “nurseries” to a variety of species

· Distribution: Coastal regions where rivers meet the ocean; may form bays behind sandy barrier islands

4.2.1.1
Salt marshes (saltwater wetlands)

· Found in the temperate zones --- its’ counterpart in the tropical zones are the mangrove swamps

· Like freshwater wetlands --- highly productive; breeding grounds for many species; act as filters to purify the water; act as a sponge preventing flooding and refurnishing the water table…

4.2.1.2 Mangrove swamps 
· are tropical marine shoreline ecosystems dominated by salt tolerant trees and shrubs; protect coast from erosion; trap sediment filtering the water; nursery grounds; rich in organic matter (Fig.6.23, p.133)
4.2.2
Coastal ocean
· Tidal currents promote mixing; nutrients high; most productive fishing grounds in the world
· Distribution: From coastline outward over continental shelf
· Pelagic marine ecosystem (in the water column) --- 
· Organisms that “float” (drift) in the water column are said to be part of the plankton (the plant-like plankton is the “phytoplankton” and the animal-like plankton, is the “zooplankton”)
· Organisms that “actively swim” in the water column are said to be part of the nekton 
· Benthic marine ecosystem (linked to the bottom)
· organisms are sessile (attached) or free swimming and can be endobenthic (live inside the sediment) or epibenthic – on top of the sediment)
· The substrate is very important in determining the kind of benthic community that develops (hard bottom -- rocky vs soft bottom --mud, sand…) (fig. 6.21, p.132)
· Ocean shorelines (Intertidal zones) are also particular rich in life-forms, many of which grow attached to solid substrates such as exposed rock
4.2.2.1
Barrier islands 
· Are low, narrow, sandy islands that form offshore from a coastline; they protect inland shores from the onslaught of the surf. Human activity also destroys these fragile ecosystems quite easily.

3.2.2.2
Coral reefs
· Form in clear, warm, tropical seas. They are the accumulated skeletons of innumerable tiny colonial animals called corals. They support a wide variety of interesting organisms. Reefs are among the most endangered biological communities on earth; they are also one of the most productive ecosystems on Earth (Fig. 6.22, p.133)
4.2.3
Open Ocean

· Distribution: Covering 70% of Earth, from edge of continental shelf outward
· Great depths (to 11,000 m);  upper 200 m  receives sunlight and classified as the “photic zone”; all the rest of the water column is dark and cold and is pitch black (aphotic zone); poor in nutrients except in upwelling regions
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