 UNIT 7: PRINCIPLES OF ECOLOGY 

MAIN IDEA:  BIOTIC AND ABIOTIC FACTORS INTERACT IN COMPLEX WAYS IN COMMUNITIES AND ECOSYSTEMS
OBJECTIVE 1:   BIOTIC VS. ABIOTIC FACTORS

A. Ecology is the scientific study of interactions among organisms and their environment.  By using quantitative and qualitative data it reveals relationships among the living and nonliving parts of the world.

B. Biosphere – portion of Earth that supports life; consists of the atmosphere to the bottom of the ocean. (See Figure 2.4 page 34)
C. Abiotic factors are the non-living parts of an organisms environment.

1. Examples are temperature, moisture, light, soil

2. Determine which species survives in a particular environment.

D. Biotic factors are all the living organisms that live in environment.  Remember, living organisms affect other living organisms whether it is of the same or a different species.

1. Within a population of the same species interactions include parents nurturing their young, and competition for food and mates.

2. Between species, organisms compete for needs, predators kill prey, and disease is spread.

OBJECTIVE 2:   LEVELS OF BIOLOGICAL ORGANIZATION AND ECOLOGICAL RELATIONSHIPS

A. Ecologists study interactions at several levels of biological organization (see pages 36 and 37)
1. organisms ( populations ( communities ( ecosystems ( biomes ( biosphere

B. Interactions occur within a population

1. Population – a group of organisms of one species that interbreed and live in the same place at the same time.

2. When resources are low may compete for resources (food, water).  Some species may have adaptations to reduce competition.  This results in populations efficiently exploiting their respective niches.

3. How organisms in a population share the resources of the environment will determine how far apart organisms live and how big the populations become.

C. Interactions occur in communities

1. A community is a group of interacting populations.  A change in one population in a community will result in changes in the other populations.

2. Changes may be minor (predator-prey relationships)

3. Changes may be extreme (affects food supply of another species).

D. Ecologists will also study how abiotic factors(physical surroundings) affect groups of interacting species

1. Ecosystems are made up of the interactions among populations in a community and the community’s physical surrounding or abiotic factors that affect it.
2. In general there are three major kinds of ecosystems

a. terrestrial – found on land; forests, deserts

b. fresh water – ponds, lakes, streams

c. marine – make up about 75% of the Earth’s surface

3. Humans are a part of ecosystems, not just observers of them.  Human actions affect directly or indirectly the vast majority of the world’s ecosystems.
OBJECTIVE 3: DIFFERENTIATE BETWEEN HABITAT AND NICHE AND DESCRIBE EXAMPLES OF SYMBIOSIS

A. A habitat is the place where an organism will live out its life.

1. Habitats can change and even disappear and can be due to natural and human causes.

2. When a habitat or ecosystem is disrupted, the equilibrium of species is also disrupted.

B. Within the habitat, each species occupies a niche; how it meets its needs for food and shelter, how it survives, and how it reproduces.

1. Unique strategies and structures are important to a species’ niche and important for reducing competition within their own species and with other species.

2. Competition occurs when more than one organism uses a resource at the same time.

3. Predation is the act of one organism consuming another for food and results in predator-prey relationships.
C. Some species increase their chances of survival by forming relationships with other species.  This is called symbiosis and there are several kinds.

1. commensalism – benefits one species and the other is neither harmed or benefits.  An example is barnacles on a whale.

2. mutualism – both species benefit.  An example is lichens.

3. parasitism – one species benefits and the other is harmed.  An example is a tick on a dog.

MAIN IDEA:  AUTOTROPHS CAPTURE ENERGY, MAKING IT AVAILABLE FOR ALL MEMBERS OF A FOOD WEB
OBJECTIVE 4:   DESCRIBE HOW ORGANISMS SATISFY THEIR NUTRITIONAL NEEDS

A. One of the most important ecological characteristics of organisms is how they meet their nutritional needs.  One way to study the interactions of organisms within an ecosystem is to follow the flow of energy through an ecosystem.
B. Autotrophs use energy from the sun or energy stored in chemical compounds to make their own nutrients. Also called producers.

1. Examples: plants, algae, and some unicellular organisms.

2. They are the foundation of all ecosystems because they make energy available for all other organisms.
C. Heterotrophs: organisms that can’t make their own food and must feed on other organisms.  There are many different types.  All are considered to be consumers.

1. Herbivore  -  feeds only on plants. (rabbits, elephants).

2. Carnivore  - kills and eats other animals. (lions, sharks)

3. Detritovore  -  eat fragments of dead matter in the ecosystem, return nutrients to the soil, air, and water where the nutrients can be reused by the organisms.  Examples worms, insects.  Similar to decomposers (fungis, bacteria)
4. Omnivores  -  feed on both plant and animal material.(raccoons, people).

D. Decomposers break down the complex compounds of dead and decaying plants and animals into simpler molecules that can be more easily absorbed. They are also consumers.

1. Decomposers are beneficial because they recycle nutrients.
2. Examples: bacteria and fungi

E. Conditions that threaten the stability of producers decomposer populations jeopardize the energy availability and matter recycling capability for the rest of the biological community.
OBJECTIVE 5: TRACE THE PATH OF ENERGY AND MATTER IN AN ECOSYSTEM

A. Matter and energy flow through organisms in ecosystems. Sunlight is the primary source of all energy so it is always replenished. A food chain is a simple model that scientists use to show how matter and energy move through the ecosystem.  Each step in a food chain or food web is called a trophic level.  (see Fig. 2.13, page 43)
B. Nutrients and energy flow from autotrophs​ ( heterotrophs ( to decomposers.  The arrows indicate the flow of energy.  The most energy is available to the autotrophs while the least amount of energy is available to the decomposers.

1. A portion of available energy is lost as waste heat at each link and typically only 10% of the energy from the previous level is passed on to the consumer. Most food chains are usually no more than three or four links long.

C. Each organism in a food chain represents a feeding step or trophic level, in the passage of energy and materials.  A food chain represents only one possible route for the transfer of matter and energy in the ecosystem.  

1. A species may feed at several different trophic levels and many different species occupy the same trophic level.

D. A food web expresses all the possible feeding relationships at each trophic level in a community.  It’s more realistic than a food chain because most organisms depend on more than one other species for food. (see Fig. 2.14, page 43)
E. Ecological pyramids also show how energy flows through an ecosystem (See figure 2.15)  Each pyramid summarizes the interactions of matter and energy at each trophic level.

1. Energy decreases as the trophic level increases. (remember waste heat).

2. Population size decreases as the trophic level increases.

3. Biomass decreases as the trophic level increases.

F. A stable ecosystem can remain indefinitely because the mineral nutrients are recycled through the food chain ( producer, consumer, and decomposer), and because there is continual input of energy from the sun, which is passed through the food pyramid.

MAIN IDEA:  ESSENTIAL NUTRIENTS ARE CYCLED THROUGH BIOCHEMICALPROCESSES
OBJECTIVE 6:  ANALYZE THE CYCLING OF NUTRIENTS (MATTER) IN NATURE

A. Matter (atoms of carbon, nitrogen and other elements) is anything that takes up space and has mass and cannot be replenished like energy…matter must be constantly recycled.

B. Matter that is recycled includes water, carbon, nitrogen and phosphorous. These and other elements are recycled back and forth between organisms and their environment. A nutrient is a chemical substance that an organism must get from its environment to sustain life and undergo life processes.
C. The exchange of matter throught the biosphere is called the biogeochemical cycle.

1. At the organism level they depend on natural resources and on the molecular level they depend on chemical cycles.

2. Water, carbon, and nitrogen are necessary for life.  

a. Incorporated into producers by photosynthesis and nitrogen fixation.

b. Used by consumers for food and protein synthesis.

      3.   The chemical recycling of matter occurs through respiration, excretion of metabolic wastes, and death.

D. The water cycle: precipitation( to land/bodies of water( used by plants and animals( evaporation/transpiration ( condensation (See figure 2.17, page 46)
E. The carbon/oxygen cycle: autotrophs photosynthesize( heterotrophs feed on autotrophs and perform respiration/organisms decay/fossil fuels are burned(carbon dioxide gas back in the atmosphere (see figure 2.18, page 47)
F. The nitrogen cycle: free nitrogen, nitrogen fixing bacteria, plants, animals, decomposers, denitrification (see fig. 2.20, page 48)
G. The phosphorus cycle: soil( autotrophs( heterotrophs (decomposers( soil  (short term cycle) (see fig. 2.21, page 49)
MAIN IDEA:  ALL LIVING ORGANISMS ARE LIMITED BY FACTORS IN THE ENVIRONMENT
OBJECTIVE 7: EXPLAIN HOW THE DISTRIBUTION OF ORGANISMS IS AFFECTED BY LIMITING FACTORS AND RANGES OF TOLERANCE

A. Environmental factors that affect an organism’s ability to survive in its environment, such as food availability, predators, and temperature are limiting factors.

B. Limiting factors may be biotic or abiotic but regardless they will restrict the existence, numbers, reproduction or distribution of organisms.

C. Factors that limit one population in a community may have an indirect effect on another.

D. Biotic and abiotic factors can fluctuate; organisms that can withstand these changes are said to be tolerant.

1.
The limits of the organism’s tolerance are reached when it receives too much or too little of some environmental factor.  Organisms become fewer as conditions move toward either extreme of the range of tolerance.

2. The ability of some species to be tolerant while others cannot enable them to adapt.  Adaptation leads to survival, survival to increased chances of reproducing.  

OBJECTIVE 8: SEQUENCE THE STAGES OF ECOLOGICAL SUCCESSION

A. Because ecosystems are constantly changing, ecological succession is the orderly, natural changes and species replacement that takes place in the communities of an ecosystem.

1. Occurs in stages, creating favorable conditions for some organisms and unfavorable for others.

2. Can take decades or centuries

3. See fig. 3.3, page 62

B. There are two types of succession; primary and secondary

1. Primary succession– colonization of new sites like a solidified lava flow, or exposed rocks on a cliff where no soil exists. 

a. First species here are called pioneer species.

b. Over time succession slows, the community becomes fairly stable until little or no change occurs.  The sequence ends in a climax community.  Since disturbances, like climate change, are ongoing in communities, make true climax communities unlikely.
2. Secondary – sequence of community changes that occur after a community is disrupted by natural disasters or human action (fire, flood, or wind storm).
a. Organisms inhabiting an area gradually change.

b. Occurs in areas that previously contained life and soil, so pioneer species are different than in primary succession.

c. Similar climax communities will be reached in areas with the same climate, but occur quicker in secondary succession.

C. The end point of succession after a disturbance cannot be predicted.

1. Natural communities are constantly changing at different rates

2. Human activities affect the species that might be present
MAIN IDEA:  ECOSYSTEMS ON LAND ARE GROUPED INTO BIOMES PRIMARILY BASED ON THE PLANT COMMUNITIES WITHIN THEM
OBJECTIVE 9: DISTINGUISH AMONG BIOMES AND IDENTIFY LIMITING FACTORS

A. Ecosystems that have similar kinds of climax communities (plants) can be grouped into a broader category of organization called a biome.

B. Biomes associated on land are called terrestrial; associated with water aquatic.

C.   Weather is the condition of the atmosphere at a specific place and time.  The earth’s climate (temperature and precipitation) is determined mostly by the unequal amounts of solar radiation that different areas receive.  (see fig 3.5 page 65)  Climate is also affected by elevation, landmasses and ocean currents so biomes are not necessarily spread in equal bands surrounding the Earth.  (see fig. 3.6, page 66 and fig. 3.7, page 67)
      1.   Differences, even small ones, in temperature and precipitation can affect the location of a biome as these are the two limiting factors determining plant growth.
D. Summary Chart!

	BIOMES
	CLIMATE/ABIOTIC FACTORS
	GEOGRAPHIC
LOCATION
	PLANTS
	ANIMALS

	Tundra


	-34 °C to 12 °C, 15-25 cm rain/year ;soggy summers; permafrost;cold & dark most of the year
	South of Polar ice caps in the Northern Hemisphere
	No trees, lichens,moss, short grasses, shrubs
	Caribou, polar bears, migratory birds, insects, wolves, salmon, trout

	Boreal Forest
	-54 °C to 21 °C, 30-84 cm rain/year; summers short, moist; winters long, cold, dry
	Northern part of North America, Europe, Asia
	Spruce and fir trees, small shrubs
	Moose, birds, wolverine, beavers, deer, mountain lions

	Temperate

Forest
	-30°C to 30°C, 75-150 cm rain/year; well defined seasons, hot summers, cold winters
	South of boreal forests in eastern North America, Eastern Asia, Australia, Europe
	Oak, beech, maple, shrubs
	Squirrel, rabbit, skunk, birds, deer, fox, black bears

	Temperate Woodland and Shrubland
	10°C to 40°C, 38-100 cm rain/year; hot, dry summers, cool, wet winters
	Surrounds Mediterranean Sea, western coasts of North and South America, South Africa, Australia
	Evergreen shrubs, corn oak
	Fox, jackrabbit, bird, bobcat, coyote, lizard, snake, butterfly

	TemperateGrassland
	-40°C to 38°C ,50-89 cm rain/ year, hot summers, cold winters, moderate rainfall, fires possible
	North and South America, Asia, Africa, Australia
	Grasses, wildflowers, herbs
	Gazelle, bison, horse, lion, deer, mice, coyote, fox, wolves, quails, snakes, grasshoppers, spiders

	Deserts
	High:20C to 49°C low: -18   to 10°C, 2-26 cm rain/year, Hot days, cold nights


	Every continent except Europe
	No grasses, cacti, Joshua trees, succulents
	Lizards, bobcats, birds, tortoise, rats, antelope, desert toads, many active at night

	Tropical Savanna
	20 °C to 30°C, 50-130 cm rain/year.  Hot, rainy summers, winters cool, dry


	Africa, South America, Australia
	Grasses and scattered trees
	Lions, hyenas, cheetahs, elephants, giraffes, birds, insects

	Tropical Seasonal Forest
	20 °C to 25°C,>200 cm rain/year, rainfall is seasonal  


	Africa, Asia, Australia, and South and Central America
	Deciduous and evergreen trees, orchids, mosses
	Elephants, tigers, monkeys, koalas, frogs, rabbits, spiders

	Tropical Rain Forest
	24 °C to 27°C, 200-1000 cm rain/year, humid all year, hot and wet

	Central and South America, southern Asia, western Africa, Northeastern Australia
	Broadleaf evergreens, bamboo, sugar cane
	Himpanzees, Bengal tigers, elephants, orangutans, bats, toucans, sloths, cobra snakes


E. Mountains and polar ice caps are not included in terrestrial biomes.
1. Mountains vary in elevation changing their climate characteristics and therefore the plant and animals found there.

a.   As you climb a mountain or increase in latitude, the temperature drops and the climate changes, producing increased precipitation.
b.   Many communities can exist on a mountain. (see fig. 3.17, page 72)
       2.   Polar regions are ice masses and are not true areas with soil


      a.   Suprisingly, life does exist in these regions.

MAIN IDEA:  AQUATIC ECOSYSTEMS ARE GROUPED BASED ON ABIOTIC FACTORS SUCH AS FLOW OF WATER, DEPTH,  DISTANCE FROM SHORE, SALINITY, AND LATITUDE
OBJECTIVE 10:  DESCRIBE FRESHWATER ECOSYSTEMS AND THEIR LIMITING FACTORS
A.   The largest percentage of water on our planet is the oceans and most of the Earth’s freshwater supply is locked in glaciers. Freshwater ecosystems include ponds, lakes, streams, rivers and wetlands.  
B.   Mountain streams have clear, cold water that is high in oxygen and supports the larvae of many insects that the coldwater fish feed upon.  

1.   Rivers become increasingly wider, deeper, and slower.  At the mouth, many rivers divide into many channels where wetlands or estuaries form.

2.   Fast moving rivers and streams don’t allow for many plants to take root or for other species to inhabit these waters.  When the slope is steep and water flows fast, sediment, the material that is deposited by wind, water or glaciers, is picked up and carried by the water.  As the slope levels and the speed of the water slows, the sediment is  deposited in the form of silt, mud, and sand.

3.
The key abiotic factors that define rivers and streams include flow rate, sediment level, and the amount of dissolved oxygen.

C.
Lakes and ponds are inland bodies of standing water.


1.
In lakes and ponds, the temperature varies depending on the seasons. (see Fig. 3.22, page 76)
      a.   During spring and autumn, deep water gets oxygen from the surface water and surface water gets inorganic nutrients from the deep water.


2.   Lakes and ponds are divided into 3 zones depending how much light penetrates the water. (see fig. 3.23, page 77).

      a.   littoral zone – area closest to the shore, water is shallow and has large amount of biodiversity and greatest amount of producers.  Consumers live here too.


b.   limnetic zone – open water area, well lit, dominated by plankton


c.   profundal zone – deepest water, coldest water, lowest oxygen, little light penetration
D.   Wetlands and estuaries are transitional aquatic ecosystems. 

1.   Wetlands are marshes, swamps, and bogs that are saturated with water and support aquatic plants. They have a high level of species diversity.
E.   Freshwater and saltwater mix wherever rivers meet oceans. These are called estuaries and although low energy provide habitats for many diverse organisms.  Many are breeding grounds or nurseries.
OBJECTIVE 11:  DESCRIBE MARINE ECOSYSTEMS AND THEIR LIMITING FACTORS

A.   Marine ecosystems impact the planet by producing over 50% of the planets oxygen and providing the majority of precipitation as water evaporates from the oceans.
B.   Marine ecosystems are divided into zones that are classified into abiotic factors.

       1.   intertidal zone – a narrow band where land meets ocean. Communities are layered depending on how long they are submerged by   tides and marine animals here are also affected by wave action. (see fig. 3.26, page 78)
C.   The open ocean is divided into zones all of which contain consumers:
1.   photic zone  - also called pelagic zone, to a depth of about 200m, shallow enough for light to penetrate so producers found here.

2.   aphotic zone – no sunlight, generally cold, with thermal layering.

3.
benthic zone – area along ocean floor consisting of sand, silt, and dead organisms.

4.   abyssal zone – deepest region and coldest water, rely on food that drifts down from zones above.
D.   Limiting factors for aquatic biomes would be depth, amount of sunlight, and salinity.
E. Coral reefs are among the most diverse ecosystems and are widely distributed in warm, shallow waters.

MAIN IDEA:  POPULATIONS OD SPECIES ARE DECSRIBED BY DENSITY, SPATIAL DISTRIBUTION, AND GROWTH RATE.
OBJECTIVE 12:   DESCRIBE CHARACTERISTICS OF POPULATIONS AND UNDERSTAND THE CONCEPTS OF CARRYING CAPACITY AND LIMITING FACTORS

A. All populations have common characteristics such as population density, spatial distribution and growth rate and are used to classify organisms.

1.   population density – the number of organisms per unit of area.

2.   spatial distribution -  also called dispersion is the pattern of spacing of a population within an area.  Fig. 4.2 on page 93 shows the 3 main types: uniform, clumped, and random.


a.   A primary factor in the pattern is the availability of resources like food.

 
      b.    A species may not be able to expand its population range because it can’t survive the abiotic           factors in that expanded range.
       3.   limiting factors keep a population from increasing indefinitely and control growth rate.

B.   Population sizes are controlled by various interactions among organisms that share a community. Two kinds of limiting factors may affect population size, density independent factors and density dependent factors.

1. Density independent – factors, usually abiotic, including natural phenomena such as weather events and affect all populations regardless of density.  Populations can also be limited by the unintended results of human alterations to the landscape.  Air, land and water pollution are the result of human activities that can also limit populations.
2. Density dependent – have an increasing affect as populations grow. Examples are predation, disease, competition, and parasites.

a. Predation may be a limiting factor.  Both predator and prey populations experience changes in their numbers over a period of years. (See fig. 4.8 page 102).  Predation helps improve the odds that there will be enough resources for the healthiest individuals in the population.

b. Disease and parasites are density dependent as both spread easily and quickly when population density is high and contact between organisms is more frequent.
      c.   Competition causes a decrease in population size when the demand for resources exceeds     the supply.  Competition can occur between organisms of the same species or between two different species that use the same resources.
d. Signs of stress include aggression, decreased paternal care, fertility, and resistance to disease; all of which may lead to a decrease in population size
C.   Population growth rate is how fast a population grows. 

1. Ecologists compare natality and mortality
2.   Immigration is the movement of individuals into a population

3.   Emigration is the movement of individuals from a population.
4.   Because immigration and emigration are usually about equal, natality and mortality are most    important in determining population growth rate.
D. Populations tend to follow exponential growth; as a population gets larger, it also grows faster.

1. The initial increase in the number of organisms is slow because the number of them able to reproduce is low.  Soon the rate increases rapidly because the total number of potentially reproducing organisms increase and there are no limits placed upon the population.  (see fig. 4.7, page 97)
a. Called geometric growth, the growth rate is proportional to the size of the population.
b. This can result in a population explosion.
c. Slow growth phase is called the lag phase, 

E. Population growth does have limits.

1. Limiting factors cause a population to stop increasing.

2. The leveling off of population size results in an S-shaped curve.  This is called a logistic growth model.
3. The environment can only support a specific number of species as each ecosystem has a finite amount of mineral nutrients in its soil, water, and sunlight.  Environments have a carrying capacity, which is the maximum number of organisms that an environment can support long term.
a.   Carrying capacity is determined by the energy, water, oxygen, and nutrients available.
b.   If the number of organisms is below the carrying capacity, the birth rate increases.

c. If the number of organisms is above the carrying capacity, the death rate increases
F.
Reproductive patterns affect growth rate of populations.
1. Some groups are r-strategists
a. Those that are adapted to living in environments with fluctuating biotic and abiotic factors. 

b. Organisms are generally small (fly), and have short life spans and produce many offspring.
c. Usually controlled by density-independent factors 

d. Usually do not maintain their population near the carrying capacity

2. Some groups are k-strategists or carrying capacity strategy
a.   Those that are adapted to living in predictable, stable environments 

b.   Organisms are generally larger, and have long life spans and produce few offspring.

c.    Usually controlled by density dependent factors 

d. Usually maintain their population near the carrying capacity
HUMAN POPULATION GROWTH CHANGES OVER TIME
OBJECTIVE 13:  DISCUSS THE EFFECTS OF BIRTH/DEATH RATES, AGE AND MOBILITY ON POPULATION SIZE

A. Demography is the study of human population growth characteristics.  Demographers study population characteristics like growth rate, density, distribution, age structure, and movement of individuals.

B. The human population has increased exponentially over the past several hundred years and appear to have changed the the environments carrying capacity.
1. Humans are able to reduce environmental effects by eliminating competing organisms, increased food production, and controlling disease. (see fig. 4.12, pg. 100, fig. 4.12, pg. 101)
2. Human population growth rate continues, but has slowed due to diseases (AIDS) and voluntary population control.

C. Human population trends can be altered by events such as disease and war and human population growth is not the same worldwide. Growth rates vary in industrially developing countries and developed countries.

1.   Demographic transition is a change in population from high birth and death rates to low birth and death rates.  Countries that have experienced transition generally have better services and living conditions. 
2.   Zero population growth occurs when birthrates and death rates are equal.  When the world reaches zero population growth the age structure should be more balanced, with numbers at pre-reproductive, reproductive, and post reproductive ages being about equal.

3.   Age structure is the number of males and females in each of the three categories mentioned in C2 above.  (see fig. 4.14, Page 104).  The age structure of the human population is a contributing factor to population growth in some countries. Currently the world’s human population looks more like a rapidly growing country.

D.
Earth has an undefined carrying capacity for the human population.

1.   If human population continues to grow, overcrowding may occur as well as disease and starvation.

2.   Technology has temporarily allowed us to increase the earth’s carrying capacity.
3.   The amount of resources used by each person is an important factor in keeping the human population at or near the carrying capacity.  At some point the amount of land needed to sustain each person on Earth might exceed the land that is available.
BIODIVERSITY MAINTAINS A HEALTHY BIOSPHERE AND PROVIDES DIRECT AND INDIRECT VALUE TO HUMANS 
OBJECTIVE 14:  DEFINE BIODIVERSITY AND DESCRIBE THREE SPECIFIC TYPES
A. Biodiversity refers to the variety of life in an area. The most common measure is the number of species that live in a certain area. Biodiversity is important to the health of the biosphere. There are three types of biodiversity.
1.   Genetic diversity – the variety of genes or inheritable characteristics that present in a population.  This type of diversity increases the chances that some species will survive during changing environmental conditions or during outbreak of a disease. (see fig. 5.1, page 116)

2.   Species diversity – The number of different species and their relative abundance of each species in a biological community.  As you move from the polar regions to the equator, species diversity increases.

3.   Ecosystem diversity – the variety of ecosystems in the biosphere.  All ecosystems support a diverse collection of organisms and different locations around the world have different abiotic factors that support different types of life.

OBJECTIVE 15:   SUMMARIZE THE DIRECT AND INDIRECT VALUE OF BIODIVERSITY
A.   Maintaining biodiversity has a direct economic value to humans.

      1.   This value is apparent and often recognized immediately. We depend on various species for food, medicine, clothing and shelter.

2.   It’s important to preserve the genetic diversity of species that are not used directly because they serve as a possible sources of desirable genes that might be needed in the future.  Genetic engineering has allowed us to transfer genes from one species to another to produce crops that are disease resistant and have increased nutritional value.
3.   Many of the medicines used today are derived from plants and other organisms.  Because scientists have analyzed only a fraction of species for the medicines they can provide, it is important to preserve species that might prove valuable.

B.   Maintaining biodiversity has an indirect economic value to humans

      1.    A healthy biosphere provides many services: protection against floods and droughts, generate and preserve fertile soils, detoxify and decompose wastes, and regulate local climates.

      2.   Often these services provided by nature are less expensive than using technology, and when the ecosystems are preserved, the services the ecosystem provides continue to be less expensive than performing the same services using technology.

C.   Biodiversity also indirectly provides aesthetic and scientific value.  It may be hard to attach an aesthetic value, however as what is desirable to one person, might not be viewed the same way by another person.
MAIN IDEA:  SOME HUMAN ACTIVITIES REDUCE BIODIVERSITY IN ECOSYSTEMS, AND CURRENT EVIDENCE SUGGESTS THAT REDUCED BIODIVERSITY MIGHT HAVE SERIOUS LONG-TERM EFFECTS ON THE BIOSPHERE
OBJECTIVE 16:   DESCRIBE THE BIODIVERSITY CRISIS
A.   The current rate of species extinction is abnormally high.
B.   The gradual process of species becoming extinct is known as background extinction.  Stable ecosystems can be changed by the activity of other organisms, climate changes, or natural disasters.  This process of extinction is NOT what scientists are worried about.
C.   Some scientists predict that between 1/3 and 2/3 of all plant and animal speices will become extinct in the second half of this century and some estimate the current rate of extinction is about 1000 times the normal background extinction rate.

1.
Scientists believe we are witnessing a period of mass extinction, an event in which a large percentage of all living species become extinct in a relatively short amount of time.
   a.   The accelerated loss of species began several centuries ago, and many of the species’     extinctions in the past have occurred on islands.
             b.   Organisms found on islands generally have a narrower range and a lower total population than species found on the mainland.  Any introduced predators might be more efficient at hunting organisms that have not previously developed defenses against them while living on the islands.
OBJECTIVE 17:   EXPLAIN THE FACTORS THAT THREATEN BIODIVERSITY AND DESCRIBE HOW       THE DECLINE OF A SINGLE SPECIES CAN AFFECT THE ENTIRE ECOSYSTEM
A.   Today’s high rate of extinction differs from past mass extinctions that have occurred because this one     is due to the activities of a single species…US!  
1.   We are changing the conditions faster on Earth than new traits can evolve to cope with the new  conditions.  Evolving species might not have the natural resources  that they need.
B.   There are many factors that threaten biodiversity
       1.   Overexploitation – the excessive use of species that have an economic value.  Historically this has been the primary cause of species extinction, i.e. bison, ocelot, five species of rhinoceros.

       2.
Habit loss – this is the number one cause of species extinction today and there are many ways species can lose their habitat.  With habitat loss, the essentials of life are lost, and species disappear.
             a.   destruction of habitat – see fig. 5.10, page 124 an example is clearing tropical rainforests     where it is estimated that ½ of all species of Earth live here.  
b.   disruption of habitat – a declining population of one species can effect the entire ecosystem as the whole food web can be interrupted. (see fig. 5.11, page 125).
             c.   fragmentation of habitat - Many habitats become separated into small pieces as wilderness areas are being split from each other by roads and building projects.  Fragmented areas are like islands; the smaller the area the less biodiversity it can support. Fragmented areas prevent some organisms from finding food as migration patterns are disrupted. With fragmentation there might be fewer opportunities to reproduce so species exhibit decreased genetic diversity.  Fragmentation can change the climate of an area so much so that organisms cannot survive at the edges of their ecosystem.  Edge effects are different environmental conditions that occur along the boundaries of an ecosystem.  (see fig. 5.12, page 126).  Species may not be able to adapt to changing abiotic factors along the boundaries.


d.   pollution – changes the composition of air, soil, and water.  
                   (1)   Many human –made chemicals like DDT and PCB’s have become part of the food web. Some are metabolized by the organism and excreted with other waste products.  Some accumulate in the tissues of organisms and may disrupt normal processes in some organisms.  Biological magnification is the increasing concentration of toxic substances in organisms as trophic levels increase in the food chain or food web.  (see fig. 5.13, page 126).
                   (2)   Acid precipitation affects biodiversity and is caused by the burning of fossil fuels which release sulfur and nitrogen oxides into the air.  When these gases react with water in the air they form sulfuric and nitric acid.  Acids fall in the form of rain, sleet, snow, or fog and remove calcium, potassium and other nutrients from the soil.  If the acid concentration is high, it can damage plant tissues and cause fish kills.



      (3)   Eutrophication is a form of water pollution in which large algal blooms 
use up the oxygen supply during rapid growth causing other organisms to suffocate.  Algae grows quickly when substances rich in nitrogen and phosphorus (fertilizer, animal waste, and sewage) flow into waterways.  Although eutrophication is a natural process, humans have accelerated the rate it occurs.
3. Introduced species -Nonnative species that are either intentially or unintentionally transportrf to a new habitat.  Organisms that are not native to a particular area can grow at an exponential rate because of a lack of predators.  They may take over the niches of native species and eventually replace the native species entirely.
a.   An estimated 40% of the extinctions that have occurred worldwide since 1750 are due to introduced species and BILLIONS of dollars are spent yearly to clean up or control damage done by introduced species.
MAIN IDEA:  PEOPLE ARE USING MANY APPROACHES TO SLOW THE RATE OF EXTINCTIONS AND TO PRESERVE BIODIVERSITY
OBJECTIVE 18:  DESCRIBE TWO CLASSES OF NATURAL RESOURCES
A.   The biosphere currently supplies the basic needs for over 6 billion people in the form of natural resources. Increased population means increased need for resources.  Both population growth and needs for resources are not evenly distributed 

a.   The natural consumption rate is much higher for people living in developed countries.  (see fig. 5.16, page 129).  

b.   As developing countries become more industrialized, the need for resources will also increase.

B.   Plans for long-term use of natural resources must take into consideration both kinds of resources.

C.   Some resources are replaced by natural processes faster than they are consumed are called renewable resources.  Yet, the supply of these resources is not unlimited as they can become depleted if demand exceeds supply.

1.   Examples are solar energy, agricultural plants, animals, clean air and clean water
D.   Nonrenewable resources are those that are replaced by natural processes over long periods of time or are found in limited amounts.  

1.   Fossil fuels and mineral deposits are examples.
E.   The classification of a resource as renewable or nonrenewable depends upon the context in which it is being discussed.  A single tree may be renewable, an entire rainforest is not.

F.   Sustainable use is one approach to using natural resources and it allows for the using of resources, but at a rate in which they can be replaced or recycled while at the same time preserving the long-term environmental health of the biosphere.
1.   Conservation of resources includes reducing the amount of resources that are used, recycling when applicable, preserving ecosystems, as well as using them responsibly.

       2.   Sustainable use allows people to utilize resources of the wilderness that should not damage the ecosystem.  Allowing people to benefit from a natural area, they might be more likely to cooperate with the area’s conservation.

OBJECTIVE 19.  IDENTIFY AND DISCUSS METHODS TO PROTECT AND CONSERVE BIODIVERSITY
A.   Conservation biology implements plans to protect biodiversity.  Most strategies involve either natural resource or species conservation.  Nature preserves focus on protecting entire communities and ecosystems.  Large national parks help to preserve habitats and species.  Greater protection of biodiversity is usually achieved as plots of “protected” land are connected, creating larger “islands”.

      1.    Saying an area is protected does not automatically make all species safe.

B.   International protected areas exist and currently about 7% of the world’s land is set aside as some type of reserve.
1.   Some countries, like Costa Rica, have established megareserves.  These reserves have one or more zones that are protected from human activity by buffer zones – an area in which sustainable use of natural resources is permitted.  

             a.   This creates a large managed area for preserving biodiversity while providing natural resources for a local population.

C.   Biodiversity hot spots are ecosystems where endemic species, species that are found in that specific geographic location, are threatened due to habitat loss.  If these species become extinct, biodiversity will decrease. (see fig. 5.19, page 132).
D.   Habitat corridors have been established to allow migration and eliminate problems associated with habitat fragmentation.  Corridors in effect create a larger piece of land that can sustain greater biodiversity yet corridors can allow diseases to pass from one area to another and create increased edge effect.
OBJECTIVE 20:  EXPLAIN TWO TECHNIQUES TO RESTORE BIODIVERSITY

A.   Given time, biological communities can recover from natural and man-made disasters.  In general the larger the affected area, the longer it takes for complete recovery.  The type of disaster also determines recovery time.  (see fig. 5.21, page 134)  Two methods are used by ecologists to speed recovery of damaged ecosystems.
      1.   Bioremediation uses living organisms to detoxify polluted areas. 

            a.    Prokaryotes and other microbes including fungi  can be used to remove toxins from soils and water that are contaminated by accidental oil or fuel spills.

            b.   Some species of plants might be used to remove toxic substances such as zinc, lead, nickel, and organic chemicals form damaged soils.  Plants absorb the toxins in their tissues, then harvested, effectively removing the toxic metals from the soil.

      2.   Biological augmentation relies on the addition of natural predators to a degraded ecosystem

            a.   Ladybugs will eat aphids, preventing crop damage.
OBJECTIVE 21:  DISCUSS LAWS THAT PROTECT BIODIVERSITY

A.   During the 1970’s a great deal of attention was focused on the destruction to the environment and maintaining biodiversity.
B.   Laws were enacted in countries around the world and many treaties between countries were signed in an effort to preserve the environment.

C.   The Endangered Species Act was signed into law in 1973.  This law made it illegal to harm any species on the endangered or threatened species list and made it illegal for federal agencies to fund projects that might harm (change the ecosystem) organisms on these lists

1. This law has partially been responsible for the recovery of the American bald eagle, the brown pelican and the American alligator.

D.   In 1975 an international treaty, the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), outlawed the trade of endangered species and animal parts, such as elephant tusks and rhinoceros horns.
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