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BIOMES

BIOSPHERE

BIOSPHERE all living things, some people exclude humans

All other systems discussed so far are abiotic, physical but not alive.

ECOLOGY is the science concerned with the relationships between living organisms and their environment.  Derived from oikos meaning house and logos -to study.  

DEFINITIONS

Species -
all of the organisms of a single kind, determined by similarity of appearance and the ability to mate and produce viable offspring.  A group of individuals that can successfully breed with one another, that shares common parentage and a common pool of genes

Taxonomy- the study of the classification of plants and animals

Habitat- physical surroundings, in which an organism lives- consists of various physical attributes such as climate, soil types, moisture, but also competition among species.

Niche- the role or function played by an organism in its ecosystem; its activities, resource use and interactions with other organisms.

Community- a grouping of organisms within a shared habitat includes plants and animals (biomass) refer to the shared system.  Communities are not self sufficient, often using or requiring inputs from other comminutes. 


The community and the abiotic components of an environment comprise an ecosystem.

Ecosystem- a community of organisms and their interactions within the physical environment


Energy and matter "flow" through an ecosystem through the food chain.

Evolution is the process in which species are created and refined through natural selection.

About 540 million years ago "explosion of life" SUNY at Stoneybrook may have pushed back the dawn of life another 100 million years ago by backing into the evolution of the hemoglobin molecule in six different species.

Molecule is the smallest unit where the attributes or character of a substance exist.  Example water.

Cells smallest unit where complex living organisms.

Natural Selection nearly all individuals display some variation.  Variations  that lead to competitive advantages will tend to allow the individual to produce more offspring and will tend to spread through the species.

Variation occurs naturally (DNA) and is promoted when the genes of two individuals each with there own variations are mixed.

Living things evolve over time to adapt to changes in their environment or to take advantage of an opportunity in the ecosystem.  A process called natural selection selects these adaptations.  The process of natural selection is often called Darwin’s Theory.  Charles Darwin wrote a book called “The Origin of Species” in which he theorized that present forms of life on earth have descended from previous forms of life with certain changes.  He believed these changes were selected for by nature in that they allowed the species to be more successful in some fashion.

Darwin observed that:

1 In any population, members of the population all display some variation from one another.

2 Many more organisms are born than survive to reproduce

3 Resources are limited and members of a population compete for survival

4 Survivors live to reproduce and pass on their genetic code to the next generation.

In this way the individuals best adapted to the environment or best able to compete reproduce more often and by inference more successfully and pass on the trait that allowed them to compete, hence nature selects them over a less successful competitor.

The minute variations from individual to individual are small incremental mutations, which are chemical changes in the DNA that result in a different expression.  

These changes are persistent, that is they can be inherited.  

Nature is constantly making small incremental changes.  Why are the variations important to a species?

HOW THE FOOD CHAIN OPERATES
In order to perform the work of living an organism needs to extract energy from its environment.  The chemical processes used by living organisms to conduct the biochemical reactions that are life use energy.  Energy cannot simply be created by the organism, organisms convert energy from one form to another by means of their metabolisms, that is through controlled chemical reactions.

Energy, like nutrients is cycled through the environment.  As energy is used by the organism, some of the energy is lost as heat.   

Heat is measured by calories -  a CALORIE is the amount of energy required to raise one gram of water one degree Celsius.  When you speak of Calories in food you are generally speaking of Kilocalories (1000 calories) expressed with a capital C. 

FIRST LAW OF THERMODYNAMICS

(Also known as the Law of Conservation of Energy) Energy cannot be created or destroyed but it can be changed from one form to another.   All the energy that ever existed in the universe is all there will ever be.

SECOND LAW OF THERMODYNAMICS

When energy is converted from one form to another some usable energy is degraded into a nonusable form, usually as waste heat.  As a result the amount of energy available to do work in the universe decreases over time.

Energy is not destroyed in this conversion but simply lost to the ability to do work, it is in a less usable form or more disorganized.  Entropy is the measure of disorder or randomness in a system.  Usable energy has a low order of entropy, disorganized systems has a high order of entropy.  You book mentions that as the universe tends toward a more disordered form it will reach a point where there is a constant temperature (no extremes) and no motion.

No process involving the conversion of energy can be 100% efficient.  Your conversion of food to energy is about 50% efficient.

These laws are important in individual organisms and in the consideration of ecosystems.

The opposite of entropy is FREE ENERGY, the amount of energy available to do work.  As the universe heads toward a condition of maximum entropy it could also be viewed as heading toward a condition of zero free energy.

Energy Flow in Ecosystems
Sunlight is the source of energy (input).  Some solar radiation is reflected immediately, warms the earth unevenly  (tropics versus temperate or polar regions) as a result of the tipping of the earth.  Unequal heating of the atmosphere and oceans causes circulation.  Precipitation based on water and air movements and landmasses.  Temperature effects (condensation), temperature gradient in elevation in atmosphere.

Orographic effects, heat island effects

Climate effects the distribution of living things.

Energy flows through an ecosystem via food chains, as energy is passed form one organism or link to the next.  Each level in the food chain is called a trophic level.  (Producers, primary consumers, etc)

Gross Primary Productivity is the rate at which energy is captured and stored in plant tissue (plant biomass) during photosynthesis.  The energy that remains in plant tissue after respiration occurs is called the net primary productivity.

BIOGEOGRAPHY - distribution of living things, effected by climate, geography
Ecology is the study of the interactions and relationships between organisms and the environment.

Population:
members of the same species living in the same place at the same time
Community;
all of the populations in a given place and time

Ecosystem: 
the communities and the physical environment in a given place

Biosphere:
all of the ecosystems on Earth

Ecosphere:
the biosphere, lithosphere, hydrosphere and atmosphere

Biotic Potential:  

The biotic potential is the maximum possible growth rate influenced by age at first reproduction, number of offspring possible per litter or clutch.  Larger organisms typically have smaller biotic potential (whales versus mice).  Exponential growth results from growing at the biotic potential…j-shaped growth curve.

Limits on population growth

Environmental resistance limits the J-shaped curve.  Carrying capacity (K) is the largest population that can be sustained for a continued period of time.   When a population exceeds K a crash may follow…

Density dependent mortality factors: have increasing effect on populations as population grows includes Predation, disease and competition.  (Rabbit and lynx).  Includes inter-specific and intra-specific competition.

Density Independent Mortality Factors: Limiting factors that are not tied to population size.  Includes severe weather pr other disaster.  Difficult to describe factors that are not related
to population size.

Life Strategies



R strategies: small body size, large litter or clutch size, live in unpredictable environments, are opportunists, include many pests or weedy species

K strategies: large body size, small litter or clutch, includes many large (endangered) animals, often care for young for an extended time

Community Ecology- the combination of all populations living in the same area at the same time.

Trophic Levels- 

Producers- the autotrophs, photosynthetic, base of food pyramid

Consumers- heterotrophs.  

Herbivores (primary consumers),

Carnivores (secondary consumers), 

Omnivores (both), 


Detrivores (dead organic material),  

Decomposers break down organic material (bacteria and fungi)

Interactions among community members
Competition – inter-specific competition

Predation – predator eats prey, includes herbivores.  

Coevolution between predator and prey.  Predators pursue their prey.  Plants have evolved spines; thorns and waxy surfaces to resist herbivores, other have noxious taste or smell.   Animals also have adaptations to resist predators (hiding camouflage, chemical defense speed.  Batesian Mimicry (harmless animals resemble a harmful species) 

Mullerian mimicry (all harmful species have similar coloration)

Symbiosis – 


Mutualism – both partners benefit (example rhizobium in root nodules of legume, mycorrhizae found in 80% of all plants)

Commensularism – one organism benefits but the other is unaffected (example epiphytes on tropical trees)

Parasitism – one organism benefits and the other is harmed.  Parasites rarely kill their host.

Niche

The term niche refers to the ecological role of an organism.  It includes the habitat of the organisms and all of the inter-specific and intra-specific interactions.

The potential niche is the fundamental niche.

Inter-specific competition results in the realized niche due to competitive exclusion.  The realized niche is what you normally see in nature.  Limiting factors restricts the parameters of the niche.

Species diversity

Inversely related to geographic isolation.  The greater the isolation the less diverse  (Islands are usually less diverse than continents)

Inversely related to environmental stress.  Polluted areas for example have less diversity, Polar Regions are less divers…

Diversity is usually greatest at the margins – edge effect (ecotones).  

Introduced or invasive species often reduce the diversity of the community

Highest diversity in the oldest most stable communities.

Characteristics of Populations

Density – number of individuals per unit area

Range: geographic limit of a population.  The population may vary in terms of how it is dispersed in the range.  

Uniform dispersion is even spacing.  Uniform dispersion could be due to territoriality, competition, and agnostic interactions.   

Random dispersion is often due to lack of intra-specific interactions.  It is not commonly observed. (Intra-specific competition refers to competition within a species for food)

Clumped dispersion may be due to social interactions, asexual reproduction.

Population Growth:
r= (b-d)+(i-e)  where b= birth rate, number of births per year (usually per 1000 people when speaking of humans)






d= death rate, number of deaths per year






r= growth rate (doubling time calculated as td=0.7/r)






i= immigration






e= emigration

Human Population Growth: Population reached 1 billion in 1800, 5 billion in 1987, projected to reach 6 billion 1999.  Current growth rate is 1.6%.   Malthus economist- population grows faster than food supply.  Current population growth due to advances in medicine and sanitation.  K for humans not known.

Human demographics-

Developed Countries – lowest birth rates, low infant mortality, long life expectancy, lower

Replacement fertility, high average GNP

Moderately Developed Countries

Less developed countries – highest birth rates, highest infant mortality, short life expectancy,

Low average GNP, highest doubling times higher replacement fertility.

Total global fertility rate is 3.5; much higher than average replacement fertility

Demographic Stages-

Pre-industrial stage –birth and death rates are high, population grows at a moderate rate


Transitional Stage- death rate lowers, birth rate still high, population increases rapidly


Industrial Stage- birth rate declines, population growth slows

Postindustrial Stage- low birth and death rates, population is characterized by affluence, education

Age Structure of human population

1/3 of all living humans are under the age of 15 (pre-reproductive) – indicate rapid population growth for developing countries.  It is estimated that by the year 2020 85% of all people will live in these developing countries.

Succession
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Succession refers to the progressive change that occurs in a community over time.  Climax community is the pinnacle of succession.  Climax state is not static.

Primary succession begins within an uninhabited area.  Pioneer community develops (lichens?).  Development of soil from bare rock takes a very long time.  

Secondary succession occurs after a fire or other disturbance (abandoned farmland) first plants are weedy, then shrubs then trees. Animal succession occurs as well.

Biomes

Distinct ecosystem types share similar climates, soils, plants and animals: tundra, taiga, and temperate rain 

Forests, temperate deciduous forests, temperate grasslands, chaparral, deserts, savanna, tropical rainforests,

Tundra – extreme northern latitudes, snow melts every year (there are no land masses in the southern hemisphere at the right latitude), short growing season but long days, little precipitation, soils are poor in nutrition and organic material, permafrost underlies soils, low diversity, but numbers of organisms may be very high

Taiga (boreal forest) – also in Northern Hemisphere, little precipitation, and poor soils.  Sometimes permafrost is present but deep, deciduous trees, conifers, small animals (some large ones but not many) abundant insects

Temperate rain forests – (Washington state, also parts of Australia and S. America), high precipitation, dense coastal fogs, nutrient poor soils, large evergreen trees, epiphytes

Temperate deciduous forest – seasonal temperature variation, moderate precipitation, rich soils, many animals

Temperate grasslands – great seasonal temperature and precipitation variation (tall grass prairie in wetter areas, short grass in dryer), few trees

Chaparral – Mediterranean climate, dense growth of drought resistant shrubs, thin soil, low organic matter, fire ecology

Deserts- found in both temperate and tropical areas, little seasonal variation in precipitation, great daily temperature variation, small animals, pants and animals adapted to conserving water.

Savanna – tropical grassland, few trees, seasonal temperature relatively stable, great variance in seasonal precipitation, infertile soils, plants adapted to little precipitation.  Fire ecology.

Tropical Rainforests – high precipitation, and temp.  Infertile soils, most nutrients converted to biomass, high diversity, trees are evergreen angiosperms, layered ecosystems, many epiphytes

Aquatic Ecosystems

Temperature in aquatic ecosystems is moderated because of the high specific heat of water.  Water is not a limiting factor in aquatic ecosystems.  Light does not penetrate to the bottom of all water bodies.

Aquatic organisms.  Phytoplankton are the producers in food chain.  Zooplankton are protozoans, small animals and larvae.  Nekton are able to swim against the current.  Benthic organisms live on the bottom (attached to surfaces, or burrow, some are mobile)

Freshwater ecosystems


Small total area of earth but vary diverse habitat, many species.  Very important in the hydrologic cycle…

 rivers and stream have variable flow over the year, amount of water effects organisms,  quality of water is a function of watershed quality…the nature of flowing water…aggradation and degradation…dynamic equilibrium

Lakes and ponds – 

littoral zones (nearest to the shore), emergent vegetation, angiosperms.  

Limnetic zone- open water, photic zone(as deep as light is present)

Profundal zone – no light, no photosynthesis

Stratification – in summer warm layers on top, colder at bottom, separated by thermocline.  In fall water turns over, some mixing occurs.  In winter ice forms – cold at the top, warmer at the bottom, in spring another turnover.  Spring turnover stimulates algal growth!  Very productive ecosystems…

Estuaries- interface between salt and fresh water, salt marshes dominated by grasses.  Productive due to influence of tidal circulation, nutrients from rivers, productive plants, important nursery waters

Marine Ecosystems- tides, waves, ocean currents…intertidal zone very productive, organisms adapted to tides and waves.  Pelagic zone – open ocean.  The euphotic region (light is present to some degree (to 100m) Neritic region (to 200m) , Oceanic province – no light, cold, little food

Interaction between ecosystems - no bright line ecotones is the boundaries between ecosystems, migration between systems common

Extinction – natural processes but greatly accelerated by human activity.  Estimate of up to ¼ of all higher plant families could be extinct within nest century!

Causes of Endangerment or extinction


Habitat destruction- development, farming, logging, pollution


Pollution- acid, chemical, thermal


Foreign or exotic species- no controls on invaders


Deliberate controls- pest species, prophylactic use of antibiotics and pesticides


Commercial hunting- 

Conservation Efforts

Deforestation

Global Warming

Ozone Depletion

Others…/

Biomass is the total weight of the living tissues in a system.

1.
First step is for plants to convert insolation to sugar through photosynthesis.  Light, moisture  are critical to photosynthesis (sunlight + carbon dioxide + water = sugars and plant matter).  Non abiotic elements of the ecosystem such as soil are also important.  In salt water environments salt is a critical element.  Temperature/climate.  Oxygen. 



Organisms at the bottom of the food chain are called the producers.  Energy is measured in calories - the amount of energy required to raise 1 gram of water one degree centigrade.  Insolation can also be measured in calories.  Photosynthesis is inefficient, about 90% of insolation is lost as heat and 10% is stored in plant.




[assume 1000 calories to begin, only 100 stored in plant]

Net Primary Productivity (NPP) the rate at which biomass is produced, primarily refers to plants


2.
Step two is the consumption of the plant by an animal - again 90% is lost to heat and 10% is converted to calories [100 calories consumed but only 10 calories transferred to animal.  Organisms that eat the producers are called primary consumers and are herbivores.  If primary consumer is human the food chain ends here, most efficient transfer of energy.


3.
In step three, the herbivore is eaten by a predator, a carnivore or secondary consumer.  Of the 10 calories stored by the primary consumer only one is transferred to the secondary consumer.   Longer food chains involve tertiary and quaternary consumers.  

Net Secondary Productivity (NSP) is the rate at which consumer and decomposer biomass is produced- includes all nonplant biomass



At the end of the food chain, the consumers die and are in  turn consumed by the decomposers or detritus feeders which feed on dead organic matter and convert into organic and inorganic matter used in soils.  The decomposers include fungi and bacteria.

Roughly 90% of the available energy is lost at each level of consumption.  The shorter the food chain the more efficient.

The food chain is a process where solar energy is converted into forms that can be used to sustain life,  life has evolved to use solar energy in this manner.

Food chains are interdependent on the physical systems (atmosphere, hydrosphere, lithosphere)

RELATIONSHIPS WITHIN AN ECOSYSTEM


Predation


Symbiosis- cooperative interaction


Parasitic- an organism benefits at the expense of host


Commensular- one species benefits, no effect on other


Amensular- one species benefits, positive effect on other

Mutualism when both species benefit

BIODIVERSITY
The diversity of biological species is an important natural resource.

Latitudinal Diversity Gradient - species diversity decreases with distance from the equator.  this is due to (1) environmental stability, (2) community age, (3) length of the growing season

Depth Diversity Gradient - species diversity in water increases to about 6560' in depth and then begins to decrease

Pioneer Community refers to the colonizing species

Biological Diversity is the variety and variability among living organisms and the ecological complexes in which they occur.  Species diversity is sometimes called species richness.

Loss of Diversity occurs in three ways:


1.
Extirpation- local extinction


2.
Extinction- species reduced to where it has no ecological role


3.
Biological impoverishment - a loss of variety within the species

Species Extinction in 1984, based on estimates of from 5 to 10 million species, Norman Myers, estimated that the world might be losing 1 species a day, up to 400 per year and that the annual rate of species loss could reach 10,000 by 1990 and 50,000 by the year 2000.  

In addition to the species lost, many others will be reduced to populations that cannot sustain themselves (extinction vortex) or that will have lost sufficient variability to resist future changes in climate, habitat or competition. 

Of the 11,500 plant species once found in Europe, 20 species are already extinct, 21% (2420) are endangered.  Of the 20,000 species found in the US at one time,  90 are extinct, and 11% (2040) are endangered or threatened.


At least two thirds of the land dwelling species are found in the tropics and about two thirds of those live in the forested areas.  This represents about half of the land species

on earth.  The lost species represent lost, unknown opportunity.

Based on recent estimates of 30 million species total, E.O. Wilson has calculated that we may be losing as many as 17,500 species per year.  It is said most of these are species never seen and never studied, animals that we are unaware even existed.  Some scientists believe species losses could be as high as one million by 2000.  Some scientists suggest we could lose 10% of all species by 2000 and more than 25% within a couple of decades.

Causes of Extinction
Historically, competition between species, over exploitation of species and habitat loss have all been important causes of extinction.  The most important cause today is habitat destruction.  Human population growth, economic growth, demand for food, beef, lumber, minerals

FOUR WAYS IN WHICH HUMANS CAUSE POPULATION DECLINE AND SPECIES EXTINCTION

Change to physical environment - habitat disruption (EG drain wetlands, pollution)

Change in Biological Environment - introduce new species (new predator), overhunting, secondary extirpation (loss of food species)

Extinction Vortex- a population to small to sustain a recovery

Minimum Viable Population  (MVP) smallest possible population size

VALUES OF BIODIVERSITY

 Direct values usually associated with economic value or resource value


AGRICULTURE


The most important sources of genetic material for plant breeders are wild or locally cultivated relatives of known plant species.  These are usually found in the areas where plants were originally discovered or domesticated.  The genes of wild or "old" plants represent a rich resource for developing new food sources or improved existing sources.  Just 20 plant species provide more than 80 % of the world's food and three of them (corn, wheat and rice) constitute 65% of the worlds food supply.



Insects are important pollinators; 90 of the most important US crops, values at more than $4 billion are pollinated exclusively by insects.



As with crops, livestock production tends to rely on only a few of the available species. By preserving the diversity of wild species suitable for game ranching, more efficient use can be made of land, water and other resources without decreasing nutritional returns.  For example certain animals require less water and are more disease resistant than others.


Medicine


Over 40 percent of the prescription drugs sold in the US contain chemical originally derived from wild species, about 25% of these drugs are still derived from plants, another 12 are derived from fungus and bacteria and 6% are from animals. the value of such products derived from wild sources approaches $40 billion/year.


Industry


Besides the obvious industries such as lumber/timber, many materials are derived from plants materials such as rayon.  Examples of walnut shells to replace silica sand in mold cleaning.

INDIRECT VALUES (Figure 12-15, pg. 327)


Extrinsic (not inherent, or external)



Aesthetic



Emotional



Economic from a sustainable standpoint



Environmental Service (Ecological role)



Evolutionary


Intrinsic (inherent, the nature of the thing)



ethical 

CHEMICAL AND GENETIC PROSPECTING 

CONVENTINO ON BIOLOGICAL DIVERSITY  developing countries share the profit from genetic resources

Genetic Patent Rights

BIOMES large scale categories of communities


Terrestrial - Tundra, Grassland, Desert, Taiga, Temperate Forests, Tropical Forests


Aquatic - Marine, Freshwater




Benthic life refers to bottom dwellers




Pelagic life refers to life in the water column

PROBLEMS IN THE BIOSPHERE
Hundreds of thousands of species are expected to become extinct in the next 20 years because of habitat destruction over depletion of populations.  Tropical forest and coral reefs will be harmed the most.  The development of the third world will have significant impact on biodiversity simply because 2/3 of all of the worlds species exist there.


Human destruction of habitat especially in the tropics, is the primary cause of extinction.  

RAINFORESTS

Tropical Rainforests are scattered between the Tropic of Cancer and the Tropic of Capricorn.  Broad leafed woodlands with at least 100 inches of rain per year.


Two types: Open (continuous grass cover like the African Savannah) and closed ( like the Amazon jungle).  At one time there were 5 billion acres of Tropical Rainforests, about half that much exists today and is continuing to disappear,  an area about the size of West Virginia disappears each year at a rate of about 100 acres per minute.  


Tropical rainforests are habitat to about 5 to 10 million species of plants and animals,  at least 50% and perhaps as much as 90% of all plant and animal life lives  in tropical rain forests.  It is estimated that 2/3 of the plant and animal life in a tropical rain forest are in the canopy.   US National Academy of Sciences reported in 1982 that a typical 4 square mile patch of rain forest may contain 750 species of trees, 125 types of mammals, 400 species of birds, 100 of reptiles and 60 of amphibians.  A single tree in the rainforest may support as many as 400 different types of insects.  It is estimated that a single hectare can support as many as 42,000 species of insects.


Only about 1% of the plants found in the rainforests have been analyzed for potential use in medicine, but more than 1/4 of all prescription and non prescription drugs used are  derived from plant materials.


The soil of a rainforest is usually poor and is fit for only two or three season of agriculture.  Nutrients are washed from the soil by the constant rain.  The albedo of deforested land is high and the localized heat changes rain patterns so that areas formerly wet become to dry.

DEFORESTATION


the total conversion from rain forest to other uses in which no functioning forest remains.  Is different from DEPLETION in which logging and other localized uses may remove trees but the forest, if only vestigial, is remaining.  The primary causes of deforestation are poverty, overpopulation, insecure land tenure or land policy, inequitable distribution of land and wealth.  The destruction is characterized by a change from rainforest to agriculture, cattle ranching, mining, logging and development of hydroelectric infrastructure.

Food and Agricultural Organization of UN estimates half of the forest is cleared by landless subsistence farmers.  Clearing the forest for permanent agriculture is the single largest cause of deforestation.  Use of wood as a primary source of fuel is the second most important cause, and commercial logging is the third.  These activities are supported and often encouraged by government policies.

OLD GROWTH FORESTS

 examples are the stands of Douglas Fir, giant sequoia, and coastal redwoods in western US.   

Studies have shown that when habitats become smaller, the number of species they carry decreases (not just fewer individuals, but fewer species).  Preliminary data from the World Wildlife Fund's Critical size of Ecosystems Project (Central Amazon)_ shows that when forest areas are isolated, the number of bird and mammal species living inside the test area declines.  There are competing studies that show species increase when the edge effect is increased by habitat subdivision suggesting several smaller habitats may be better than one large one.  Research opportunity?

WETLANDS

  Among the most diverse and important ecosystems.  Between 25 and 505 of the original wetlands have been lost.  54% of wetlands in US are gone.


Habitats of marshes and low-lying shallow areas and coral reefs are also threatened.  (Key West songe collection).  Wetlands serve as nursery areas for many species of birds, fish and crustaceans.

Community Degradation
Human impact on ecosystems is more likely to result in a degradation of the ecosystem rather than outright destruction.  Degraded refers to the decrease in numbers of some species within the community.  Pollution of air, water or soil could result in the reduction of an organism , the grasses in the Chesapeake Bay for example.  In turn the disturbance could results in  ecosystem simplification, where the number of species within an ecosystem is reduced. Different than minimum viable population or biological impoverishment which refers to a single species.

Ecological stability, the ability of an ecosystem to respond to change is related too diversity.  Ecologists believe than the more species present the better able the ecological system can resist or adapt to change.  The ability to weather changes is reduced in ecological systems whit few species. 

However an ecosystem can evolve to the point where the interaction of species is so tightly connected and defined that the system is very sensitive to changes,  The ecosystem can come to depend on a particular species for basic needs.  These species are known as keystone species.  Changes in the number or availability of the keystone species will have corresponding changes in the dependent species. 

Unique species are species not closely related to other living species  (example the PANDA)

Degradation occurs due to 


Overhunting


Pollution (Development, runoff, air/water pollution)


Competition(introduced species including people)


Loss of habitat (development)

HOW TO SAVE A SPECIES/HABITAT


Establish Preserves (Hot Spots)


Establish buffer zones


Link preserves into networks


Restrict land uses


Multiple Use Principle


Reintroduction

Sustainable harvests

