Ecology Vocabulary

Ecology = The scientific study of interactions among organisms and their environments.

Biosphere = The portion of Earth that supports life. It extends from the atmosphere to the bottom of the oceans.

Abiotic Factors = The nonliving parts of an organism’s environment (e.g. temperature, moisture, light, type 



        of soil and nutrients, etc.)

Biotic Factors = All the living organisms that inhabit an environment.

Species = A group of organisms that are able to produce fertile offspring and that share common genes and 


       therefore resemble each other in appearance, behavior, and internal structure.

Population = A group of organisms of one species that interbreed and live in the same place at the same time.

Community = A collection of several (or all of the) interacting populations that inhabit a common environment.

Ecosystem = The interactions among populations in a community. Includes all of the biotic factors as well as


             the community’s physical surroundings, or abiotic factors.

Biome = A group of ecosystems with the same climax communities (&/or climates).

   Organism  (  Species  (  Population  (  Community  (  Ecosystem  (  Biome  (  Biosphere
Habitat = The place where an organism lives out its life.

Niche = An organism’s way of life. The role and position a species has in its environment. It includes all 


    biotic and abiotic interactions as an animal meets its needs for survival and reproduction.

Predation = The act of killing and eating another organism.

   1) Predator = An organism that kills and eats another organism.

   2) Prey = An organism that is killed and eaten by a predator.


Competition = the relationship between species that attempt to use the same limited resource (e.g. hyenas 



fighting with lions over a carcass or trees competing for sunlight at the top of the canopy)

Symbiosis = A close association between two or more organisms of different species.

   1) Commensalism = A type of symbiotic relationship in which one species (the symbiont) benefits 



            and the other species (the host) is neither harmed nor benefited.

   2) Mutualism = A type of symbiotic relationship in which both species benefit from the relationship.

   3) Parasitism = A type of symbiotic relationship in which one organism benefits (the parasite) at the


                 expense of the other species (the host).

· Host = Generally, the larger of the two species in a symbiotic relationship.

· Symbiont = Generally, the smaller of the two species in a symbiotic relationship.

Autotroph = producers = Organisms that use energy from the sun or energy stored in chemical 


           compounds to manufacture their own nutrients.

Heterotroph = consumers = An organism that cannot make its own food and must feed on other 


           
  organisms for energy and nutrients.

Decomposer = Organisms, e.g. fungi and certain bacteria, that break down and absorb nutrients 



   from dead organisms.

Biomass = The total weight of living matter at each trophic level. 

· A pyramid of biomass represents the total dry weight of living material available at each trophic level.

Food Chain = A sequence in which energy is transferred from one organism to the next as each

              organism eats another. 

· example of a food chain in an ocean ecosystem

algae (producers) ( krill ( cod ( leopard seal ( killer whale 

· poisons (e.g. DDT) can also be passed on in a food chain

· Ecosystems are much more complicated than a simple food chain. 

1. They generally contain many more species than those present in a single food chain.

2. Most organisms feed on more than one kind of food. 

Food Web = A model that expresses all the possible feeding relationships at each trophic level in a


            community.

Trophic Level = Organism in a food chain that represents a feeding step in the passage of energy 



     and materials through an ecosystem.

· each time energy is transferred, less of it is available to organisms at the next trophic level

a. some energy is lost during the process of converting food to energy

b. organisms use much of the remaining energy to carry out the functions of living (producing new cells, regulating body temperature, moving)

c. about 90% of the energy at each trophic level is used up in this way

d. the remaining 10% becomes part of the organism’s body, stored in its molecules (muscle, fat, etc.)



         

    

Label:  (producers, primary consumers, secondary consumers, tertiary consumers, herbivores, carnivores, 

    omnivores, example of each of those, & how much energy is lost from level to level)
POPULATION DYNAMICS

Population Growth = An increase in the size of a population over time.

· It is exponential not linear – means that as a population gets larger, it grows faster

· Would you prefer a million dollars today? Or a penny today, doubling what you have every day for a month???

· Exponential growth results in a “population explosion” – the larger it gets, the faster it grows
Exponential Population Growth = As a population gets larger, it grows at a faster rate.

· Population grows in the same way that money grows when it's left to compound interest in a bank.

· World Population Census

○  1700 =      600,000,000

○  2000 =   6,000,000,000

○  1800 =      900,000,000

○  2007 =   6,625,000,000

○  1900 =   1,500,000,000

○  2050 ~ 10,000,000,000

○  1960 =   3,000,000,000
           

· As population density increases, so does competition for limited resources. Less access to resources means increase in death rate until levels off at carrying capacity.
Carrying Capacity = The number of organisms of one species that an environment can support.

· Limiting factors of population growth such as food, habitat, mates, etc.

· Results, in time, in a leveling off – an S-shaped growth curve

· Births exceed deaths until carrying capacity is reached

· If population overshoots carrying capacity, deaths exceed births

· Predators and parasites tend to follow growth curves of their prey and hosts


            (





     Time  (
     (label above: lag phase, rapid growth, carrying capacity, J-curve, S-curve)

See Figure 4.2 (pg. 92), Figure 4.3 (pg. 93), & Figure 4.4 (pg. 94)

Limiting Factor = Any biotic or abiotic factor that restricts the existence, numbers, reproduction, or


     distribution of organisms.

· examples = sunlight, climate, temperature, water, nutrients/food, space, soil pH &/or 


   chemistry, other organisms, etc.

Limiting Factors of Population Size

1. Density-dependent factors 

· Include disease, competition, parasites, and food

· Have an increasing effect as the population increases
2. Density-independent factors 

· Most are abiotic factors, such as temperature, storms, floods, drought,  habitat destruction, and pollution

· Affect all populations, regardless of their density
Predation also affects population size

· Predator-prey relationships often show a cycle of population increases and decreases over time (lynx and snowshoe hare ( see graph on pg. 98)

· Hare food supply increases = increase in hares (reproduction increases)

· Increase in hares = increase in food supply for lynx = increase in reproduction 

· More predators = less hares

· Less hares support less lynxes (so die)

· Cyclic curve with predator curve behind prey curve
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Population Growth Rate (PGR) = birth rate – death rate

Population growth graphs:  See Figure 4.11 (pg. 103) 

· draw each graph below and explain what causes each typedd

1) stable growth

2) rapid growth

3) slow growth 

4) negative growth
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( do “Random Sampling” lab & “Estimating Population Size” lab

Biodiversity = The variety of life in an area; usually measured as the # of species that live there.

· All living things are interdependent on each other; they rely on the various niches that each provide within the ecosystem and environment. 

· The extinction of an animal in the environment effects all organisms in that environment, either directly or indirectly.

· Biodiversity brings stability to an ecosystem. A change in species within a community can destabilize an ecosystem.

Humans Depend on Biodiversity

1. Supply of O2 and removal of CO2 by plants and algae

2. Foods (meats, seafood, dairy, vegetables, fruits, etc.)

3. Raw Materials (clothing, furniture, products, autos, etc.) – textile industry

4. Pharmacology/Health (drugs and active compounds)

Extinction = The disappearance of a species when the last of its members dies. 

· It is a natural process and Earth has experienced several mass extinctions during its history

· Humans are also causing a large percentage of extinctions based on their activities worldwide. 

· The rise in extinctions caused by Man is due in part to the needs of the expanding human population, habitat destruction, and land exploitation, (as well as introduced non-native species and native species exploitation).

Endangered Species = A species is considered endangered if its numbers become so low that 



extinction is possible.

Threatened Species = When the population of a species is likely to become endangered.

Threats to Biodiversity

1. Habitat Loss – deforestation for agriculture, cattle, or lumber

a. Rain Forests – lands cleared for any reason tend to be worthless after because the 


 
           land is very nutrient-poor

b. Coral Reefs – sensitive to minor disturbances (pH, temperature, pollution, etc.)

2. Habitat Fragmentation = The separation of wilderness areas from other wilderness areas (caused by a number of reasons, e.g. highways, oil pipelines, electrical wire poles, etc.). This contributes to:

a. An increased extinction of local species

b. A disruption of ecological processes

c. New opportunities for invasions by introduced or exotic species

d. Increased risk of fire

e. Changes in local climate

( the smaller the fragment, the less biodiversity that can be supported

3. Edge Effect = The different conditions along the boundaries of an ecosystem. The edge of a habitat or ecosystem is where one habitat or ecosystem meets another. (Edges tend to have greater biodiversity b/c different habitats with different species are brought together there.) What happens at an edge often affects what happens in the interior of that area.

4. Habitat Degradation = The damage to a habitat by pollution. 

a. Burning fossil fuels (CO2, SO2, CO, NOx)

b. Acid precipitation 

c. Ozone layer loss/thinning (CFCs)

5. Water Pollution – excess fertilizers and animal wastes, detergents, (industrial) chemicals, heavy metals, plastics and nets, spills and dumping, etc.  
6. Land Pollution – garbage, pesticides (DDT) 

7. Air Pollution – burning fossil fuels, aerosols (CFCs), chemicals, particulate matter released by industries, etc.

8. Exotic Species = The introduction of new species into an ecosystem, either intentionally or not.

· can cause disruptions to food chains and webs or even complete elimination of native species

· b/c not vulnerable to local competitors or predators

Some species are particularly important to the health of their ecosystems. These are called "keystone species", because like the center stone in an arch, their removal can collapse the entire system.
Conservation Biology = The study and implementation of methods to protect biodiversity.

Natural Resources = Those parts of the environment that are useful or necessary for living organisms. (e.g. sunlight, water, air, plant & animal resources)

Methods of Conservation:

1. Legal protections of species 

a. Endangered Species Act – became law in 1973; illegal to harm, in any way, a species on the endangered or threatened list; can’t change its ecosystem either

b. Convention on International Trade in Endangered Species (CITES) – established lists of species for which trade is prohibited or controlled; also includes products

2. Preserving habitats – creation of natural preserves and national parks

3. Habitat corridors – connecting separated (and often protected) areas

4. Working with people – rangers, law enforcement, military; restricting access; managed care; education and sustainable use

5. Reintroduction and species preservation programs – captive breeding programs, in-vitro, transplantation (from another region), etc.

6. Captivity – zoos, preserved areas, etc.

7. Protecting plant species – seed bank, freezing
Conservation Actions

There are many ways conservation biologists are addressing the extinction crisis. These include:

· Establishing protected areas where wildlife habitat is preserved or restored
· Developing new ways to farm, log, and graze livestock, that preserve habitat values
· Educating citizens about the importance of conserving wildlife and things they can do to help wildlife and the environment in general
· Encouraging changes in production and consumption that foster resource conservation and reduce waste and pollution, through legal or economic incentives
· Enacting and enforcing laws and international treaties that regulate exploitation of wildlife and wildlife trade
· Establishing captive breeding programs for species whose populations have been so depleted that they need human help to increase their numbers and genetic diversity
· Providing alternatives to local people who are dependent on wildlife and forests for food and fuel
· Encouraging family planning to reduce human population growth
Carbon Cycle 
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A. abiotic factors
E. competition

I.  habitat

N. predator

B. autotroph

F. consumer

J.  host


O. symbiont

C. biotic factors
G. decomposer
K. niche

P.  trophic level

D. community

H. ecosystem

M. population
 

_____ 1.   place an organism lives

_____ 2.   an organisms’ attempts to use the same resources

_____ 3.   organism a parasite takes nourishment from

_____ 4.   an organism that makes its own food (also known as a producer)

_____ 5.   the level of a food chain that an organism occupies

_____ 6.   the living parts of an ecosystem

_____ 7.   an organism’s way of life

_____ 8.   an organism that gets energy by eating other organisms 

_____ 9.   the nonliving parts of an organism’s environment 

_____ 10. all organisms in a certain place and their physical environment

_____ 11. a group of interacting populations of different species

_____ 12. generally, the smaller of the two organisms in a symbiotic relationship

_____ 13. a group of individuals of the same species living in a particular place

_____ 14. an organism that hunts another organism with the intent to kill and eat it

_____ 15. an organism that gets energy by breaking down dead organisms

_____ 16. Which of these pairs of organisms probably belong to the same trophic level?

A. humans, bears


C. humans, cows

B. bears, deer


D. rabbit, bobcat

_____ 17. The energy lost between trophic levels 

A. can be captured only by parasitic organisms

B. cools the surrounding environment

C. is used in the course of normal living

D. disappears forever

_____ 18. From producer to secondary consumer, about how much energy is lost?

A. 10 percent


C. 99 percent

B. 90 percent


D. 200 percent

_____ 19. An example of a population is

A. all trees in a forest

C.   all plants in a forest

B. all maple trees in a forest
D.   all animals in a forest

_____ 20. Select the correct order from smallest (left) to largest (right).

A. ecosystem, population, community, organism

B. population, organism, ecosystem, community

C. organism, population, community, ecosystem

D. organism, community, population, ecosystem

_____ 21. Which is an example of competition?

A. two species of insects that feed on the same rare plant

B. a bobcat and a jackrabbit

C. an African lioness feeding her cubs

D. a tick living on a dog

_____ 22. What part of an ecosystem is not part of a community?

A. the different bird species
C.   the abiotic factors

B. the biotic factors

D.   a single worm

_____ 23. Which of the following is true of primary consumers?

A. they make their own food 
C.   they obtain their energy directly from the sun

B. they are also called herbivores
D.   they sometimes eat other consumers

_____ 24. Which is not true of consumers?

A. they are also called heterotrophs 


B. they make their own food



C. they get their energy indirectly from the sun

D.   they sometimes eat other consumers

Identify:  Write the word that best describes each sentence in the spaces provided.


Predation , Competition , Parasitism , Mutualism , Commensalism

____________________ 25. Three lampreys are attached to a fish and sucking its body fluids.

____________________ 26. An owl snatches a mouse from a field to eat.

____________________ 27. A horse eating apples fallen from an apple tree.

____________________ 28. squirrels fighting over the same tree to build a nest in

____________________ 29. An orchid attaches to a high tree branch to receive more sunlight; 




        the tree is not affected by the orchid.

____________________ 30. Bluegill fish find shade under lily pads in a pond. 

  








