

Ecology C3, 4, 5, 6


Ecosystems

Ecology – study of interactions between organisms and their environment. (Video: How wolves change a river, 5 minutes).
Levels of Organization

· Species – group of organisms that can breed & produce fertile offspring. (collection of populations)
· Population – a group of the same species that live in the same area.

· Community – a group of different populations.

· Ecosystem – a community including the environment (abiotic factors).

· Biome – a collection of ecosystems with the same climate (determined by precipitation and temperature).
Sunlight is the main source of energy for life on Earth. (Chemoautotrophs get energy from inorganic chemicals.  Ex.  Bacteria around undersea vents).  Most organisms get their energy directly or indirectly from the sun.

Autotrophs or producers– make their own food.  They may use energy from the sun directly by photosynthesis, like algae, some bacteria, and plants or make energy by chemosynthesis, using sulfur for example.

Heterotrophs or consumers – get their energy from other organisms.

· Herbivores – eat plants.

· Carnivores – kill and eat animals.

· Omnivores – eat both plants and animals.

· Decomposers – break down organic matter, ex. Bacteria and fungi.

Energy flows in one direction, from the sun or inorganic compounds to autotrophs and then to various heterotrophs.

Food chain – feeding steps showing the one-way flow of energy, usually 3-5 steps long.

Food web – the complex feeding interactions of all the organisms in an ecosystem.

Trophic level – each step in the food chain or food web. 
ONLY 10 % of the energy available in a trophic level is transferred to the next trophic level.

Where does the rest of the energy go?  Used up in life processes, respiration, movement, reproduction, and the rest is lost as heat.

Matter is recycled within ecosystems. 
· Water cycle – evaporation, transpiration, condensation, precipitation, and root uptake.
· Carbon cycle:  Largest reservoir for C is sedimentary rock.  C in CO2 in atmosphere.  Enters biosphere by photosynthesis.  CO2  is a greenhouse gas, which keeps Earth 30oC warmer.
· Nitrogen cycle – N2 gas makes up 78% of Earth’s atmosphere. Plants & animals cannot use it in this form.  Bacteria turn it into useable forms such as ammonia through nitrogen fixation. Other bacteria convert ammonia into nitrates and nitrites. Animals eat the plants to obtain useable nitrogen. Nitrogen necessary to make proteins and nucleic acids.
Weather – day-to-day conditions.

Climate – the average temperature and precipitation in a particular region.  Climate is effected by:
· Latitude

· Winds

· Ocean Currents

· Precipitation and other factors.
Biotic factors – living things.
Abiotic factors – nonliving things, like temperature, soil type, etc.

Habitat – area where an organism lives.

Niche – role or job of the organism, ex. place in the food chain, when and how it reproduces, etc.

Predation – when one organism (predator) captures and feeds on another (prey).

Symbiosis – relationship in which two species live closely together.   National Geographic Article on crocs and butterflies.
· Mutualism – both species benefit.

· Parasitism – one lives on another and harms it.

Population size depends on:
· Number of births

· Number of deaths

· Number that enter or leave the population

Exponential growth – unlimited population growth (rapid).

Carrying capacity – number of individuals a given environment can support over time (max. average).
Limiting factors – decrease population growth.

· Density-dependent limiting factor – depends on population size, ex. Competition, predation, parasitism, and disease.

· Density-independent limiting factor – affect all populations in similar ways, regardless of the population size, ex. Floods.

Predator-prey relationships depend on each other.

Age-structure diagrams graph a human population divided into age spans and gender.  Shape reveals if population is in rapid growth or stable.

J-curve (exponential) and S-curve (has leveled out area) – draw

Human growth curve is still in a J curve, but many predict it will slow.

Practice site: http://betterlesson.com/document/380687/s-and-j-shaped-curves-graphing-worksheets-doc
Demography – study of human populations.

Biodiversity – number of different species in an area.
Threats to biodiversity:

Habitat loss – loss of area for organisms.  GREATEST threat.

Habitat fragmentation – split habitats.

Habitat degradation – Pollution of habitat, Ex. ozone depletion, global warming, algal blooms, silt in streams.

Over hunting/gathering – Hunting or gathering to extinction.

Non-native organisms  (exotics) can result in loss of native species.

Bioaccumulation – when concentrations of a harmful substance increase in organisms at higher levels in the food chain.

Conservation – wise management of natural resources.

Extinct –  none of the species is left in nature.

Endangered –  few numbers left such that extinction is likely.

Threatened –  declining rapidly.

Re-introduction programs are sometimes successful.

Habitat Degradation:

	Threat
	Most likely cause
	Possible Outcomes

	Global warming
	Increased release of CO2, methane, and other gases keep radiant heat from Earth trapped (Too much greenhouse effect).
	Increased world temperature, melted polar ice, flooding, extreme weather

	Acid rain
	Sulfuric acid and nitric acid from coal burning and car exhaust
	Less life in streams and lakes, damaged plants, poorer soils

	Algal blooms
	Poor farming practices allow for N & P to runoff into streams
	Smothering of other organisms by overgrowth of algae

	Ozone depletion
	Released CFC’s (chlorofluorocarbons) from coolants and styrofoam production…)
	Damaging UV light that causes more skin cancer and damages plants

	Metal poisoning
	Lead or mercury poisoning
	Hurts the nervous system of organisms, mostly the brain.


Sustainable practices/stewardship – using natural resources without depleting them.  Some examples: 

1. Re-planting trees to replace those used.
2. Biocontrols – using organisms that are predators of the target population to control pests instead of pesticides

3. Recycling/reusing products, etc.
Other concepts:
Excretion – getting rid of nitrogen wastes. Our kidneys do this.
Passive immunity – giving antibodies without having to make them on your own. Ex. breast milk to a child or a shot of immunoglobulin antibody).
Active immunity – when an organism makes an antibody due to exposure to a pathogen (bad “bug”) or when a vaccine is given.  The vaccine contains a piece of the “bug.”
External fertilization – sperm delivered on top or near eggs as female sheds them, examples – fish, frogs.

Internal fertilization – sperm delivered internally in female; aids in protection of the embryo, examples – birds, mammals.

Plants

Vascular – having veins.  In plants, all EXCEPT mosses have these.

Nonvascular – NOT having veins. Mosses use osmosis to move water.

Leaf anatomy: 

Epidermis  - outside waxy part that protects from drying.

Stoma or stomata – openings that allow gases through.

Guard cells – open and close the stomata.

Mesophyll – where most photosynthesis takes place in the lea
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