Chapter 3 How Ecosystems Work

3:1 Energy Flow in Ecosystems

I. Life Depends on the Sun

a. All systems require energy to function

b. Photosynthesis

i. Fixes energy from the sun in a usable form

ii. Carbon dioxide + Water  (Light & chrlorophyll)( Sugar + Oxygen

iii. Producers

1. plants

2. algae (protists)

3. some bacteria

c. Cellular respiration

i. Oxygen + sugar ( carbon dioxide + water + ENERGY

ii. ALL producers 

1. autotrophs

2. energy directly from the sun

iii. ALL consumers

1. heterotrophs

2. energy indirectly from the sun

d. Deep Ocean Exception

i. Light does not penetrate to ocean depths

ii. Alvin  and ocean vents

iii. Black and white smokers

iv. Chemosynthetic bacteria

II. What Eats What?

a. Herbivores

b. Carnivores

c. Omnivores

d. Scavengers

e. Decomposers

III. Cellular Respiration

a. Liberate energy from food made or eaten

b. Use energy for??

IV. Energy Transfer

a. The energy stored by plants must be passed to other organisms in order to be of use

b. Food Chain

i. Sequence of organisms where each feeds on the next

ii. Usually only 5-7 links p59
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c. Food Web

i. More realistic representation

ii. Some organisms are “choosy” others are not p60

d. Trophic Levels

i. Each step in the transfer of energy

ii. Producers make up the first

1. usually more numerous

2. where energy is fixed into the system

iii. at each level energy is used for growth, breeding, daily activity

e. Energy Loss

i. only 10% of energy is available to the next level

ii. energy is “lost” as it is passed to top consumers

iii. what happens if sun no longer shines?

3:2 The Cycling of Material

I. The Water Cycle p 63

a. Precipitation

b. Evaporation

c. Null cycle

d. Condensation

e. Runoff

f. Percolation

g. Groundwater/water table

h. Transpiration

i. Sun

j. Human impact on the cycle

i. Seeding clouds to start or prevent rain

ii. Pumping groundwater 

iii. Paving over land

iv. pollution

II. The Carbon Cycle p64

a. Organisms are carbon based 

i. Carbon is the backbone of the organic molecules

ii. Protein, fat, carbohydrates

b. carbon enters the cycle during photosynthesis

c. carbon is transferred through the food chain

d. carbon is recycled over and over

e. Human impact

i. Burning fossil fuel

ii. Burning living plant material

iii. Removing vegetation

III. The Nitrogen Cycle p 65

a. necessary to build proteins

b. 78% of atmosphere but unusable by most organisms

c. nitrogen fixing bacteria
i. only organisms able to use N gas

ii. roots of legumes; mutualistic relationship

iii. free living in soil 

d. cycle completed by decomposers

e. human influence

i. use of artificial (chemical)  fertilizers

ii. genetically engineered crops

3:3 How Ecosystems Change

I. Succession p 67

i. Regular pattern of changes over time in the types of species in a community

ii. Each change causes additional change

iii. Stages:

1. nudation

2. migration

a. pioneer species

3. ecdysis

4. reaction

5. climax

a. tropical rainforests

b. temperate forests

c. taiga

d. savannas

e. grasslands

f. chaparral

g. deserts

h. tundra

i. aquatic systems

i. coral reef

ii. beach/tidal zone

iii. open ocean

iv. lentic systems

v. lotic systems

vi. marshes & swamps

iv. Types

1. Primary

a. Occurs where no system has previously existed

b. Examples?

c. Slow; soil must form p70

i. Physical weathering

1. freeze thaw

2. running water

3. glaciation

ii. lichens 

1. thin soils 

2. new plants

2. Secondary

a. Occurs when a previous system is disturbed

b. Examples

c. Fire maintained communities

i. Fire climax

ii. Dependance on fire
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3. Eutrophication (not in text)
a. Succession in lakes/ponds

b. Results in gradual filling to dry land system

c. Process

i. Oligotrophic body

1. few nutrients, clear, 

2. much oxygen, deep

ii. developing

1. more organisms,

2.  oxygen used in decomposition

iii. Eutrophic

1. many organisms & nutrients, 

2. little oxygen, shallow, swampy

