
NOTES: CH 3 - Introduction 

to ECOLOGY / the 

BIOSPHERE



ECOLOGY
VOCABULARY:

Ecology

Biosphere

Predation

Parasitism

Population

Niche

Habitat

Community

Ecosystem

Biotic vs. abiotic factors



*ECOLOGY = the scientific study 

of the INTERACTIONS between 

organisms and their 

environments



Ecology is 
MULTIDISCIPLINARY!!!

*Areas of Biology: *Other Areas of science:

-genetics -physics, chemistry

-evolution -geology, meteorology

-physiology

-behavior *Broad range of fields:

-sociology, law

-politics, economics

-mathematics



BIOSPHERE

BIOSPHERE = the global ecosystem; 

the sum of all Earth’s ecosystems

“all of LIFE and where it lives”

http://www.solarviews.com/cap/earth/earthafr.htm
http://www.solarviews.com/cap/earth/earthafr.htm


● the Earth is a single 

living system; it is a 

biosphere, or living 

globe which includes all 

the areas of land, air, & 

water where life exists

● the biosphere extends 

approximately 8 km 

above the Earth's 

surface as well as 11 

km below the surface of 

the ocean



● ECOSYSTEMS
-are interactions among populations 

and communities

-are shaped by 2 things: abiotic and 
biotic factors



*the environment includes:

• BIOTIC components

(living; all organisms)

http://www.saskschools.ca/~gregory/arctic/plants/orlichen.jpg
http://www.saskschools.ca/~gregory/arctic/plants/orlichen.jpg


and it includes:

• ABIOTIC components

(nonliving: temp., sunlight, water, 
nutrients, wind, pH)



What are some biotic and abiotic factors 

in this picture?













Biotic and abiotic factors 

determine…

● the survival and growth of an 
organism

● the productivity of the ecosystem in 
which the organism lives



Ecological Hierarchy:

● Ecologists study interactions of organisms 

at a variety of levels:

-INDIVIDUAL ORGANISM, where it lives, 

its prey/predators, interactions with 

similar/different individuals, etc…



POPULATIONS:

-POPULATION = all members of the 
same species living in the same general 
area and interbreeding



COMMUNITIES

-COMMUNITY = all 

populations in a given 

area

-includes HOW organisms’ 

interactions affect the 

community (CH 4)



ECOSYSTEM

ECOSYSTEM = the community and 

its surrounding environment (biotic 

and abiotic factors)

-energy flow

-materials / chemical cycling





Organism

Population

Community

Ecosystem

Biomes

Biosphere

Summary of 

Ecological Hierarchy



Also part of ECOLOGY…
● Food chains; trophic levels; food webs

● Materials cycling (water, C and N cycles)

● Population growth

● Carrying capacity, limiting factors

● Human impact on ecosystems





The Lorax!

“I am the Lorax, I speak for the trees, for the trees have no tongues!”



NOTES: 3.2-3.3 

- Energy Flow

VOCABULARY:
Producers

Consumers

(primary, secondary, tertiary)

Decomposers

Trophic level

Herbivore

Carnivore

Omnivore



ENERGY IN AN ECOSYSTEM

*ENERGY is required by all organisms for 

growth, maintenance, and reproduction

*ultimate source of energy = SUNLIGHT

http://www.picsearch.com/info.cgi?q=sun&cid=367742605894
http://www.picsearch.com/info.cgi?q=sun&cid=367742605894


THE FLOW OF ENERGY

● organisms that use the sun's energy to 

make food are called: PRODUCERS

-ex: plants

● each step of an organism eating another 

organism is called a TROPHIC LEVEL

(trophe means food in Greek)



Trophic Relationships in Ecosystems

1) PRIMARY PRODUCERS: 

-AUTOTROPHS (organisms that make their 

own food; usually photosynthetic);

-support all other trophic levels by using 

light or chemical energy to synthesize sugars

(e.g. plants, algae, some bacteria)

http://www.picsearch.com/info.cgi?q=green%20plants&cid=36475078081
http://www.picsearch.com/info.cgi?q=green%20plants&cid=36475078081


Trophic Relationships in Ecosystems

2) PRIMARY CONSUMERS: 

-HETEROTROPHS (must get food from 

environment); 

-HERBIVORES:  consume primary producers

(e.g. insects, snails, grazing animals, seed-

eating & fruit-eating birds and mammals)

http://images.google.com/imgres?imgurl=www.nhptv.org/natureworks/graphics/bison9.jpg&imgrefurl=http://www.nhptv.org/natureworks/americanbison.htm&h=429&w=635&prev=/images%3Fq%3Dherbivores%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN
http://images.google.com/imgres?imgurl=www.nhptv.org/natureworks/graphics/bison9.jpg&imgrefurl=http://www.nhptv.org/natureworks/americanbison.htm&h=429&w=635&prev=/images%3Fq%3Dherbivores%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN
http://www.petplace.com/articles/images/201714535.jpg
http://www.petplace.com/articles/images/201714535.jpg


Trophic Relationships in Ecosystems

3) SECONDARY CONSUMERS: 

-CARNIVORES; “meat-eaters”; eat 

herbivores (e.g. spiders, frogs, insect-eating 

birds, carnivorous mammals, etc.)



Trophic Relationships in Ecosystems

4) TERTIARY CONSUMERS: 

carnivores that eat other 

carnivores

-(e.g. hawk that eats 

snake that eats mouse)





Trophic Relationships in Ecosystems

also…

OMNIVORES: eat a variety of plant and 
animal food sources

EX: humans

SCAVENGERS: eat 

animals that have 

already died

EX: vultures, buzzards, 

ants, beetles



Trophic Relationships in Ecosystems

5) DECOMPOSERS: 

feed off of and break down dead materials, 

including feces; 

(e.g.: fungi, bacteria)

http://www.picsearch.com/info.cgi?q=fungus&cid=845572767978
http://www.picsearch.com/info.cgi?q=fungus&cid=845572767978


Trophic Relationships in Ecosystems

6) DETRITOVORES: feed on detritus particles, 

chewing or grinding them into even smaller 

pieces (e.g.: earthworms, mites, snails)



FLOW OF ENERGY:

Energy flows through 

an ecosystem from 

the sun, to producers, 

to consumers to 

decomposers

IN ONE DIRECTION!!!



FOOD CHAINS

● FOOD CHAIN: the 

pathway along 

which food / energy is 

transferred 

from trophic level 

to trophic 

level, beginning with 

the primary producers



**arrows show the
direction of energy 
flow!





FOOD WEBS

● FOOD WEB: more 

elaborate pathway 

showing ALL

feeding relationships





Web

http://www.starfish.govt.nz/shared-graphics-for-download/ocean-foodchain.gif
http://www.starfish.govt.nz/shared-graphics-for-download/ocean-foodchain.gif
http://www.starfish.govt.nz/shared-graphics-for-download/ocean-foodchain.gif




ENERGY IN AN ECOSYSTEM

● an ecosystem’s entire 

“energy budget” is 

determined by the 

photosynthetic activity

of the system



● at each higher trophic 

level, less and less of 

the original energy 

captured by producers 

is available

● WHY? Because some 

of the energy is used 

by the animal in daily 

activities (respiration, 

reproduction, heat, 

etc.)



● approximately 10% of the 

energy at one trophic level 

can be used by animals at 

the next trophic level 

-ex: 10% of the plant's 

energy is stored in the  

tissues of herbivores (plant 

eating animals) & 10% of the 

energy in herbivores is 

stored in the tissues of 

carnivores (animal's that eat 

other animals)

http://images.google.com/imgres?imgurl=www.nhptv.org/natureworks/graphics/bison9.jpg&imgrefurl=http://www.nhptv.org/natureworks/americanbison.htm&h=429&w=635&prev=/images%3Fq%3Dherbivores%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN
http://images.google.com/imgres?imgurl=www.nhptv.org/natureworks/graphics/bison9.jpg&imgrefurl=http://www.nhptv.org/natureworks/americanbison.htm&h=429&w=635&prev=/images%3Fq%3Dherbivores%26start%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8%26sa%3DN
http://www.petplace.com/articles/images/201714535.jpg
http://www.petplace.com/articles/images/201714535.jpg




ENERGY FLOW IN AN 

ECOSYSTEM

● only about 10% of the calories consumed

by an organism is used for growth

● the remaining food / energy consumed is 

used for cellular respiration or is passed out 

of the body as feces



ENERGY FLOW IN AN 

ECOSYSTEM

● The energy in the feces stays in the system 

and is consumed by detritovores & 

decomposers.

● The energy used in cellular respiration is 

lost from the system (in the form of 

HEAT).



SO…

80-90% of the energy available 

at one trophic level NEVER 

TRANSFERS TO THE NEXT!!



PYRAMID OF ENERGY: depicts the 

amount of energy available at each 

trophic level







PYRAMID OF NUMBERS:

● based on the population 

sizes of organisms at each 

trophic level

● usually have big numbers at 

the base of the pyramid and 

small numbers at the top

● possible for these pyramids to 

be inverted (e.g. 1 tree can 

feed 50,000 insects)



PYRAMID OF BIOMASS:

● expresses the weight of living material

available at each trophic level



NOTES: 3.4 –

Cycles of Matter
VOCABULARY:
Nutrient cycles

Evaporation

Transpiration

Condensation

Precipitation

Infiltration

Assimilation

Denitrification

Nitrogen fixation



● although energy 

moves in a one-

way direction 

through an 

ecosystem, 

nutrients are 

recycled!



NUTRIENT CYCLES

● Minerals are also moved through trophic 

levels but they cannot be replenished by the 

sun…

-therefore minerals need to be recycled 

-this is done by:

● Water cycle ● Carbon cycle

● Nitrogen cycle ● Phosphorus cycle



WATER CYCLE:

● Life depends on water

● 6 steps to the water 

cycle

-Precipitation

-Evaporation

-Transpiration

-Condensation

-Infiltration

-Runoff



● PRECIPITATION:

-falling products of 
condensation in 
the atmosphere 

-4 types

● Rain

● Hail

● Sleet

● Snow



● CONDENSATION:

-process where water 
vapor condenses to 
droplets to form 
clouds or fog

● EVAPORATION:

-changing from a liquid 

to a gas 

(water vapor)

● TRANSPIRATION:

-passage of water 
from plant leaf to 
atmosphere





Water Cycle (cont.)

● INFILTRATION:

-seepage of water 
into rock or soil

-how water gets back 
into the ground

● RUNOFF:

-water that drains or 
flows into streams 
or other bodies of 
water



● Where does the water cycle start?

-at any of the 6 stages

● Does the water cycle go in the same order?

-No…

● some water droplets stays frozen for years 

(glaciers, snow capped mountains)

● some water droplets 

may evaporate then 

condense repeatedly

● some water may stay 

in the ground for year 

(aquifers)…etc.





THE CARBON CYCLE:

● Carbon is the 4th most abundant element

● All organisms need carbon 

● Not including water, people are about half 
carbon

● 3 ways carbon is moved through an 
ecosystem

-Photosynthesis

-Respiration

-Combustion



CARBON CYCLE:

● PHOTOSYNTHESIS: autotrophs take in 

CO2 and convert solar energy into 

carbohydrates (sugar)

● RESPIRATION: cells break down glucose 

to release the energy and give off CO2

● COMBUSTION: burning







NITROGEN CYCLE:

● 78% of the air is 
nitrogen; 

● all organisms need 
nitrogen for structure 
and function; 

● nitrogen in the air is 
not useable

● so how do organisms 
get the nitrogen they 
need?





3 processes that recycle nitrogen:

● ASSIMILATION: process of 
absorbing raw material (i.e. minerals)

-plants absorb nitrogen-compounds from the 
soil and incorporate it into their cells/tissues





3 processes that recycle nitrogen:

● NITROGEN FIXATION: process 
where bacteria convert atmospheric 
nitrogen into useable forms for plants
-Bacteria found in plant root nodules

-Fertilizers (contain already 

“fixed” forms of nitrogen: 

nitrates, nitrites, ammonia, 

ammonium)

-Lightning



3 processes that recycle nitrogen:

● DENITRIFICATION: releasing 

nitrogen into the atmosphere
-Bacteria in soil break down nitrogen wastes in 

the soil and release nitrogen back into the air





NITROGEN CYCLE:

● Other ways to get 

nitrogen back into the 

cycle

-animal wastes

-dead organisms 

decaying


