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Ecology - The study of the relationships between living organisms and their physical environment.

A group of organisms 
that can interbreed and 

produce fertile offspring.

A group of organisms of the 
same species who live in at the 
same area at the same time.

A group of populations 
living and interacting with 

each other in an area.
A community and its 
abiotic environment.

Species Population

Community Ecosystem

Habitat - The environment where an organism lives. Including biotic and abiotic factors.

Limiting factor: A factor that LIMITS the survival of an organism. 
(Once a factor extends beyond the tolerance zone of an organism it becomes a limiting factor.)

The factor is suitable to 
most organisms without the 
need to adapt. 

The factor becomes harsher 
leading to special 
adaptations for the extremes 
- means less competition

No organism can adapt to 
tolerate the conditions, 
leading no organisms being 
able to survive. 

Need to be adapted to these factors to survive
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Example

Water depth – light penetrate only shallow depth. Too deep, no light, no coral reef.
Water clarity – coral need clear water. too much pollution or sediment leads to not enough light.
Water temperature – corals survive in narrow range (20℃-28℃). Too hot leads to stressed corals: bleached coral.
Salinity – coral need correct salt level. freshwater may not be correct salinity.
Water pH – Increased acidity (lower pH – acidification) results in less calcium carbonate compounds being available 

in the water for corals to use when building reefs. 
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Potential limiting factors [Big ocean, small occupation by coral reef]

Symbiotic relationship between coral polyps and 
microscopic algae called zooxanthellae.

Coral reef formation 

Environmental gradient (factor)
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Taiga
Climate:
Very cold winters (-40℃ to 20℃) with high 
precipitation (in the form of snow).
 

Communities: 
Dominated by conifer trees, animals are adapted for very 
cold temperatures. The largest terrestrial biome on earth. 

Grassland 
Climate:
Semi-arid. Annual temperature depends varies between 
-20℃ and 30℃ (depends on latitude).
Communities:
Domminated by grass species (lack of trees due to low 
water). Animals include grazers and few predators. 

Tropical Forest
Climate:
Very high precipitation between 2,000 and 10,000mm 
a year. Warm temperatures (20-25℃).
Communities:
Very high animal and plant biodiversity with 
nutrient-poor soil (*non-deciduous plants).

Temperate forest 
Climate:
Four seasons without extremes in temperature, high 
precipitation (between 750 and 1,500mm a year). 
Communities:
Rich soil dominated with deciduous broad-leafed trees 
and a rich variety of animal species. 

Hot Desert
Climate:
Very low precipitations with hot temperatrues during 
daytime but cold at night.
 

Communities:
Sparse vegetation (spines) and burrowing animals 
active during the night.

Big Brain Tip!
Taiga = Trees a lot
Tundra = trees unfortunately none
“undra” sounds like “under”: little rain

...
“Multiple ecosystems 

could exist in one biome”

Characterized by rainfall and temperature.  
Therefor, any one biome can be found in 

various locations.

What distinguishes one
biome from another?

Definition – A large geographical area that contains 
communities that are adapted to living in those environments.
Scope – Very broad (large)

ECOSYSTEM VS BIOME?

Definition – A community and its abiotic environment
Scope – Any size (there is an ecosystem living on just your hand) Snowfall can exist in 

different biomes 
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Climate:
Cold temperatures  (-40℃ to 18℃) and low 
precipitation. Dark for long periods of time in the winter. 
Communities:
No trees (soil is frozen) and animals adapted to hibernate 
or migrate when the conditions become harsh.

Tundra 

Biomes 
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Examples of organisms that have adapted to their environment

Name: Sea oat (Uniola paniculata)  
What: Species of grass. 
Where: Sand dunes.

Sand dune grass species 

Massive intertwined roots help to hold the sand in place. Growth of 
sand dunes.

Characteristics/Adaptations:

Narrow leaves helps reduce transpiration (water loss).
Can close stomata if conditions around roots are dry for very long.
Large, shallow root system. Dense interwoven roots are needed to 
maximize water uptake during water availability periods (short).

Survive immersion in salt water for short period of time

Drought resistant 

Prevent beach erosion

Name: Red mangrove (Rhizophora mangle).
What: Tropical & subtropical tree. 
Where: Saltwater tidal zones. Unusual – germinates and begin to grow before falling from parent 

plant. It is called a propagule. Falls in water and floats. Absorbs water.

Extend above the water line (spider like support system).
Absorb oxygen above water to support bit below water.
Filter salt (below water), giving tree access to fresh water.

Protective habitat (fish and other marine animals).

Fruit

Prop roots 

Other organisms benefit

Characteristics/Adaptations:

Nodes

Rhizomes

Mangrove tree species 

Hot desert adaptations (fennec and cactus)

Name: Saguaro cactus (Carnegiea gigantea)
Where: Sonoran desert (in North America)

Name: Fennec fox (vulpex zerda)
Where: Desert areas of the Sahara (in North Africa)

Thick waxy skin (waterproof). Covered by bristles as a 
defense against grazers. 
Single long taproot that it sends down to retrieve deep 
water.
Massive shallow root system to absorb occasional 
rainwater.
Sponge-like storage tissue.

Characteristics/Adaptations:
Water gathering and retention

Water is primarily from food.
Kidneys adapted to reabsorb most of the water that 
passes through them. 
Rarely urinate.
Nocturnal (cooler temperatures).

Characteristics/Adaptations:
Water gathering and retention

Very long large ears
Highly vascular to help dissipate heat.
Help locate small animals moving underground. 
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Tropical rainforests

Characteristics/Adaptations:

Name: Kapop tree (ceiba pentandra)
Where: For example, amazon. Upper canopy.

Name: Poison dart frogs
Where: Tropical rainforest

Highly toxic chemicals in their skin because of their diet of 
poisonous insects.
Very bright colors and body patterns to warn predators.
Rainforest allow small pools of water for frogs in bromeliad 
plants.   

Tall – More sunlight
Buttress roots - Support structure & rapid 
growth in shallow soil.

Characteristics/Adaptations:

[High temperature, and abundant rainfall. Organisms compete for sunlight] 



Notesnotes
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