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

Niche - The unique role (job) that a species plays in a 
community and where the organism lives (habitat) Big Brain Tip!

Extant – currently existing
Extinct – currently not existing 

(the whole species) 
?

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

Abiotic factors
(anything non-living)

Amount of sunlight
Water availability 

Type of soil  
Temperature

Etc…
pH range

Fundamental niche

The potential niche that it could inhabit, given the 
adaptations of the species and its tolerance limits.

The actual niche that it inhabits. Can be different from 
fundamental niche because of competition with other species.

Realized niche

A dogs fundamental niche could be an 
entire town, a forest or wherever its 
adaptations allow it to be…

… but it’s realized niche is limited to the 
backyard of a house due to various reasons. 

*Seen in B4.1

Principle of competitive exclusion

How is the realized niche affected by competition? 

G.F. Gause (1934) “When two species have a similar need for the same resources 
in the same space at the same time, one will be excluded.”
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When the two organisms are placed in the same environment but separately, they can both 
thrive as they have the adaptations to do so. 
But if they are put in the same environment simultaneously, the one with better adaptation 
will outcompete the other and exclude it  
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[Also known as producers]

Self Feeding
Organisms that can synthesize organic 
matter (food) from inorganic* matter.

+ +

Other Feeding

[Also known as consumers]

Organisms that obtain organic matter 
(food) by consuming organic* matter. 

[Food is ingested, digested 
internally, absorbed and assimilated] 

Holozoic Nutrition

Categories: 
1. Herbivores – eat plants

 
2. Carnivores – eat meat
3. Omnivores – eat both 
4. Detritivores – decomposer 
5. Saprotrophs – decomposer 

Obligate mixotroph
Need BOTH to grow and survive

Organisms that can both synthesize 
their own food and obtain their food 

from organic matter.

Facultative mixotroph
Can survive with one, but use other as supplement 

Euglena

Venus fly trap

Mixed Feeding

Leaf eater – folivores 
Fruit eater – frugivores 

Chemosynthesis (Chemoautotroph) - synthesizing organic 
matter from inorganic matter without the help of sunlight

Photosynthesis – synthesizing organic 
matter (glucose for energy) from inorganic 
matter with the help of sunlight (photo)

Usually associated with archea & bacteria

–  Inorganic matter –
Do not contain C-H bonds but may contain 

carbon, includes rocks, minerals etc.

macromolecules 4The Carbohydrates Nucleic acids 
Proteins Lipids

–  Organic matter –
Contain C-H bonds. 

Includes the 4 macromolecules

Na Cl

Organic

Inorganic

Decompose (break down) dead 
organic matter by releasing enzymes 
onto their food, allowing digestion to 

happen outside their bodies. Nutrients 
are subsequently absorbed.

E.g. Fungi & Bacteria DetritivoresSaprotrophs

Organic

Organic

Decompose (break down) dead organic 
matter by direct consumption. They ingest 

and digest internally.

E.g. earthworms, woodlice, other insects

Feeding and Nutrition in different organisms

Nutrient Cycle
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Pre-molar:
Used for crushing or slicing up food.  

Molar: 
Used for grinding and reducing 
it to a paste for swallowing.

Canines: 
Sharper and used for ripping/tearing 
tougher materials such as meat.

Incisors (front teeth): 
Used for cutting of bite sized pieces 
of food. 

Different tooth shapes depending on diet:
Herbivores:  

Carnivores:  

Omnivores:  

Shearing and crushing plant material. 

Killing & breaking tough meat. 

Suitable for meat and plants. 

Large incisors and wide premolars.  
Molars with rounded peaks and valleys.

Incisors & canines: Sharp, pointed
Premolars & molars : serrated & narrow

Mix between the two above.

How can you guess an organism’s 

side

top

Herbivores  

These patterns can then be analysed under the microscope! 

(small abrasions or removal of a tooth’s surface) 

Other clues: 

Softer food will leave different marks 
compared to harder foods. 
Foods that have grit in them from soil will 
scratch teeth in a particular way. 

Microwear

Intimidation
Teeth in gorillas are used 
for intimidation as they 
are in fact herbivores

mode of nutrition based on their teeth? top

The Great Apes
& their diet

Human
Bonobo

ChimpanzeeOrangutan
Gorilla

Ancestor

Pongo xxx
Gorilla xxx

Pan troglodytes
Pan paniscus

Homo sapiensScientific Name: 

FolivoresDiet: Frugivores Omnivores

Remember monkeys 
are not apes, they 

have tails

Teeth 
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Ahh… fresh air!

Obligate aerobes

Require oxygen to turn food into into energy. 
With low oxygen (hypoxia) or absent oxygen 

(anoxia) in the environment, they will die. 

This is just right for 
me… not too much 

not too little!

Facultative anaerobes

Capable of carrying out both aerobic and 
anaerobic respiration. They are neither hurt 

nor killed by the presence of oxygen. 

All this… air… 
suffocating!

Obligate anaerobes

Single celled organisms that have no 
tolerance to the presence of oxygen and 

are poisoned by it. 

Oxygen

Aerobes and Anaerobes

Harvesting light For Photosynthesis

Canopy

Understory

Shrub layer

Forest floor

Trees

Epiphytes

Lianas 

(Upper layer) 

Herbaceous P
lants (Herbs) 

Position leaves far above the ground 
(canopy), above their competitors.
Sturdy woody trunk. 
Lots of energy and nutrients 
required.

Take advantage of the height and 
strength of tree to reach 
understory or canopy.
Roots attach to tree trunk and well 
adapted to survive with little water.

Cannot build strong enough trunk to 
reach canopy. Take root on the forest 
floor and use tree as scaffold. This 
way they reach the canopy. Grow 
AWAY from light (towards tree trunks). 
Direct competitor as they share soil, 
capable of killing the tree.

Include herbaceous plants 
(non-woody stems), like bananas, 
wildflowers, strawberries. These are 
well adapted to growing in the 
shade. Absorbs well the wavelengths 
of diffuse sunlight that remain after 
passing through other leaves. 

tchme.org
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Thick bark is difficult 
to penetrate by some 
animals and insects. 

Thorns and spikes are 
useful at deterring 
herbivores (seen on cactus)

Foxgloves (Digitalis), 
produce Phytotoxins
that cause many 
mammals to get sick

The common nettle (Urtica diotica) has chemical irritants
filling tiny silica hairs on stem & underside of leaves. When 
they break (by rubbing), the irritant causes unpleasant 
stinging and a burning sensation (urticaria) – the animal is 
likely to remember before considering eating the plant again. 

PlantsAdaptations of

HerbivoresAdaptations of

Giraffes have Long necks to 
reach high leaves and tough
Tongues against thorns 

Stylets (possessed by 
aphids) used to pierce and 
drink sap  

Grasshoppers use sharp 
pinching mandibles to cut into 
grass blades and leaves to help 
digest them  

The castor bean 
produces nutritious 
seeds (tempting), but 
they contain a highly 
toxic toxin (called ricin)

Cows have specialized back teeth (broad and flat) for 
grinding plant matter. Ruminants (like cows) swallow 
before chewing (regurgitate).
Gut contains microbes (such as bacteria & archaea). 
These can make enzymes for cellulose. 
They can also help neutralize (detoxify) certain toxins to 
some extent. Cautious sampling
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P h y s i c a l  B e h a v i o r a l  C h e m i c a l
Sight 

Smell

Echolocation

Electromagnetism 

Killing

Brain

Movement

Claws/teeth/beak 

Sharks detect other 
animals 

Hawk can see far
Owls can see in the dark

Flying, running, swimming 

Vultures can smell their preys to 
locate them

Used by dolphins to 
locate other animals 

Used to make decisions and planning 

Extract nutrients

Ambush

Pack hunting 

Pursuit predators 

illicium 

Predators (like spiders) wait 
for prey to come. Some use a 
lure like the anglerfish (illicium)

Strong pack relationship and 
teamwork as seen in 
wolf packs and 
ant colonies  

Speed: Predators rely on 
outrunning their prey 
(speed) such as cheetahs 
over short distances 

Persistence: Predators 
rely on their endurance by 
pursuing until the prey 
drops from fatigue, like 
us humans 

Venoms

Pheromones

Some organisms like the black 
mamba inject a venom by 
biting their prey – patiently 
wait for them to become 
paralyzed & die to eat them

They are organic molecules that can be 
transmitted through the air (scent) –
some spiders can attract moths by 
mimicking the moth sex pheromones

I received your 
date invitation! 

I haven’t sent 
you anything...

Hehehe 

PredatorsAdaptations of

Ampullae of 
Lorenzini

P h y s i c a l  B e h a v i o r a l  C h e m i c a l
Bad taste / PoisonAvoidance 

Group Formation

Camouflage 

Aposematism 

Noise 

Shells

Sharp spines 

Fleeing, hiding – instinctive behavior 
encoded in DNA

Take on the appearance of its 
surroundings, good against 
visual predators – can be color 
(moths) or texture

Dramatic and unusual colors to 
inform predators they are 
poisonous (like some frogs) –
others may have such colors to 
pretend to be poisonous (though 
they are not)

Warning calls and noises to deter 
predators and warn others

Shells or exoskeleton for protection 
like grasshoppers, snails’, clams...

For dissuasion like porcupines

“there is safety in numbers” – larger 
groups suffer fewer losses when 
attacked, helps protect the young, old 
and injured  

Produce chemicals to 
taste bad or poison the 
predator like the 
poisonous dart frog 
which produces a 
chemical on its skin 
which interferes with 
muscle function –
causing death

PreysAdaptations of

Some examples of adaptations found in predators and preys to ensure their survival;



Notesnotes
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