
• A community 
of living and 
non-living 
things that 
work together

ECOSYSTEMS

• Have no 
particular size

• Biodiversity is 
key to a 
balanced 
ecosystem



•I can accurately describe the different levels of organization from 
molecules to biosphere.
•I can differentiate between food webs and food chains.
•I can identify the 3 different types of ecological pyramids.
•I can apply the trophic levels to the description of bioaccumulation 
(biomagnification).
•I can apply the trophic levels to the flow of energy throughout an 
ecosystem.

Ecology Nearpod Presentation Goals:

ecosystem.
•I can apply the trophic levels to the different types of ecological 
pyramids.
•I can differentiate between predator/prey relationships and symbiotic 
relationships.
•I can distinguish the difference between the 3 symbiotic relationships.
•I can accurately use the terminology associated with ecosystems 
(Quizlet terms)



Healthy Ecosystems
Components of a healthy ecosystem include:

· sunlight (energy source)

· living organisms (producers, consumers, decomposers; predator/prey)

· nonliving things (land forms, water  sources, soil, rocks)

· dead organisms

· natural boundaries (set by the living and nonliving things within the area)

Biodiversity:

the greater the 
biodiversity of the 
living organisms, 
the healthier the 
ecosystem

Carrying Capacity 
& limiting factors:  
Balance is the key to 
healthy ecosystems



Limiting 

FactorsIn an ecosystem 
there are limiting 
factors that keep 
the populations 
of different 
species down. 

ABIOTIC 
-temperature 
-water 
-climate/weather 

species down. 

The limiting 
factors lower the 
carrying capacity 
of an ecosystem.

-climate/weather 
-soils (mineral                   

component) 

BIOTIC 
-competition 
-predation
-parasitism
-disease 



•Carrying 
capacity is 
the number 
of 
organisms 
that the 

Carrying Capacity

Carrying capacity is 

not fixed, it can be 

altered

-by technology
that the 
ecosystem 
can 
support 
over time

-by technology

-population increase

-natural events

When environment is degraded   

-carrying capacity actually shrinks 

-No population can live beyond the environment's 

carrying capacity for very long.



ecosystems 
that retain a 
high 
biodiversity
is much more 
likely to 
adapt to 
human-

FOOD CHAINS & FOOD WEBS

human-
caused 
environment 
change than 
is one that 
has little.



Food Webs:
A food web aims to depict 
a more complete picture 
of the feeding 
relationships, and can be 
considered a bundle of 
many interconnected food 
chains occurring within 
the community.

Food Chains:
a simple, linear series of 
species (e.g., predator, 
herbivore, plant) 
connected by feeding 
links



LEVELS OF

ORGANIZATION

-Species - individuals that can 
breed with one another
-Population - all the individuals of 
the same species (ducks) in an area
-Community - all the different 
species in an area (ducks + 
maple trees + dragonflies)
-Ecosystem - the community plus 
the physical factors in an area the physical factors in an area 
(ducks + maple trees + dragonflies 
+ temperature + soil + rainfall)
-Biome - large area that has a 
particular climate, and 
particular species of plants and 
animals that live there (tundra)
-Biosphere - the part of the earth 
that supports life



Autotrophs (producers) - capture 
energy from environment and convert 
it into "food"
Heterotrophs (consumers) - must 
eat things
Herbivores

Carnivores

Trophic Levels in an ecosystem

Carnivores

Omnivores

Detritivores / Decomposers

*SUNLIGHT is the main source of energy*



Biomagnification

Bioaccumulation of a 
pesticide through an 
ecological food chain by 
transfer of residues from 
the diet into body 
tissues. The tissue tissues. The tissue 
concentration increases 
at each trophic level in 
the food web when 
there is efficient uptake 
and slow elimination 



Predation

The words "predator" 

Predator: the organism that is doing 
the “hunting”

Prey: The organism that is being             

“attacked”

The words "predator" 
and "prey" are almost 
always used to mean 
only animals that eat 
animals, but the same 
concept also applies to 
plants: Bear and berry, 
rabbit and lettuce, 
grasshopper and leaf. 



Predation & Evolution – Natural Selection

Co-Evolution: Predator and 
prey evolve together. The prey is 
part of the predator's 
environment, and the predator 
dies if it does not get food, so it 

The ongoing evolutionary cycle among 

predators and prey is sometimes 

referred to as an evolutionary arms race.

dies if it does not get food, so it 
evolves whatever is necessary 
in order to eat the prey: speed, 
stealth, camouflage (to hide 
while approaching the prey), a 
good sense of smell, sight, or 
hearing (to find the prey), 
immunity to the prey's poison, 
poison (to kill the prey) the right 
kind of mouth parts or digestive 
system, etc. 

Likewise, the predator is part of the 
prey's environment, and the prey dies if 
it is eaten by the predator, so it evolves 
whatever is necessary to avoid being 
eaten: speed, camouflage (to hide from 
the predator), a good sense of smell, 
sight, or hearing (to detect the 
predator), thorns, poison (to spray when 
approached or bitten), etc.



Because the cost of being 
caught and eaten by a 
predator is so great, the 
intensity of natural 
selection on prey species 
has been very high 
throughout evolution. The 
selection pressure on the 
prey is probably higher 
than that on the 

Natural Selection leads to 

adaptations in organisms than that on the 
predator. 

If a fox fails in its attempt 
to catch a rabbit, it just 
misses lunch. However, if a 
rabbit fails in its attempt to 
escape from a fox, it loses its 
life.

adaptations in organisms 

& often defines its’ niche



Term Definition

_____ 1. Natural 
Selection 

A. behaviors and physical characteristics that 
allow organisms to live successfully in their 
environment

_____ 2. Adaptations B. role of an organism in its habitat

_____ 3. Niche 
C. a process where a characteristic that makes 
an individual better suited to its environment 
that may become common in that species



Ecological Pyramids  

(Trophic Pyramids)

Trophic levels and the 
energy flow from one 
level to the next, can be 
graphically depicted 
using an ecological 
pyramid. Three types of pyramid. Three types of 
ecological pyramids can 
usually be distinguished 
namely: 

Pyramid of Numbers

Energy Pyramid

Pyramid of Biomass



The Pyramid of 
Numbers shows the 
number of organisms 
in each trophic level 
and does not take 
into consideration the into consideration the 
size of the organisms 



"Pyramid of biomass is the 
graphic representation 
of biomass present per 
unit area of different 
trophic levels, with trophic levels, with 
producers at the base 
and top carnivores at 
the tip". 

**The total amount of living or 
organic matter in an ecosystem 
at any time is called 'Biomass'.



Energy 

Pyramid

Energy flows through ecosystems from producers to the 
various levels of consumers. Each time an organism eats 
another, not all the energy is transferred. Only about 10% 
of the energy of a producer is transferred to the 
consumer that eats it. Therefore, there is a progressive 
loss of energy at each level of a food chain.



Energy enters most 
ecosystems in the form 
of sunlight. It is then 
converted to chemical 
energy by autotrophic 
organisms, passed to 
heterotrophs in the 
organic compounds of 
food, and dissipated in food, and dissipated in 
the form of heat . . . The 
movements of

energy and matter through ecosystems are related because both 
occur by the transfer of substances through feeding relationships. 
However, because energy, unlike matter, cannot be recycled, an 
ecosystem must be powered by a continuous influx of new energy 
from an external source (the sun). Thus, energy flows through 
ecosystems, while matter cycles within them."



Symbiosis = "intimate living together" between different 
species (living organisms)

Symbiotic Relationships



Parasitism
One species benefits, the other (host) is 
(potentially) harmed



Mutualism

Both species benefit from the association



Commensalism

One species benefits, one (host) is not 
obviously affected either positively or 
negatively



Quiz Time



The red-tailed hawk builds a 
nest in the saguaro cactus. 
The cactus is not harmed.

This is an example of 
______________________

A=mutualism  B= commensalism  C= parasitism



Stinging ants nest in acacia trees.
The tree provides the ants' only food.
The ants attack other animals that 
approach the tree.

The ants clear competing plants away from 
the tree.

This is an example of 
_______________________

A=mutualism  B= commensalism  C= parasitism



Long-eared bats eat pollen. 
The cactus's pollen is carried     
to another plant by the bat's   
nose.nose.

This is an example of 
_______________________

A=mutualism  B= commensalism  C= parasitism



Microscopic mites, Demodex 

folliculorum, live in your 

eyelashes. The mites eat your 
dead skindead skin

This is an example of 
_______________________

A=mutualism  B= commensalism  C= parasitism



The Braconid wasp lays its’ eggs in 
the tomato hornworm caterpillar. By 
the time wasp larvae undergoes 
metamorphosis, all of the tomato metamorphosis, all of the tomato 
hornworms’ (host) insides have 
been digested. 

This is an example of 
_______________________

A=mutualism  B= commensalism  C= parasitism



A remora fish attaches itself to the 
underside of a shark.
The remora eats leftovers from the 
shark's meals. The shark is not shark's meals. The shark is not 
harmed.

This is an example of 
_______________________

A=mutualism  B= commensalism  C= parasitism



A vampire bat drinks the blood 
of horses.  The horses can 
become weak from loss of 
blood.blood.

This is an example of 
_______________________

A=mutualism  B= commensalism  C= parasitism



Bacteria live in the stomachs of 
humans.  The bacteria get food 
and a place to live.  The human 
gets help in digesting its food.gets help in digesting its food.

This is an example of 
______________________

A=mutualism  B= commensalism  C= parasitism



Invasive Species-
When nonnative species cause ecological or 
economic problems, they are termed "invasive" 
or "harmful exotic species."

The new organism 
competes with the 
natural organisms 
from that location 
for available 
resources. These 
unnatural strangers 
can push other 
organisms out, 

Species that have been introduced, 
or moved, by human activities to a 
location where they do not naturally 
occur are termed "exotic," 

organisms out, 
causing them to 
become extinct. 
This can then 
effect still other 
organisms that 
depended on the 
extinct organism as 
a source of food.

occur are termed "exotic," 
"nonnative," "alien," and 
"nonindigenous." Nonnative 
species are not necessarily harmful, 
in fact the majority have beneficial 
purposes.

“Red 
Wiggler”



gypsy moth, and garlic mustard. These 
species, along with new invasive 
species, could be easily spread within 

Minnesota's natural 
resources are threatened 
by invasive species such 
as the zebra mussel, 
Eurasian watermilfoil, 
purple loosestrife,

species, along with new invasive 
species, could be easily spread within 
the state if citizens, businesses, and

visitors don't take 
necessary steps to 
contain them.



Environmental 

Impact Report

A study/report that 
evaluates a proposed 
project's impacts on the 
environment. The report environment. The report 
also recommends steps to 
avoid or minimize those 
impacts, called mitigation 
measures. Possible 
alternatives to the project 
are considered as well, 
including the option of not 
doing the project.


