
Enduring Understanding 

• Growth and dynamic homeostasis of a biological 
system are influenced by changes in the system’s 
environment. 



Objective:  You will be able to design a plan to collect 
data to show the impact of abiotic/biotic factors on 
cell activities. 

• Do Now: 
Brainstorm  list of biotic and abiotic factors that might 

impact the activities of a cell. 



Essential Knowledge 

All biological systems from cells and organisms to 
populations, communities and ecosystems are 
affected by complex biotic and abiotic interactions 
involving exchange of matter and free energy. 

 

Biotic factors are living components 

 

Abiotic factors are non living components. 

 



Cell activities are affected by interactions with 
biotic and abiotic factors. 

• Cell density 

• Temperature 

• Water availability 

• Sunlight 

 



Cell density affects cell activities 



Temperature affects cell activities 

• Cell membrane 
fluidity 

 

• Enzyme function 
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Water Availability 

• Most chemical reactions within cells take place when partially dissolved 
in water. 

 

• A decrease in water availability may lead to decreased growth and 
reproductive rates. 

Sunlight Availability 

• Photosynthetic organisms require light for: 
• Growth, homeostasis and reproduction 



Objective:  You will be able to design a plan to collect 
data to show the impact of abiotic/biotic factors on 
organismal activities. 

Do Now: 
• Brainstorm a list of biotic and abiotic factors that might 

impact the activities of an organism. 

 

 

 

 



An organisms activities are affected by 
interactions with biotic and abiotic factors 

Examples: 
Water and nutrient availability 

 

Temperature, salinity, pH 

 

Symbiosis (mutualism, parasitism, commensalism) 

 

Predator-prey relationships 

 



Limiting Factors 

• A critical chemical or component that limits the 
growth, abundance, or distribution of an organism 
or a population of organisms. 

 

• Examples: 
Terrestrial – water, temperature 

 

Aquatic – sunlight, nitrogen, phosphorous 



Symbiosis 

• Symbiosis is a relationship where two or more 
species live in direct and intimate contact with one 
another 



Parasitism 

How might the activities of a moose be impacted by a 
tapeworm?  



Mutualism 

How might the activities of 
one of these species be 
impacted by a change in its 
mutualistic partner species? 



Figure 54.8 

Commensalism 

How might the 
activities of one of 
these species be 
impacted by a change 
in its mutualistic 
partner species? 
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Figure 53.19 



Can  you 

predict what 

would 

happen to 

the lynx 

population a 

year or two 

after this 

graph ends? 

Identify a 

possible 

pattern in the 

biological 

system seen 

here. 



Objective:  You will be able to identify possible 
patterns between  biotic or abiotic factor and a 
biological system. 

Do Now: 
List some biotic and abiotic factors that would limit the 

size of a population. 

 

 

 



Exponential growth 
occurs when there are 
no factors limiting the 
growth of a 
population 
 
Logistical growth 
occurs when abiotic 
and/or biotic factors 
inhibit the growth of a 
population 



The stability of populations, communities and 
ecosystems is affected by interactions with biotic and 
abiotic factors. 

Examples: 
Water and nutrient availability 

Population density 

Food chains and food webs 

Species diversity 

 

These affect 
population 
size and 
growth. 



Species Density 

Creates intraspecific competition 
for things like the availability of: 

 Nesting materials and sites  
 Food 
 Water 
 Space (territoriality) 

 

Increases disease within the 
population 
 
These are referred to as density-
dependent limiting factors since 
their impact increases with 
increasing population size 
 

 



• Design a plan to collect data to answer the 
question. 

Scientific Question: 
Which nutrient, ammonium or phosphate, limits 
phytoplankton production along the coast of Long Island? 



Using either of the 
data sets below, make 
a claim that answers 
the question 

Adding ammonium 
to this system will 
cause an algal 
bloom. 

Scientific Question: 
Which nutrient, ammonium or phosphate, limits phytoplankton production along 
the coast of Long Island? 



The size of a 
population will 
affect the sizes 
of other 
populations. 
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Species Diversity 

 Which community has a higher biodiversity?  Justify your 
answer. 
 

 Which community would be most stable if there is an 
environmental change?  Justify your response. 

 



The community 
on the left has a 

greater 
biodiversity and 
therefore will be 

more stable if 
there is a 

significant change 
to one of its 
populations. 



Objective:  You will be able to explain, based on scientific 
evidence, that homeostatic mechanisms reflect divergence 
due to adaption in different environments. 

Do Now: 
Write down the statement below 

 

Essential Knowledge: Homeostatic mechanisms 
reflect both common ancestry and divergence due to 
adaption in different environments. 



• Examples that show similar features across 
organisms means continuity and indicates common 
evolutionary ancestry 

 

• Differences in features of closely related species is 
due to facing different environmental conditions. 

 

Continuity of homeostatic mechanisms reflects 
common ancestry, while changes may occur in 
response to different environmental 
conditions. 



Organisms have various mechanisms for obtaining 
nutrients and eliminating wastes. 

Examples include: 
Gas exchange in aquatic and terrestrial plants 

 

Nitrogenous waste production and elimination in 
aquatic and terrestrial animals 

 

Digestive mechanisms in animals 

 

Respiratory systems of aquatic and terrestrial animals 

 

 

 



Gas exchange in Aquatic and Terrestrial plants 
 

• Read over the “Plant Adaptions” sheet 

• Find a partner and create a 3 column T-chart of the 
differences between land, submerged and floating plants. 

 Focus on nutrient acquisition, support and gas exchange 



• All animals produce 
nitrogenous wastes when 
they breakdown proteins 
and nucleic acids in cell 
respiration. 

 
• Their elimination of this 

waste is varied 

Ammonia is toxic and 
requires a significant 
amount of water to 
dilute. 



Acquisition of nutrients requires digestion in 
animals 

Animals digest food by using: 
Food vacuoles 

 

Two-way digestive tracts 

 

One-way digestive tracts 

 



Food vacuoles, containing food, fuse with 
lysosomes containing hydrolytic enzymes 



Two-way digestive tract (Gastrovascular cavity) 

 



One-way digestive tract or an 
alimentary canal 

Found in larger organism because 
they need more materials 



Respiratory systems of aquatic and terrestrial animals 



The key is that the 
location of gas exchange 
must be moist 



Objective:  You will be able to explain based on 
scientific evidence that homeostatic mechanisms 
reflect continuity due to common ancestry. 

Do Now: 
 

 



Homeostatic control systems in species of microbes, 
plants and animals support common ancestry. 

Examples: 
Excretory systems in flatworms, earthworms and 

vertebrates 

 

Circulatory systems in fish, amphibians and mammals 

 

Thermoregulation in aquatic and terrestrial animals 
 Countercurrent heat exchange 
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Flatworm 
 
 

 
Earthworm 

Notice how there 
are few changes of 
how waste is 
filtered out of the 
body on these 
organisms 
 
This shows 
continuity and 
common ancestry 



Circulatory systems in fish, amphibians and mammals 

 



• Explain how the circulatory systems of fish, 
amphibians and reptiles reflect a continuity due to 
common ancestry. 

 

• Explain how they reflect divergence. 

 

 



Thermoregulation in aquatic and terrestrial 
animals 

 


