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Plant Structure Plant Hormones, Nutrition, and 
Transport 

3.5.2 Analyze the interrelationships and 
interdependencies among different 
organisms and explain how these 
relationships contribute to the stability of 
the ecosystem. 

  

3.5.2.a Analyze data and interpret or 
construct diagrams to explain how the 
flow of energy maintains the stability of 
the ecosystem. 

  

3.5.2.a.1 Continuous one-way input of 
energy from the sun to the food web 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.2 Rate of photosynthesis and 
number of photosynthetic organisms 
determines the amount of energy 
available to other trophic levels 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.3 Organisms exist at various 
trophic levels based on how they obtain 
energy 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.3.1 Producers are usually plants 
that occupy the first trophic level 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.3.2 Consumers occupy all other 
levels 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.3.3 Herbivores or primary 
consumers occupy the second trophic 
level and feed only at that level 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.3.4 Secondary consumers Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.3.4.1 Can occupy and feed at 
more than one trophic level 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.3.4.2 Smaller and larger 
carnivores 

  

3.5.2.a.3.4.3 Scavengers   

  

3.5.2.a.3.4.4 Omnivores   
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3.5.2.a.3.5 Decomposers act at all levels   

3.5.2.a.4 Energy is used, transferred, 
stored, or dissipated as heat through the 
trophic levels of the food web 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.5 In biological systems, the 
useable energy decreases at each 
change in trophic level 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.a.6 Pyramids of energy and biomass 
graphically depict relationships among 
organisms in a food web. 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.b Evaluate and predict how a 
greater diversity of organisms contributes 
to the stability of an ecosystem. 

  

3.5.2.b.1 Greater diversity of organisms 
contributes to an uninterrupted cycling of 
matter and flow of energy through the 
food web 

  

3.5.2.b.2 Greater diversity of habitats 
provides a variety of niches that reduce 
competition for specific resources. 

  

3.5.2.c Analyze the role of niche in 
stabilizing an ecosystem. 

  

3.5.2.c.1 Niche is defined and determined 
by the interaction of an organism with 
abiotic and biotic factors. 

  

3.5.2.c.2 Each species, by its anatomy, 
physiology, and behavior, is adapted to 
occupy its own particular niche. 

  

3.5.2.d Recognize and describe that when 
an ecosystem is disrupted, it is likely to 
recover in stages that eventually result in 
a system representative of the original 
one. 

  

3.5.2.d.1 Temporary changes in diversity   

  

3.5.2.d.2 Biodiversity and biomass Population Ecology Community and Ecosystem 
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increase Dynamics 

3.5.2.d.3 Examples of terrestrial and 
aquatic succession 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.d.4 Climate changes affect 
distribution of organisms 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.2.d.5 Food web dynamics affected by 
local population changes or by the 
appearance of a new species as a result 
of migration 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.3 Investigate how natural and human-
made changes in environmental 
conditions will affect individual organisms 
and the dynamics of populations. 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.3.a Use scientific data to explain that, 
although organisms have the capacity to 
produce populations of infinite size, 
population growth is limited by 
environmental factors and resources. 

Population Ecology Population Growth 

3.5.3.b Investigate and explain that 
environmental problems arise when 
human activities and technology disrupt 
the equilibrium in the food web or interfere 
with the natural biogeochemical cycles. 

  

3.5.3.b.1 Habitat destruction   

3.5.3.b.2 Biogeochemical cycles. 
Contexts for instruction may include: 

Population Ecology The Biosphere and Mass 
Extinctions 

3.5.3.b.2.1 use of fossil fuels impact on 
the carbon cycle 

  

3.5.3.b.2.2 use of inorganic fertilizers 
impact on the nitrogen cycle 

Population Ecology The Biosphere and Mass 
Extinctions 

3.5.3.b.2.3 use of water for agricultural, 
industrial, and residential purposes impact 
on water cycle 

Population Ecology The Biosphere and Mass 
Extinctions 

  

3.5.3.b.3 Introduction of non-native 
species 
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3.5.3.b.4 Eliminating a species from an 
ecosystem 

  

3.5.3.b.5 Climate change Population Ecology The Biosphere and Mass 
Extinctions 

3.5.3.b.6 Release of genetically altered 
organisms into the environment 

  

3.5.3.c Investigate and explain how 
natural events may affect individuals and 
populations. 

  

3.5.3.c.1 Fire   

3.5.3.c.2 Disease   

3.5.3.c.3 Climate change   

3.5.3.c.4 Population increase   

3.5.3.c.5 Depletion of food   

3.5.4 Illustrate how all organisms are part 
of and depend on two major global food 
webs that are positively or negatively 
influenced by human activity and 
technology. 

  

3.5.4.a Recognize and explain that the 
global distribution and abundance of 
organisms and populations in ecosystems 
are limited by the availability of matter and 
energy and the ability of the ecosystem to 
recycle materials. 

  

3.5.4.b Recognize and explain that all of 
Earth's ecosystems can be categorized 
within two global environments that 
interface with each other, either oceanic 
or terrestrial. 

Population Ecology Community and Ecosystem 
Dynamics 

3.5.4.c Interpret or construct a diagram to 
illustrate the interrelationships of 
organisms within an oceanic or terrestrial 
food web. 

Population Ecology Biomes Lab 

  

3.5.4.d Investigate the variables that Population Ecology Community and Ecosystem 
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affect the distribution and relative 
abundance of organisms within the 
terrestrial and oceanic environments, 
such as: 

 
 
Population Ecology 

Dynamics 
 
Biomes Lab 

3.5.4.d.1 Differences in availability and 
intensity of light 

Population Ecology 
 
 
Population Ecology 

Community and Ecosystem 
Dynamics 
 
Biomes Lab 

3.5.4.d.2 Temperature range Population Ecology 
 
 
Population Ecology 

Community and Ecosystem 
Dynamics 
 
Biomes Lab 

3.5.4.d.3 Availability and distribution of 
nutrients 

Population Ecology 
 
 
Population Ecology 

Community and Ecosystem 
Dynamics 
 
Biomes Lab 

3.5.4.d.4 Water chemistry and availability Population Ecology 
 
 
Population Ecology 

Community and Ecosystem 
Dynamics 
 
Biomes Lab 

3.5.4.d.5 Removal from or addition of an 
organism to an ecosystem 

  

3.5.4.e Recognize and explain that one 
ecosystem is linked to another through 
the interaction of organisms and the 
cycling of matter and the flow of energy. 

Population Ecology The Biosphere and Mass 
Extinctions 

  

3.5.4.f Describe how technology and 
human-made changes in local 
environments may affect the global 
environment. 

Population Ecology The Biosphere and Mass 
Extinctionns 

 


