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B.7.D  analyze and 

evaluate how the 

elements of natural 

selection, including 

inherited variation, 

the potential of a 

population to 

produce more 

offspring than can 

survive, and a finite 

supply of 

environmental 

resources, result in 

differential 

reproductive 

success 

What causes inherited variation among individuals in a population? 

 Inherited variation refers to the genetic differences among individuals in a population, such as a 
body size or fur color.  Can be caused by mutations in DNA that affect the way genes are expressed. 
Other causes include crossing- over and the independent assortment of chromosomes that occur 
during meiosis.  Variations can be introduced when individuals migrate from one population to 
another and mate. 

 2 components of inherited variation are genotype and phenotype. 

 Knowing the frequency of alleles and phenotypes in a population is important for understanding 

how natural selection could affect the evolution of a population. 

What contributions to differential reproductive success? 

Natural selection is caused by an environmental stressor for which specific phenotypes have a 

fitness advantage.  Over time, the individuals with those adaptive phenotypes survive and 

reproduce, which makes the allele responsible for the phenotype more common in the 

population. 

                                                    Environmental resources 

The environment may pose many challenges.  Resources are scarce and predators and competitors are 

numerous.  Many organisms will die before they reproduce. 

However, certain phenotypes can give some individuals a fitness advantage.                 Fitness refers to an 

organism’s ability to survive, attract a mate, and reproduce within a particular environment. 

The difference in the number of offspring produced by 2 phenotypes is called differential reproductive 

success.  Natural selection is the process by which traits become more or less common in a population 

due to differential reproductive success.  There are several elements of natural selection. 

Inherited 

variation 

Inherited traits that are favored – ie. Black mice that survive in an environment 

because they can camouflage better than brown mice- continues while the 

least favored trait declines.  Mice with the black fur will have a better chance of 

surviving and passing on their alleles.  If the environment changes, the relative 

fitness of individuals can change. 

Producing more 

offspring than can 

survive 

Most populations produce far more offspring than can survive in any given 

environment due to resource constraints. 

When populations produce many more offspring than can survive, the 

likelihood increases that some offspring will reach reproductive age.  The ones 

that do reproduce likely have phenotypes gave them an advantage within that 

environment over those that did not survive or reproduce. 
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Limited supply of 

environmental 

resources 

 

In any environment, organisms compete for limited resources- space, food, and 

shelter. 

When resources become scarce, such as a drought, then competition increases. 

Populations often decline, and the individuals with advantageous traits for 

survival are most likely to live and reproduce. 

 
 

7.F  analyze and 

evaluate the effects 

of other 

evolutionary 

mechanisms, 

including genetic 

drift, gene flow, 

mutation, and 

recombination 

Other Evolutionary Mechanisms 
Genetic drift Change in the gene pool caused by chance; tends to decrease a species’ genetic variation 

Example:  Flood kills 95% of a worm population 

Gene flow Change in gene pool caused by movement of organisms into (increase genetic variation) 

or out of (decrease genetic variation) the population 

Mutation Change in the genetic pool caused by insertion, deletion, or substitution in DNA sequence 

of gamete cell; tends to increase genetic variation 

Recombination Sexually reproducing species have increased genetic variation because of gene crossover 

events during meiosis 

 

B.7.G  analyze and evaluate 

scientific explanations 

concerning the complexity 

of the cell 

Complexity of the Cell 

What do scientists think ancient cells were like? 

 No one knows when the first cells lived on Earth.  Microscopic fossils that look like bacteria may 

have been on rock for 3.5 billion year.  These ancient fossils may have been ancestors of 

prokaryotes. 

 The first cells lived on Earth when its atmosphere lacked oxygen.  They were similar to prokaryotes 

who live in extreme environments. 

 Over time, cellular processes such as photosynthesis and cellular respiration developed. 

Photosynthetic bacteria were the first organisms to perform photosynthesis about 2.2 billion years 

ago. 

What are some scientific explanations for how the complexity of cells 

changed over time? 

The oldest known fossils of eukaryotes are 2.1 billion years old and resemble green algae.  

Theories were proposed to explain this phenomenon. 

Endosymbiotic theory- some organelles in eukaryotic cells formed from symbiotic relationships 

between early prokaryotes and eukaryotes. 

Endosymbiosis- is a process in which one organism lives inside another organism to the benefit of 
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both.  According to the endosymbiotic theory, free- living aerobic bacteria became endosymbionts 

inside larger, anaerobic cells.  Over time, they evolved into the organelles that are now observed 

as mitochondria.  In another endosymbiotic process, free- living photosynthetic bacteria become 

chloroplasts.  Lynn Margolis proposed this theory. 

 

B.8.A  define 

taxonomy and 

recognize the 

importance of a 

standardized 

taxonomic system 

to the scientific 

community 

Taxonomy 
Taxonomy is the study of the classification of organisms, enables the international scientific 
community to use a common system to identify, organize, and classify new and existing organisms 
or groups of organisms.  Carolus Linneaus developed this system. 
 
Binomial nomenclature- “two word naming system”;  The first word is the organism’s genus or the 

group at which it and other species belong.  The second word is a species’ name.  A species is a group 

of organisms that can breed or reproduce with one another and produce fertile offspring. Ex: Humans 

are called Homo sapiens; Binomial nomenclature:  system of naming an organism using its genus  

and species; write in italics and capitalize only the genus 

 

LEVELS OF CLASSIFICATION: 

Kingdom      Phylum      Class     Order     Family     Genus     Species 
    (Largest)                                                                                      (Smallest) 
To help you remember:  Think of the following:    (King Philip came Over For Grape Soda) 
CLASSIFICATION OF HUMANS: 

 Kingdom Animalia (multicellular organisms that eat food) 

 Phylum Chordata (dorsal hollow nerve cord, notochord, pharyngeal slits) 

 Class Mammalia (hair, mammary glands, endothermy, four-chambered heart) 

 Order Primates (nails, clavicle, orbits encircled with bone, enlarged cerebrum, opposable digits) 

 Family Homidae (bipedal – walk erect on two feet, advanced tool use) 

 Genus Homo (“human” like) 

 Species Homo sapiens 
 
Why is a standardized taxonomic system important to the scientific community? 

It allows scientists to communicate precisely about a species they are studying.  The use of common names 

causes far too much confusion.  2 names are much more precise by using only the genus and species.  We 

immediately know the group and their characteristics. 

Ex:  camel - there are many species of camels.   
A scientific name such as Camelus bactrianus is recognized all around the world as only one type of camel. 

Before Linneau’s taxonomic naming system, scientists would use scientific names in as many as seven 

words and a species had more than one scientific name.  Ex:  a wild rose would be labeled as Rosa sylvestris 

inodora seu canina 
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B.8.C  compare 

characteristics of 

taxonomic groups, 

including archaea, 

bacteria, protists, 

fungi, plants, and 

animals 

6 Kingdoms of Classification 
Taxonomy is the study of the classification of organisms, enables the international scientific community to use a 
common system to identify, organize, and classify new and existing organisms or groups of organisms 
Autotroph:  organism that makes its own food  Ex:  plants 
Heterotroph:  organisms that depends on other organisms for food 

                                 3 Domains are used to classify or group all organisms 

Domain Description 

Archae Primitive unicellular  eukaryotes; some autotrophs and some heterotrophs ; some live in harsh or 

extreme conditions 

Kingdom Archaebacteria 

Cell type Prokaryote 

Cell structures Cell walls without peptidoglycan 

# of cells Unicellular 

Nutrition Autotroph or heterotrophy 

Reproduction Asexual by binary fission 

Metabolism Asexual 

Examples Methanogens (gas loving bacteria), halophiles (salt loving bacteria- 

Ex: Dead Sea) 
 

Bacteria Unicellular prokaryotes; some autotrophs, but most are heterotrophs; typically bacteria 

Kingdom Eubacteria 

Cell type Prokaryote 

Cell structures Cell walls with peptidoglycan 

# of cells Unicellular 

Nutrition Autotroph or heterotrophy 

Reproduction Animal 

Metabolism Aerobic or anaerobic 

Examples Streptococcus, Escherichia coli (E. coli) 
 

Eukarya 

 

 

 

Eukaryotes; wide variety 

Kingdom Protista Fungi Plantae Animalia 

Cell type EUKARYOTE EUKARYOTE EUKARYOTE EUKARYOTE 

Cell 

structures 

Some:  cell 

walls of 

cellulose; 

Some: cilia 

Cell walls of 

chitin 

Cell walls of 

cellulose; 

chloroplasts 

No cell walls or 

chloroplasts 

# of cells Most 

unicellular; 

some 

colonial; 

some 

multicellular 

Most 

multicellular; 

some 

unicellular 

Most 

multicellular; 

some green algae 

unicellular 

multicellular 

Nutrition Autotroph or 

heterotroph 

heterotroph Autotroph Heterotroph 

Reproduction Asexual or 

sexual 

Asexual or 

sexual 

Asexual or sexual Usually sexual 

Metabolism Most are 

aerobic 

Anaerobic or 

aerobic 

Aerobic Aerobic 

Examples Amoeba, 

paramecium, 

Mushrooms, 

yeast - Candida 

Mosses, ferns, 

flowering plants 

Sponges, worms, 

insects, fishes, 
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slime, molds, 

giant kelp 

albicans (yeast 

infection); Tinea 

pedis (athlete’s 

foot) 

 

mammals 
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Reporting Category 4:  Biological Processes and Systems  
 

 11 Questions on STAAR; 9 STAAR M 

 2 Readiness Standards; 4 Supporting Standards 

TEK 
(RS)- will be tested  
(65%) 
(SS)- may be tested  
(35%) 

Key Ideas 
 

10.A  describe the 

interactions that 

occur among 

systems that 

perform the 

functions of 

regulation, nutrient 

absorption, 

reproduction, and 

defense from injury 

or illness in animals 

An animal’s organ systems interact to perform many functions. 

Regulation The endocrine system makes certain hormones.  Blood in the circulatory system carries 
them to the skeletal system to control the amount of calcium released from bones. 

Nutrient Absorption Food is broken down in the stomach mechanically by the muscular system (churns 
food) and chemically by water, acid, and enzymes in the digestive system; nutrients are 
then absorbed by blood in the circulatory system 

Reproduction Certain hormones produced in the endocrine system control ovulation in a female’s 
reproductive system 

Defense  Mucus in the lungs traps a virus in the respiratory system.  T-cells in the immune 
system destroy virus- infected cells.  Nerves in the nervous system sense pain from a  
fire on the skin 

 

10.B  describe the 

interactions that 

occur among 

systems that 

perform the 

functions of 

transport, 

reproduction, and 

response in plants 

A plant’s organ system and parts interact to perform many functions. 

Function Example of interactions 

Transport  The root system uptakes water.  

 Xylem vessels transport water to the leaves in the shoot system.   

 Phloem vessels transport sugars and nutrients throughout the plant. 

Reproduction  The reproductive organs in a flower are the pistil (female) and the stamen 
(male).   

 A seed is a mature, pollinated ovule (fertilized egg).   

 Hormones in a plant’s root system help trigger the growth of a seed in the 
shoot system. 

Response When one side of a plant does not receive enough light, a hormone that causes growth 
is produced in the shoot system’s leaves.  It is transported to the darker side.  As the 
dark side grows, the plant bends toward the light. 

 

9.B  compare the 
reactants   and 
products of 
photosynthesis 
and cellular 
respiration in 
terms of energy 
and matter 

Photosynthesis 
Process by which green plants and some other 
organisms make sugars (like glucose) and 
release oxygen using light energy, carbon 
dioxide and water 

 

Cellular respiration 

Energy releasing process that occurs in the mitochondria of 
eukaryotic cells and requires oxygen; energy is produced in the 
form of the molecule adenosine triphosphate (ATP) which is then 
used for the organism’s metabolic processes (like growth or 
maintenance) 

6CO2  +  6H2O     C6H12O6  +  6O2 
Carbon dioxide + water makes (with light 
energy added from the sun) glucose and 
oxygen 
 

                                  C6H12O6 + 6O2  6CO2 + 6H2O + energy  
                                    (glucose)                                           (ATP) 
Glucose (sugar) +  oxygen gas makes water and carbon dioxide and 
energy 

Reactants:  6CO2  +  6H2O  (with light energy 
from the sun) 

  

                                                              Reactants:  C6H12O6 + 6O2 
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Products:  C6H12O6  +  6O2                                                  Products:  6CO2 + 6H2O + energy (ATP) 

 
                                  Total ATP (Energy) Yield - Eukaryotes  

                                   
02  ATP - glycolysis (substrate-level phosphorylation)  

04  ATP - converted from 2 NADH - glycolysis  
06  ATP - converted from 2 NADH - grooming phase  

02  ATP - Krebs cycle (substrate-level phosphorylation)  
18  ATP - converted from 6 NADH - Krebs cycle  
04  ATP - converted from 2 FADH2 - Krebs cycle  

36 ATP - TOTAL  

 
 

9.C  identify and 
investigate the 
role of enzymes 

Enzymes 
 

Enzymes 
Enzymes control the rate of chemical reactions by weakening bonds, 
thus lowering the amount of activation energy needed for the reaction 

 Also known as proteins 

 Are catalysts (speed up reactions chemical reactions) 

 They do not change during reaction 

 Often named by the affected substrate, ending in “-ase” 
Example:  Lactase (enzyme) speeds up the following reaction of 
lactose 
              Lactase (catalyst) 
Lactose         glucose + galactose 

 

• Most enzymes are Proteins (tertiary and quaternary structures) 
• Act as Catalyst to  accelerates a reaction  
• Not permanently changed in the process 
• Are specific  for what they will catalyze 
• Are Reusable 
• End in –ase  

Examples:   -Sucrase      -Lactase      -Maltase 
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How Enzymes Work Enzymes work by weakening bonds which lowers activation 
energy  

                 

 
Liver Enzyme Lab (Can work also as a Potato Lab) 

 The substance (reactant) an enzyme acts on is the substrate. 

 
 
 
 
 

A restricted region of an enzyme                 Active Site 
molecule which binds to the substrate 

 

Induced Fit A change in the shape of an enzyme’s active site Induced by the 
substrate 

 

 

 
 
A change in the configuration of an enzyme’s active site (H+ and ionic 
bonds are involved).  
Induced by the substrate. 
 
substrate 
 
 
induced fit 
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What Affects Enzyme Activity? 

Three factors: 
1. Environmental Conditions 

 Extreme Temperature are the most dangerous  - high temps may 
denature (unfold) the enzyme. 
 pH (most like 6 - 8 pH near neutral) 
 Ionic concentration (salt ions) 

2. Cofactors and Coenzymes 
Inorganic substances (zinc, iron) and vitamins (respectively) are 
sometimes need for proper enzymatic activity. 

• Example:  
Iron must be present in the quaternary structure -  hemoglobin in order 
for it to pick up oxygen.  
 3. Enzyme Inhibitors 
Competitive inhibitors:  are chemicals that resemble an enzyme’s normal 
substrate and compete with it for the active site. 
 
 
 
 
Noncompetitive inhibitors:  
Inhibitors that do not enter the active site, 
but bind to another part of the enzyme causing the enzyme to change its  
shape, which in turn alters the active site. 
 

 
 
 

 
 
 
 
 
 

Assessment Point 
Using the diagram on the right, 
Identify the role of enzymes and list ways 
you investigated enzymes in lab. 
 
 

                            

 

 

10.C  analyze the 

levels of 

organization in 

biological systems 

and relate the 

levels to each 

other and to the 

whole system 

LEVELS of ORGANIZATION 
Biological systems are organized into levels which directly relate to other levels and to the whole system.  Example:  

groups of organs (heart, etc) form the circulatory system in a human organism. 
Living Levels: 

CELL makes up ALL  organisms          
 

 

Noncompetitive 

inhibitor 

Active Site 

Altered 
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TISSUE  
 

Similar cells working together 

  
ORGAN  
 

heart, brain, stomach … 

 
ORGAN 
SYSTEMS  
 

respiratory, circulatory, excretory, 
digestive, urinary, reproductive, 
integumentary, etc … 

 
ORGANISM 
 

 

                     

 
POPULATION  
 

one species in an area  

COMMUNITY  
 

several populations in an area 

 
ECOSYSTEM  forest, prairie …  

 
 

BIOME  Tundra, Tropical Rain forest…  
BIOSPHERE  all living and nonliving things on Earth  
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11.A  describe the 

role of internal 

feedback 

mechanisms in the 

maintenance of 

homeostasis 

Homeostasis is the process by which cells and organisms maintain a constant balance in their 
internal environment. 
 
An internal feedback mechanism is a self-regulating process, like a chemical reaction, that can help 
maintain homeostasis. 
 
It is a system that operates to keep the internal conditions of an organism within a certain range 
despite changes that occur in its external environment. 

Mechanism Response to Stimulus Example 

Negative feedback Decreases effect A human that becomes too hot will 
cool himself by dilating vessels and 
sweating 

Positive feedback Increases effect Ethylene is produced when apples 
ripen, which stimulates production 
of more ethylene, causing more 
apples to ripen 
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Reporting Category 5:  Interdependence within Environmental Systems 

 11 Questions on STAAR; 9 Questions on STAAR M  

 4 Readiness Standards; 5 Supporting Standards 

TEK 
(RS)- will be tested  
(65%) 
(SS)- may be tested  
(35%) 

Key Ideas 

11.D  describe how 

events and 

processes that 

occur during 

ecological 

succession can 

change populations 

and species 

diversity  

(Readiness 

Standard) 

Ecological Succession 
Succession is natural, gradual changes in the types of species that live in an area; can be primary or secondary; The 
gradual replacement of one plant community by another through natural processes over time 

Primary Succession 
Primary succession is the development of a community in an area where no living things previously existed. 

I. Begins in a place without any soil  
– Sides of volcanoes 
– Landslides 
– Flooding 

II. Starts with the arrival of living things such as lichens that do not need soil to survive 
Called PIONEER SPECIES 

     Lichens      
• Soil starts to form as lichens and the forces of weather and erosion help break down rocks into smaller pieces 
• When lichens die, they decompose, adding small amounts of organic matter to the rock to make soil  

                                                  Soil 
• Simple plants like mosses and ferns can grow in the new soil  

 Ferns Mosses 
• The simple plants die, adding more organic material (nutrients to the soil) 
• The soil layer thickens, and grasses, wildflowers, and other plants begin to take over  
• Insects, small birds, and mammals have begun to move into the area 
• What was once bare rock, now supports a variety of life  
• These plants die, and they add more nutrients to the soil 
• Shrubs and trees can survive now 

Secondary Succession 
Secondary succession is the replacement of one type of community by another in an area where an existing community 
was destroyed or removed 

• Begins in a place that already has soil and was once the home of living organisms  
• Occurs faster and has different pioneer species than primary succession  
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• Example:  after forest fires 
 
Climax Community 
A  stable group of plants and animals that is the end result of the succession process 

• Does not always mean big trees 
– Grasses in prairies 

                            -Cacti in deserts 

 

B.12.A  interpret 

relationships, 

including 

predation, 

parasitism, 

commensalism, 

mutualism, and 

competition among 

organisms (RS) 

Relationships 
• Symbiosis is a relationship in which two different organisms have a close association with each other. 
• Mutualism is a symbiotic relationship in which both organisms benefit. 
• Commensalism is a symbiotic relationship in which one organism benefits while the other organism is not 

affected in any way. 
• Parasitism is symbolic relationship in which one organism benefits while the other is harmed 
• Predation involves an organism known as a predator that eats part or all of another organism known as its 

prey. 
• Competition occurs when two or more individuals or populations compete for the same resource, such as 

shelter or food 
• A pathogen is a virus, bacterium, or any organism that causes a disease. 

 

B.12.C  analyze the 

flow of matter and 

energy through 

trophic levels using 

various models, 

including food 

chains, food webs, 

and ecological 

pyramids (RS) 

Flow of Matter and Energy through Trophic Levels 
Trophic level – the level at which energy is flowing through an ecosystem 
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12.F  describe how 

environmental 

change can impact 

ecosystem stability 

(RS) 

Environmental Change Impacting Ecosystem Stability 
Change in the environment, caused by nature or humans, can affect the stability of an ecosystem in positive or 
negative ways.  Environmental changes can help sustain diverse and abundant populations over a long period of time 
or they can diminish or destroy populations. 

Example A Example B 

A volcanic eruption kills a community’s populations 
of organisms.  The area’s ecosystem is destroyed.  

Leaking sewage systems release sewage into a river, 
causing excessive weed and algae growth and 
reducing fish populations.  Humans repair leaks  and 
reintroduce fish species.  As a result, the ecosystem 
recovers. 

 

11.B  investigate 
and analyze how 
organisms, 
populations, and 
communities 
respond to external 
factors  
(Supporting 
Standard) 

Response to External Factors 
Organisms, populations, and communities must respond to external factors like changes in the environment or other 
organisms.  If an entire species is unable to respond to change, it could face extinction. 
Example:  A fire destroys all of the grass in a food chain 
 
 
  
 
 
 
 
 
 
 
 
 

 
1.  Many mice switch to tree berries and seeds as alternative food sources.    The population survives. 
2. The rabbits are unable to find new food sources.  They leave to look for grass in a new community.  If they 

are unsuccessful then the population of rabbits will die. 

 

 

 
 
 

Mountain lion hawk 

deer owl 

mouse rabbit 

grass 

sun 

trees 
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11.C  summarize 

the role of 

microorganisms in 

both maintaining 

and disrupting the 

health of both 

organisms and 

ecosystems 

Role of Microorganisms 
 
Microorganisms: 
Tiny organisms (like bacteria or protists) that can only be seen in a microscope. They play a critical role in the 
maintenance and disruption of the health of both individual organisms and entire ecosystems. 
Example:  The bacteria E. coli is critical for the digestive process in many warm- blooded organisms.  Outside of the 
intestines, E.coli can sicken or kill certain organisms 

Beneficial Roles of Bacteria Harmful Roles of Bacteria 

Decompose organic material Spoil food 

Change nitrogen from one form to another in the 
nitrogen cycle 

Produce harmful or damaging toxins 

Have role in making drugs(like penicillin), foods(like 
yogurt and cheese), and vitamins 

Cause of shortage of oxygen in lakes where blooms 
occur 

Help absorb nutrients in the human digestive system Cause diseases 
 

12.B  compare 

variations and 

adaptations of 

organisms in 

different ecosystems 

What is genetic variation? 
 
Within a population, individuals differ from one another.  Many of these differences are 
genetically based.  Environmental factors can also lead to individual differences because they 
influence how genes are expressed. 
 
Genetic variation is the difference in the genotypes within a population.  Ex: Humans have 
different eye and hair color, skin color, shape of faces, certain health disorders, etc. 
 
Genetic variation helps species survive because if all organisms within a population were 
genetically identical, then all of them would be equally vulnerable to a change in the 
environment or disease.  The entire population could die off due to a predator, a new 
competitor, or the arrival of a new disease which would put the species in danger. 
 
What are adaptations? 
 
An adaptation is a heritable trait that helps an organism survive in its environment.   It may be a 
physical trait such as a beak size or shape or a behavioral trait such as how to protect itself or find 
food. 
 
Some adaptations are specific to certain ecosystems.  Ex: some insects camouflage themselves to 
fit in the environment.  Ex: chameleon 
 

How do variations and adaptations of organisms compare in different ecosystems? 
 

Genetic variations tend to increase with the size of a population and the rate at which the 
species reproduces. 
 

 Certain patterns in the genetic variation and adaptations in populations exist. 
 

 Bacteria, the most numerous groups of species on Earth are also most genetically varied.  
In contrast, large mammals, like elephants, that have small populations that have much 
less genetic variations. 
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 Some organisms in different ecosystems have similar adaptations.  Ex: animals that graze 
grasslands such as zebras, buffalos, and llamas.  They all have flat teeth for grinding grass, 
a long and complex digestive system to break down grass, and sturdy hooves for walking 
and running. 

 

 Deciduous forest- This biome has a wide range of temperatures and precipitation.  The 
organisms that adapted to survive the seasonal weather changes. 
 
To survive the winters, these animals often do not move much and some may hibernate 
or sleep.  Other animals migrate to other places until warm weather returns to the forest. 
 

 Desert- In this biome, plants and animals have adaptations that help them conserve water.  
Ex:  Leaves of a cacti 
 
Also many animals are nocturnal animals and move only during the night because it is so 
hot in the desert.  They also may have physical adaptations to keep cool.  Ex:  the long 
ears of rabbits and foxes. 
 

 Coral reef-  In this biome, the reef is formed from the skeletons of coral animals.  These are 
found in shallow, tropical waters.  A healthy coral reef is home to a large variety of animals 
including corals, anemones, fish, and shellfish.  These organisms are adapted to  warm, 
relatively shallow salt water. 

 
12.D  recognize that 

long-term survival of 

species is dependent 

on changing resource 

bases that are limited 

How is the long term survival of species affected by their resource base? 
The long term survival of organisms depends on the resources supplied by their environment. 
 
Resources are necessities for sustaining life- food, water, air, space.  These help organisms survive 
and reproduce. 
 
In any environment, most resources are limited and their availability can change over time.  
Without enough resources, the species may die out or become extinct. 
 
Population size is influenced by the following factors- 

• Competition 
• Predation 
• Parasitism and disease 
• Drought and other climate extremes 
• Human disturbances 

 
What can change the resource bases of an environment? 
A sudden change to the environment can cause a rapid extinction of many species. 
Ex: dinosaurs 
During a mass extinction, large numbers of species become extinct and whole ecosystems 
collapse.  
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What currently affects the resource bases of species? 
Resource bases have been changing drastically since the Industrial Revolution.  All over the world, 
land that was once used for wildlife is now used for farms, ranches, cities, and houses.   
 
Fresh water is diverted from wildlife habitats to areas where people grow cops and for homes and 
factories.   
 
As these resources are used for other purposes, fewer resources are available for wildlife. 
 
Pollution affects resource bases.  Ex:  BP Horizon Oil Spill in the Gulf of Mexico in 2010.  Oil residue 
will remain in the wetlands and coastline of the south for many years to come and will impact 
species that live there. 
 
Many species are now endangered- soon to be extinct.  Ex: Florida panther of the Everglades in 
Florida and the giant panda of bamboo forests in China. 

12.E  describe the 

flow of matter 

through the carbon 

and nitrogen cycles 

and explain the 

consequences of 

disrupting these 

cycles 

Flow of Matter Through Cycles 
 

How does matter flow through the carbon cycle? 
Carbon makes up less than 1% of the Earth’s crust and atmosphere,but all living thingsdepend on carbon 

compounds. 

The carbon cycle is a process that moves carbon between the atmosphere, the Earth’s surface, and living things.  Carbon 

is recycled through respiration, photosynthesis, fuel combustion, decomposition; carbon can be atmospheric or dissolved, 

or can be found in organic compounds within the body. 

How does the carbon cycle works? 

 In the atmosphere, carbon exists mostly as carbon dioxide.  Carbon dioxide leaves the 
atmosphere when it dissolves in water or is taken up by plants for photosynthesis. 

 It is released in the atmosphere during cellular respiration, geologic processes such as 
volcanic eruptions, and when fossil fuels or forests are burned. 
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What are some consequences of disruptions of the carbon cycle? 

 Over the past 100 years, the levels of carbon dioxide in Earth’s atmosphere have increased.  

Human activities such as the burning fossil fuels and forests are releasing carbon dioxide into 

the atmosphere at alarming rates and it is being released faster than it can be removed by 

natural processes. 

 Increasing levels of carbon dioxide is a major contributing factor to the global climate change.  

Scientists say that increasing carbon dioxide which is a greenhouse gas that helps keep heat 

from leaving the atmosphere.  The higher carbon dioxide levels are causing rising 

temperatures and climate change. 

 The Greenhouse effect also affects the oceans.  When CO2 or carbon dioxide dissolves in 

water, carbonic acid forms which causes the water to become more acidic (acidification).  This 

negatively affects marine organisms that have a low tolerance for changing pH levels. 

How does the flow of matter flow through the nitrogen cycle?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nitrogen gas makes up 78% of Earth’s atmosphere.  In the nitrogen cycle, nitrogen moves 
between the atmosphere, Earth’s surface, and living things. 
 
Nitrogen Cycle – producers take in nitrogen compounds in soil and pass to consumers that consume the producers; 
decomposers (bacteria) break down nitrogen compounds and release nitrogen gas to air or usable nitrogen so the soil.  

The nitrogen cycle involves the exchange of nitrogen between living things and their environment. 
 

 Nitrogen gas is removed from the atmosphere by a process called nitrogen fixation. 
Nitrogen fixation is the process by which bacteria change nitrogen gas into a form that 
plants can use.   
 

 Certain bacteria in the soil and water are able to fix nitrogen.  Some of these bacteria live 
in the roots of certain plants.  Lightning also fixes nitrogen. 
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 In the soil, a variety of bacteria convert fixed nitrogen from one form to another.  The 
result is a mixture of nitrogen compounds, including nitrates, nitrites, and ammonia 
compounds.  Plants take ammonia and make amino acids. 

 

 Bacteria in the soil break down the remains of dead plants and animals, providing more 
fixed nitrogen to the soil.  The actions of denitrifying bacteria return nitrogen to the 
atmosphere. 

 
What are some consequences of disruptions to the nitrogen cycle? 
One problem 

 To increase plant growth, farmers and gardeners mix nitrogen containing fertilizer into the 
soil.  The fertilizer runoff can affect the balance of nitrogen in bodies of water. 

 In a process called eutrophication, nitrogen dissolves in the body of water and stimulates 
the growth of plants and algae. 

 When plants and algae die, the bacterial populations that feed on dead matter boom.  
These bacteria consume so much oxygen from water that fish and other aquatic animals 
cannot survive. 

Another problem 

 Acid precipitation can also disrupt the nitrogen cycle.  Acid precipitation can lead to the 
death of plants and animals by altering the pH levels of soil and water.  It can also cause 
harmful metals from pipes to enter drinking water. 
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Process Standards (Underlying Processes and Mathematical Tools) 

B.1.A  demonstrate safe practices during laboratory and field investigations 

B.1.B  demonstrate an understanding of the use and conservation of resources and the proper disposal or 

recycling of materials 

B.2.A  know the definition of science and understand that it has limitations, as specified in chapter 112.34, 

subsection (b)(2) of 19 TAC 

B.2.B  know that hypotheses are tentative and testable statements that must be capable of being supported 

or not supported by observational evidence. Hypotheses of durable explanatory power which have been 

tested over a wide variety of conditions are incorporated into theories 

B.2.C  know scientific theories are based on natural and physical phenomena and are capable of being tested 

by multiple independent researchers. Unlike hypotheses, scientific theories are well-established and highly-

reliable explanations, but they may be subject to change as new areas of science and new technologies are 

developed; 

B.2.D  distinguish between scientific hypotheses and scientific theories 

B.2.E  plan and implement descriptive, comparative, and experimental investigations, including asking 

questions, formulating testable hypotheses, and selecting equipment and technology 

B.2.F  collect and organize qualitative and quantitative data and make measurements with accuracy and 

precision using tools such as calculators, spreadsheet software, data-collecting probes, computers, standard 

laboratory glassware, microscopes, various prepared slides, stereoscopes, metric rulers, electronic balances, 

gel electrophoresis apparatuses, micropipettors, hand lenses, Celsius thermometers, hot plates, lab notebooks 

or journals, timing devices, cameras, Petri dishes, lab incubators, dissection equipment, meter sticks, and 

models, diagrams, or samples of biological specimens or structures 

B.2.G  analyze, evaluate, make inferences, and predict trends from data 

B.2.H  communicate valid conclusions supported by the data through methods such as lab reports, labeled 

drawings, graphic organizers, journals, summaries, oral reports, and technology-based reports 

B.3.A  in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical 

evidence, logical reasoning, and experimental and observational testing, including examining all sides of 

scientific evidence of those scientific explanations, so as to encourage critical thinking by the student 

B.3.B  communicate and apply scientific information extracted from various sources such as current events, 
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Process Standards (Underlying Processes and Mathematical Tools) 

news reports, published journal articles, and marketing materials 

B.3.C  draw inferences based on data related to promotional materials for products and services 

B.3.D evaluate the impact of scientific research on society and the environment 

B.3.E  evaluate models according to their limitations in representing biological objects or events 

B.3.F  research and describe the history of biology and contributions of scientists 

 

 


