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Biology Reporting Category 1: 

Cell Structure and Function 
 
Cell Types 

Unicellular Multicellular Prokaryote Eukaryote 

Organism that 

exists as a 

single, 

independent 

cell. 

Organism that 

exists as 

specialized 

groups of cells. 

Nucleoid region 

Simple DNA 

No membrane-bound organelles 

Microscopic 

Typically unicellular 

Nucleus 

Complex DNA 

Membrane-bound organelles 

Generally much larger 

Typically multicellular 

 

Endosymbiotic Theory 

 

 

Cell Structures & Functions 
Organelle Function Found in Cells of… 

Cell Wall Provides and maintains the shape of the cell and serves as a 

protective barrier. 

Plants (Cellulose) 

Bacteria (Peptidoglycan) 

Cell (Plasma) 

Membrane 

Controls what molecules are allowed in and out of the cell.  

Made of phospholipid molecules that form semi-permeable 

membrane around cell. 

Prokaryotes 

Eukaryotes  

Cytoplasm The solution that fills the cell.  Contains lots of proteins and 

dissolved ions that are involved in many cell reactions. 

Prokaryotes 

Eukaryotes 

Chloroplast Performs the conversion of carbon dioxide (CO2) and water 

(H2O) (with energy from sunlight) into glucose (C6H12O6). 

Eukaryotes: 

Plants; some Protists 

Nucleus Protective control center of the cell.  Contains cell’s DNA.  

DNA never leaves the nucleus, but messages (as mRNA) can 

be sent to other parts of the cell. 

All Eukaryotes 

Ribosomes Smallest organelle found in ALL cells. Builds proteins by 

putting together long chains of amino acids. 

Prokaryotes 

Eukaryotes 

Mitochondria Powerhouse of the cell.  Converts glucose into ATP, an energy 

molecule used in almost every reaction in the cell. 

All Eukaryotes 

Vacuole Stores food, water, etc.  A membrane-enclosed sac that can be 

filled with anything the cell needs to keep separate. 

All Eukaryotes 

Golgi Body Receives products from the ER and adds final modification.  It 

also sorts these products and sends them to their final 

destination. 

All Eukaryotes 
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Lysosomes Breaks down large molecules and old cell parts into their 

components that can be recycled to build new cell parts. 

All Eukaryotes 

Rough ER 

(Endoplasmic 

Reticulum) 

Large folded membrane system studded with ribosomes.  

Rough ER helps fold or modify the ribosomes that are 

building proteins.  The products are shipped to the Golgi 

Body. 

All Eukaryotes 

Smooth ER 

(Endoplasmic 

Reticulum) 

Large folded membrane system.  Puts together lipids and is 

important in making new membranes. 

All Eukaryotes 

Microtubules & 

Microfilaments 

Long tubes or cord-like structures that provide the cell’s 

internal structure and allow cell movement.  Other organelles 

are anchored to this network to form cytoskeleton.  Work 

together in muscle contractions, and the motion of cilia and 

flagella. 

All Eukaryotes 

Plant Cell Animal Cell 

  

 
Cellular Processes 
Transport of Molecules 

Molecules move in and out of cells across the cell membrane by various means. 

Passive transport does not require energy. With the concentration 

gradient, from high to low. 

 Diffusion: the movement of molecules across a selectively 

permeable membrane. 

 Facilitated Diffusion: the movement of molecules across a 

selectively permeable membrane using another molecule (like a 

protein) 

 Osmosis: the movement of water across selectively permeable 

membrane. 

If more water moves into cell than out, the cell will swell and lyse. If more water moves out of the cell, the 

cell will shrivel. Equilibrium is achieved when movement of water in and out of the cell is the same. 

Active transport requires energy. Against the concentration 

gradient, from low to high. For example, a sodium-potassium 

pump uses a protein and ATP to move molecules.  

 

 

 

 

Osmosis 
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Viruses 

A Virus is a tiny, non-living structure that depends on host cell for metabolism. Viruses cannot be treated 

with antibiotics. Viruses cause diseases like HIV & influenza. 

Feature Virus Cell 

Structure 
Head has nucleic acids (DNA or RNA) 

surrounded by protein coat (capsid). 

Has nucleic acids, cell membrane, 

ribosomes, cytoplasm, and organelles. 

Reproduction 
Attaches to host cell and releases its nucleic 

acids; host cells make viruses and die. 

Divides into two similar cells after growth 

(does not require a host cell). 

Genetic Code DNA or RNA DNA 

Growth & 

Development 
None 

Yes, in multicellular organisms, cells 

increase in number and differentiate 

Obtain Energy No Yes 

Respond to 

Environment 
No Yes 

Change over 

Time 
Yes Yes 

 

The Lytic Cycle The Lysogenic Cycle 

  

A viral replication cycle that results in the death of 

the host cell. 

A viral cycle that allows for the replication of DNA 

without destruction of the cell. A signal (generally 

environmental) triggers the switch from dormant to 

the lytic cycle. 

Place the number of each statement into the correct circle.  

1. Head contains nucleic acid. 

2. Attaches to host cell. 

3. DNA or RNA 

4. Lytic cycle reproduction. 

5. Obtains energy 

6. Does not respond to environment. 

7. Changes over time. 

8. Has cell membrane. 

9. Divides into similar cells after growth. 

10. Does not grow and develop 

 

Cell Virus 
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Organism Growth: The Cell Cycle, Including Mitosis 

Organisms grow when new cells are created, which occurs as the outcome of the Cell Cycle. 

Cell Cycle Section Purpose/Additional Information 

A G1 phase Intense growth and enzyme production 

B S phase DNA Synthesis/Replication 

C G2 phase Growth and preparation for cell division 

D Prophase 

Chromatin in the nucleus condenses. Nucleolus disappears. 

Centrioles begin moving to opposite ends of cell.  Fibers extend 

from centromeres. 

E Metaphase Spindle fibers align the chromosomes in the middle of cell nucleus. 

F Anaphase 
Paired chromosomes separate into chromatids and move to 

opposite sides of the cell. 

G Telophase 
Chromatids arrive at opposite poles of the cell and new membranes 

form around the daughter nuclei. 

Cytokinesis 
Cytoplasm and organelles are divided.  In plant cells, cell wall 

between the daughter cells form. 

H (D + E + F+ G) Mitosis (M phase) 
The nuclear division of PMAT plus cytokinesis; produces two 

identical daughter cells from the parent cell. 

I (A + B + C) Interphase Cell is busy with metabolic activity and preparing for mitosis. 

J G0 phase Resting phase (cells exit and then return to cell cycle) 

 

 

 

A Closer Look at Mitosis 

D P 

 

E M 
 

F A 
 

G T 

 

Cytokinesis 

 

J 

When cells fail to enter the resting phase, 

G0, as indicated in the diagram, cells 

undergo uncontrolled cell division, which 

leads to diseases like cancer. 

Label each phase according to the chart above. 

G
0
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Biology Reporting Category 2: 

Mechanisms of Genetics   
 

DNA “Facts” 
1 Is found only in the nucleus of all living organisms. 

2 
Composed of a nucleotide.  A nucleotide has 3 parts: deoxyribose sugar, phosphate group, and 

nitrogen base. 

3 
Structure is two strands twisted into a double helix coil with ladder-like hydrogen bonds connecting 

the complementary nitrogen bases. 

4 Carries genetic information from the parent cell (because of mitosis) to the new daughter cells. 

5 
Determines which proteins a cell makes (protein synthesis); these proteins determine the cell’s 

activities and the organisms’ genetic traits. 

6 Undergoes replication in the cell cycle (S phase). 

7 
The sequence of DNA bases determines the amino acids in proteins because of transcription and 

translation with RNA; the sequence of the DNA bases is often called the “genetic code”. 

 

Label the diagram using the numbers. 

 

 

 

 

 

 

 

 

  

DNA Structure 

1 Phosphate 

2 Deoxyribose sugar 

3 Nitrogenous Bases 

4 Weak hydrogen bond between bases 

5 Sugar-phosphate backbone 

DNA Nitrogenous Bases 
Purines Pyrimidines 

Adenine Thymine 

Guanine Cytosine 

DNA Base Pairing  

A pairs with T C pairs with G 

Chargaff’s Rules 

DNA has a 1:1 ratio of pyramidine and purine 

bases; the amount of Guanine = Cytosine, 

Adenine = Thymine 

Create a complementary strand from the following template strands of DNA: 

T T T A A A C C C G G G A T A C G G G T A T G 

 

Which base pairs belong together? 
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RNA “Facts” 
Nucleic acid that uses genetic information from 

DNA to produce proteins 

Leaves nucleus to make proteins by attaching to 

ribosomes in cytoplasm 

Structure is one strand No thymine nitrogen base in RNA; Uracil instead 

Sugar is ribose Complementary bases:   C pairs with G 

                                           A pairs with U 

Proteins 
Proteins are chains of amino acids Use a codon chart to determine amino acid sequence of 

protein chain 

 

Amino acids are determined by codons 

A codon is a sequence of 3 nucleotides (like 

AAA or CGG) from the RNA (which was set 

from the DNA) 

 

Mutations: Changes in DNA 
A mutation is the insertion, deletion, or substitution of a nitrogen base(s) in a sequence of DNA.   

Mutations can result in a harmful, beneficial, or neutral change in DNA sequence, depending on the amino 

acid produced from the mutation. 

A mutation is passed to the offspring only if the mutation occurs in a gamete (sex cell = sperm or egg cell). 

 

Mutation Type Analogy 
Mutation Type 

(Frameshift) 
Analogy 

None (Normal) THE FAT CAT ATE THE RAT Deletion  THE ATC ATA TE THER AT 

Substitution THE BAT CAT ATE THE RAT Insertion  THE ZFA TCA TAT ETH ERA T 

 

Model of Protein Synthesis 

DNA RNA 
Protein 

Synthesis 

Nucleus 

Transcription Translation 

In Cytoplasm on 
Ribosomes 

Cell 
REPLICATION 
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Genes & Genetics 

A gene is a segment of DNA; carries instructions for expression of traits (eye color, hair color, etc.)  

A pair of inherited genes controls a trait 

One member of the inherited pair of genes comes from each parent, often called alleles. 

The alleles are the result of sexual reproduction in parents’ gametes (sex cells) through meiosis.  The outcome 

of meiosis is greater genetic variation due to crossing over of chromosomes. 

Alleles are represented as letters: B b T t 

Main Ideas 

Dominant Alleles (capital letters)-controlling allele:   

B T 

Recessive Alleles (lower case letters)-hidden allele: 

 b t 

Homozygous Alleles-two alleles of the pair (one 

from each parent) are identical.  Both may be 

dominant (BB) or recessive (bb) 

Heterozygous Alleles-two alleles of the pair (one 

from each parent) are NOT identical.  One is 

dominant and other is recessive (Bb or bB) 

Genotype-genetic makeup of an organism; 

represented by the allele letters (B b T t) 

Phenotype-physical appearance of organism; 

description of the letter (brown hair, tall) 

Punnett Square 

Punnett Square-graphic organizer used to show the 

probable results of a genetic cross between the 

parents. 

In lettuce plants, green leaves (G) are dominant to 

red leaves (g). If two heterozygous plants are crossed, 

what are the possible offspring? 

 

Parent 1: _______ 

 

Parent 2: _______ 
 

  

  

Monohybrid Cross-cross involving 

one trait from each parent (4 squares 

in the Punnett Square). 

Dihybrid Cross-cross involving two traits from each 

parents (16 squares in the Punnett Square). 

Mendelian Genetics  

Laws about the inheritance of genetic traits (dominate, recessive, one allele from each parent, alleles for one 

trait combine independent of the alleles for another trait 

Non-Mendelian Genetics  

Incomplete Dominance: Individual will show a mix or blend of the two alleles' traits. 

 

Co-Dominance: Instead of blending to create a new feature, in co-dominance, both alleles are equally 

expressed and their features are both seen in the phenotype. Neither allele is recessive. 

 

Multiple Alleles: when there are more than two alleles that are possible to code for any one characteristic 

(think: blood). 

Sex-Linked Traits: found on the sex chromosomes of the species and are passed down in that manner (think: 

color-blindness). 
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Biology Reporting Category 3: 

Biological Evolution and Classification            

 

Survival of Species/Populations 
Term Describes 

Natural 

Selection 

Mechanism for change in populations; occurs when organisms with favorable traits survive, 

reproduce, and pass their genetic traits on to the next generation; known as survival of the 

fittest; often credited to Charles Darwin 

Adaptation Genetic mutation that produces a change in a structure, behavior, or internal process that 

enables an organism to respond to environmental factors and live to produce offspring 

Limiting 

Factors 

Any biotic or abiotic factor that restricts the existence, numbers, reproduction, or distribution 

or organisms 

Biodiversity Variety of life in an area; usually measured as the number of species that live in that area 

Evolution Gradual change in a species through adaptations over time; an individual organism does not 

evolve—a population can 

Endangered 

Species 

Number of individuals in the species falls so low that extinction is possible 

Extinction Disappearance of a species when the last of its members die 

Gene Flow The transfer of genetic variation from one population to another. If the rate of gene flow is 

high enough, then two populations are considered to have equivalent allele frequencies and, 

therefore, be a single population. 

Genetic Drift Change in the gene pool that happens by chance. 

Types of Evolution 

 

(A) Divergent Evolution/Adaptive Radiation - The 

process where organisms within a species become very 

different and no longer interbreed.  Each species evolves 

and continues to change over time. 

(B) Convergent Evolution - The process where unrelated 

species become more and more similar in appearance as 

they adapt to the same kind of environment; produces 

analogous structures that have similar form or function 

(C) Coevolution - The process where two unrelated species 

become so dependent on each other that they cannot 

survive or reproduce successfully without each other 

Evolution: Change, Adaptation, Time 
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Common Ancestor 

The most recent ancestral form or species from which 

two difference species evolved 

 

Often represented in a cladogram (see example left) 

Tip: cladograms can be oriented and branched various 

ways-always find oldest branch in cladogram to trace 

the common ancestor 

Fossil Record 

The history of life as documented by 

the remains or imprints of the 

organisms from earlier geological 

periods preserved in sedimentary 

rocks 

 

Tip: look for common structures and 

functions in the organisms presented 

Biogeography 

The study of the distribution 

of the species and 

ecosystems in relationship 

to location over time, 

especially in geological time. 

 

Tip: look for similarities and 

differences of species’ 

characteristics due to 

location and separation by 

land masses or water. 

Anatomic Homology 

Homologous structures (evidence of shared ancestry) based on bone features/structures. 

Analogous Structures Homologous Structures Vestigial Organs 

Same function Different Function Often homologous structures that 

function normally in other species, 

but not all. These organs performed 

some important function in the past. 

Differ in fundamental structure Similar in fundamental structure 

Different ancestry (divergent) Common ancestry (convergent) 

Ex.: Wings in bat, bird, insect Ex.: Whale flipper, cat leg 
 

Tip: look for common uses for features/structures to support common ancestry 

 



Turner College & Career High School  2019 

 

Molecular Homology 

Homologies (evidence of shared ancestry) based 

on cells and genetic commonalities 

 

Tip: organisms that are most closely related will 

share the highest % of DNA/ Amino Acids/ 

molecules/ etc. presented  

Developmental Homology 

Homologous structures (evidence of shared 

ancestry) that are based on embryo development. 

 

Tip: look for how embryos look alike to support 

common ancestry. 

 

Taxonomy & Classification 
Taxonomy 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 based on similarities and differences amongst organisms; 

scientist associated with modern taxonomy is Carolus Linnaeus 

Binomial 

nomenclature 

System of naming organism using its genus and species; write both in italics and 

capitalize on the genus 

Levels of Classification 

M
n

em
on

ic
 

Dear Domain   

 

 

 

        More  

        Closely 

        Related 

Most General/ 

Least Specific  

 

 

 

Least General/ 

Most Specific 

King Kingdom 

Phillip Phylum 

Came Class 

Over Order 

For Family 

Good Genus 

Soup Species 

Dichotomous Key 

Tools to identify organisms by 

using pairs of contrasting 

characteristics 

 

Tip: Always read and consider 

both choices, even if the first 

one almost seems appropriate.   

True or False: 

_____ 1. Embryos of many different vertebrates look much more similar than when adult organisms. 

_____ 2. Darwin’s comparison of DNA sequences provided strong evidence of evolution. 

_____ 3. Biogeography is the study of how and why plants and animals live as they do. 

_____ 4. Fossils provide clear evidence that evolution occurred. 
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Kingdom Characteristics 
Organisms are placed into domains and kingdoms based on cellular characteristics such as cell types, cell 

structures, number of cells, nutrition, etc. 

 

 

Questions for Analysis: Look at the cladogram.  

1. What do all the animals to the right of the frog have in common? 

2. What do birds have in common with sharks? 

 

Questions for Analysis: Using the dichotomous key, identify the two organisms below. 

 

________________________ 

 
 

________________________ 
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Biology Reporting Category 4: 

Biological Processes & Systems  

 

Structures & Function of Biomolecules 
 Carbohydrates Nucleic Acids Proteins Lipids 

Monomer Simple Sugar Nucleotide Amino Acids Triglyceride 

Function 

Main source of 

energy, especially 

short-term energy 

Used for genetic 

material, which 

codes for traits 

Used for antibodies, 

muscle movement, 

enzymes, hormones, 

structure, transport, 

and to store amino 

acids 

Used for long-term 

energy storage 

Example(s) 
Glucose, starch, 

cellulose, glycogen 
DNA, RNA, ATP 

Enzymes, cell 

structure 
Fats, oils, Waxes 

Other 

Monosaccharide: 

simple sugar 

Disaccharide: double 

(two sugars) 

Polysaccharide: 

many sugars (large) 

Nitrogen Bases 

DNA: ACGT 

RNA: ACGU 

Bonded by: Peptide 

Bonds 

Saturated: only C-C 

single bonds 

Unsaturated: at least 

1 C = C bond 

Triglyceride: 3 fatty 

acids + glycerol 

 

Photosynthesis & Cellular Respiration 

In plants: through photosynthesis, radiant energy from 

the sun is converted into a glucose, which provides 

chemical energy for the plant. 

 

In plants and animal cells: in (aerobic) cell respiration, 

mitochondria release the chemical energy that was 

transferred from glucose and other nutrients into ATP. 

 

 
 

 

Homeostasis 

 

Homeostasis: regulation of conditions within a cell (like 

osmosis) or an organism (like blood sugar balance), or system 

(like ecosystem balance), which allows for stable, internal 

balance (equilibrium). 



Turner College & Career High School  2019 

 

Enzymes are… 
A type of protein that acts as a catalyst to speed up a specific 

chemical reaction 

 

Can be used over and over for the same specific reaction, but 

not for other reactions. 

Most effective in certain temperature and pH ranges   

Made unusable (denatured) by high temperatures & low pH 

Have names than end in –ase suffix 

Often named based on the substrate(s) they pair with (bind to) 

Lowers activation energy: decreases the amount of energy 

needed for a reaction to begin. 

Specific to their substrate (induced fit). 

 

Interaction in Plant Systems 
Plants have 3 systems that work together for the success of the plant.  These systems are the transport, 

response, and reproductive systems.  Like animals, plants have hormones that regulate these systems.  For 

example, the transport system uses its roots and shoots system to benefit the reproductive system when 

hormones in a plant’s root system triggers the shoot system to grow of a seed.  If a plant does not get enough 

light, a hormone is produced in the leaves of the shoot system to cause growth so that the plant can bend 

toward the light. 

Transport System 

Responsible for the movement of water, 

minerals, and food to all parts of the plant.  

Can be described as “roots and shoots” 

system 

 

Parts:  

Phloem: moves sugars from outer 

leaves/bark down to roots) 

Xylem: moves water from roots up to 

leaves/bark) 

 

Functions of the Shoot System (plant above 

ground level) include: 

 Photosynthesis 

 Reproduction 

 Storage 

 Transport 

 Production and transport of hormones 

Functions of the Root System (plant below 

ground level) include: 

 Anchor plant 

 Absorb water and nutrients 

 Store water and nutrients 

 Transport water and nutrients 

 Production of certain hormones 

Response System Reproductive System 

 
Allows plants to receive information from their surroundings 

and translate it into some type of action.  Responses can be due 

to the presence of absence of a stimulus. 

 

Responsible for the continuation of the 

plant species by sexual or asexual means;  

Pistil (female/ovary) 

Stamen (male/pollen) 
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Interactions of Systems in Animals 
System Main Role in the Body Major Organs 

Circulatory Transports oxygen, nutrients, and 

other needed materials to cells; 

transports wastes away from cells. 

Heart, blood vessels, blood 

Digestive Breaks down food into nutrients the 

body can use; disposes of solid waste. 

Mouth (tongue, teeth, salivary glands), pharynx, 

esophagus, stomach, small intestine, large 

intestine, rectum, liver, pancreas, gall bladder 

Endocrine Secretes hormones to regulate body 

functions; coordinates the other organ 

systems 

Endocrine glands: pituitary, hypothalamus, 

pineal, thymus, thyroid, pineal, thymus, thyroid, 

parathyroid, adrenals, pancreatic islets, testes 

(males), ovaries (females) 

Excretory 

(Urinary) 

Removes wastes Kidneys, bladder, ureters, urethra 

Immune 

(Lymphatic) 

Protects against disease Lymph nodes, lymph vessels, white blood cells 

Integumentary Provides a barrier between the body 

and the external environment 

Skin, hair nails 

Muscular Moves the body, moves materials 

through the body 

Skeletal muscles, tendons; smooth muscle 

Nervous Detects and responds to changes in the 

environment; transmits information as 

electrochemical impulses throughout 

the body 

Brain, spinal cord, nerves 

Reproductive Produce offspring Males: testes, prostate gland, penis, vas deferens 

Females: ovaries, fallopian tubes, vagina, uterus 

Respiratory Exchanges oxygen and carbon dioxide 

between the body and the external 

environment 

Nose, pharynx, larynx, trachea, bronchi, lungs 

Skeletal Moves and supports the body; protects 

internal organs 

Bones, cartilage, ligaments 

Function System Interactions (Examples) 

Regulation In humans, body temperature is controlled through 

various feedback mechanisms.  On a warm day, 

physical activity of the muscular and skeletal 

system causes the endocrine system to signal the 

integumentary system to perspire until body 

temperature returns to normal. 

 

Nutrient 

absorption 

Animals obtain nutrients and energy from food.  A 

carnivore uses its mouth to tear apart food which is 

then digested in the stomach (digestive system).  

The muscle systems helps move food down the 

digestive system.  The circulatory system moves 

nutrients throughout the body through arteries and 

veins. 

Reproduction The endocrine system triggers hormones to be 

released to control ovulation in a female’s 

reproductive system.  The hormones are 

transported through the body’s circulatory system. 

Defense from 

injury or 

illness 

The integumentary system covers an animal’s body 

which keeps pathogens from entering the body.  If 

the skin is cut and pathogens enter, the immune 

system responds with white blood cells from the 

circulatory system to destroy the pathogens.  

Hormones from the endocrine system may be 

triggered by the nervous system to cause the 

surrounding skin to be inflamed, which stimulates 

the release of histamines from surrounding cells. 
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Levels of Organization 

Biological Systems are organized into levels.  These levels relates to the other levels and to the whole system 

Biosphere-Regions of the Earth’s crust, waters, and 

atmosphere inhabited by living things. (Ex: Africa) 

 

Ecosystem-A community plus the physical 

environment (Ex: African savannah) 

Community-Interacting populations in a particular 

area (Ex: elephants and marula trees) 

Population-Organisms of the same species in a 

particular area (Ex: elephant herd, grove of trees) 

Organism-an individual, complex individuals 

contain organ systems (Ex: elephant, tree) 

Organ System-composed of several organs working 

together (Ex: nervous system, shoot system) 

Organ-Composed of tissues functioning together for 

a specific task (Ex: brain, leaf) 

Tissue-A group of cells with a common structure and 

function (Ex: nervous tissue, plant dermal tissue) 

Cell-The structural and function unit of all living 

things (Ex: nerve cell, plant cell) 

Molecule-Union of two or more atoms of the same or 

different elements (Ex: Glucose, water) 

Atom-Smallest unit of an element composed of 

protons, electrons, and neutrons (Ex: Carbon, 

Oxygen, or Hydrogen) 

 

Questions for Analysis: Complete the chart below. 

 Carbohydrate Protein Lipid Nucleic Acid 

Monomer     

Polymer     

Example     

 

Questions for Analysis: Complete the chart below. 

Functions of the shoot system.  

Functions of the root system.  

 

Questions for Analysis: Describe how the 5 systems in the diagram below interact together. 

 

 

  

Endocrine 

respiratory

lymphatic

circulatory

Muscular 
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Biology Reporting Category5: 

Interdependence within Environmental Systems 
       

Ecology Overview 

 

Levels of Organization in Ecology 

Biosphere  

Ecosystem 

Community 

Population 

Individual 

(species) 

Resistance: the ability of the ecosystem to continue 

to function when stressed by a disturbance. 

Resilience: the ability of the ecosystem to recover 

after a disturbance. 

Ecosystem Structures and Functions 

Ecosystem structure includes physical and geological 

structures of the landscape, species diversity, species 

population sizes, and the interactions of the 

populations.   

Ecosystem function refers to water and nutrient 

cycling, as well as biomass productivity within the 

ecosystem. 

Ecosystem Stability 

Ecosystem stability refers to the ability of an ecosystem to maintain its structure and function over long 

periods of time and despite disturbances. Over time, the structure and function of a healthy ecosystem should 

remain relatively stable, even in the face of natural/manmade disturbances. If a stress or disturbance alters the 

ecosystem, it should be able to bounce back quickly. Having multiple species present in a plant community 

can stabilize ecosystem processes … if species vary their response to environmental changes so that an 

increase in one species offsets the decrease in another. Biologically diverse communities are also more likely 

to contain aid in resilience because the community has accumulated diversity over time, enabling an ability to 

adapt to change. 

 

Some Factors that affect Ecosystem Stability 
Industrial/urban development Pollution/Degradation of the land 

Numbers of producers and consumers Habitat destruction 

Population count Aquifer depletion 

Amount of precipitation Wealth of country/state/county/city 

 

Organism Relationships 
Type Characteristics Examples 

S
y

m
b

io
ti

c 
R

el
at

io
n

sh
ip

s 

P
ar

as
it

is
m

 Two organisms of different 

species have a relationship 

where one organism benefits 

and the other is harmed  

Fleas and dogs 

Caterpillars and plant leaves 

Barnacles and whales 

M
u

tu
al

is
m

 

Two organisms of different 

species “work together” so 

each benefits from the 

relationship  

Bees and flowers 

Spider crab and algae 

Oxpecker birds and zebras 

C
o

m
m

en
sa

li
sm

 

Two organisms of different 

species have a relationship 

where one organism benefits 

and the other is neither helped 

nor harmed.  

Spiders building webs on plants 

Cattle egret and cattle 

Clownfish and sea anemone 
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Predation 

The interaction between 

organisms or species in which 

one is eaten by the other; 

Predator-Prey relationship 

Predator-organism 

that eats another 

organism 

Lion eating water buffalo 

A praying mantis eating a bee 

Great blue heron eating a fish Prey-organism that 

the predator eats 

Competition 

The interaction between 

organisms or species, in which 

the fitness of one is lowered by 

the presence of another 

Competition can be 

over resources 

between different 

species 

Lions and leopards feed on same 

prey 

A farm of rice paddies has weeds 

growing throughout the field 

Competition can be 

over resources 

among same 

species 

Male deer defend territories from 

other male deer 

Native and non-native species filling 

same niche 

 

Common Terms 
Organism Food (Energy) Source Example(s) 

Producer Makes its own food Any plant, phytoplankton, algae 

Consumer Gets food from other organisms Any animal 

Herbivore Gets food from eating only producers Mice, zooplankton, clam 

Carnivore Gets food from eating only animals (meat) Tiger, fish, foxes, wolves 

Omnivore Gets food from eating producers (plants) and animals Bear, geese, dolphins, squirrels 

Decomposer Gets food from dead organisms or waste of organisms Bacteria, worms, fungi 

Autotroph Makes its own food/energy from sunlight energy Plants, algae 

Heterotroph Cannot make its own food/energy; must consume  Animals 

 

Carbon Cycle Nitrogen Cycle 
Carbon is recycled through respiration, 

photosynthesis, fuel combustion, decomposition; 

carbon can be atmospheric or dissolved in water 

(salt/fresh water); carbon can be found in organic 

compounds within organisms. 

 

 

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 the air or 

usable nitrogen to the soil. 

 

 

 

Food Chain 

Single path of energy from producer to consumer 

 

Each level is called a trophic level (trophic = energy) 

Arrows point away from food source in direction of 

energy transferred.   

Only 10% of the available energy from food source is 

transferred to the next trophic level 
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Food Webs 

Interconnected Food Chains 

 

Shows all possible feeding relationships at each trophic 

level in a community 

Ecological Pyramid 
Pyramid of Energy - each level represents energy 

available at that level, 90% of energy is lost as heat, only 

10% of energy transfers up 

 

Pyramid of Biomass - each level represents amount of 

biomass the level above needs to consume 

Pyramid of Numbers - each level represents number of 

organisms consumed by level above it 

First (lowest) level contains most species 

Energy can only move in one direction and is not recycled 

within the pyramid 

 

Succession 
Process by which a biological community evolves over time; sequence of community and ecosystem changes 

after a disturbance; succession can produce a stable community (climax community).   

Succession Type Disturbance Events 

Primary Succession occurs in essentially lifeless areas, as the soil is 

incapable of sustaining life  

Lava flows, retreating glaciers, 

and newly formed sand dunes 

Secondary Succession occurs in areas where a community that 

previously existed has been removed; results of smaller-scale 

disturbances that do not eliminate all life and nutrients from the 

environment 

Hurricanes, tsunamis, 

earthquakes, and forest fires 
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Succession Timeline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Questions for Analysis: Circle the relationship that is described in the chart below. 

Organisms Description of Symbiotic Relationship Type of Relationship 

Barnacle and Whale 
Barnacles create home sites by attaching themselves to 

whales. This neither harms nor hurts the whales. 

Commensalism 

Mutualism 

Parasitism 

Human & Tapeworm 

The tapeworm attaches itself to a human’s intestines, 

extracting nutrients as they pass through the digestive 

system. The human is unable to absorb the necessary 

nutrients for survival. 

Commensalism 

Mutualism 

Parasitism 

Remora & Shark 

Remora’s attach themselves to a shark’s body, traveling 

with the shark and feeding on leftover food scraps from 

the shark’s meal. There is also a theory that the remora 

helps keep the shark’s skin healthy. 

Commensalism 

Mutualism 

Parasitism 

 

Questions for Analysis: Label the diagram below. 

Label the ecological pyramid below with the following words: producers, tertiary consumer, secondary 

consumer, autotroph, heterotroph, primary consumer, decomposers, hawk, grass, chicken, and grasshopper. 

Also, label and explain what happens to heat, energy, biomass and number of organism. 

 

 

 
 

 

Barren 

Terrain 
Climax 

Forest 

A
n

im
a

ls
 

P
la

n
ts

 

Pioneers/ 
Soil Builders 

Lichens 
Mosses 
Etc. 

Weeds & 

Grasses 
Fireweed 
Lupine 

Shrubs, 
Annuals, 

Perennials 

Berries 
Wild rose 

Early Trees 
Aspen 
Alder 

Willow 
Birch 

Late Trees 
Spruce/Fir 
Hemlock 

Pine 
Oak/Hickory 

Small 
Herbivores 

Insects 

Rodents 
Birds 

Larger 
Herbivores/ 

Small Carnivores 

Rabbits, Raptors 
Foxes, Snakes 

Largest Herbivores & 
Carnivores 

Deer/elk, Bears 

Coyotes/wolves 
 


