
AGENDA: 
 Review Keystone Biology Factsheet – 10 minutes  

 Review resources found on my teacher site – 10 minutes 

o http://cbsd.org/Page/24278 

 Test Taking Tips – 10 minutes 

 Review key information on exam 

o Prokaryotic/eukaryotic 

o Biochemistry  

o Enzymes 

o Cell Energy 

o ATP  

o DNA and protein synthesis 

o Genetics 

 Practice problems (guided) – 10 minutes 

 Study Island – log-in and use program – remaining time 

 

BIOLOGY KEYSTONE EXAM TOPICS 

 
Basic Biological Principles (From Biology) 

 Evaluate the application of scientific reasoning, inventions, tools, and new technologies in the study of 

biology.  

 Apply the scientific concepts of hypothesis, inference, law, theory, principle, fact, and observation.  

 Analyze structural and functional similarities and differences between prokaryotes and eukaryotes.  

 Evaluate relationships between structures and functions at various levels of biological organization.  

 Analyze the unique properties of water and explains how they support life on Earth.  

 

Chemical Basis for Life (From Biology) 

 Evaluate relationships between structure and function at various levels of biochemical organization.  

 Analyze and predict how enzymes can regulate biochemical reactions within a cell.  

 

Bioenergetics (From Biology) 

 Analyze cell structures and processes that transform energy in living systems.  

 

Homeostasis and Transport (From Biology) 

 Analyze and predict how cell structures transport material into, out of, and within a cell.  

 Analyze how organisms use feedback and response mechanisms to maintain homeostasis.  

 

Cell Growth and Reproduction (From Biology) 

 Compare and analyze the three stages and the outcomes of the cell cycle.  

 

Genetics (From Biology) 

 Analyze and predict how genetic information is inherited, altered, and expressed.  

 Analyze the processes associated with protein synthesis.  

 Predict the impacts of genetic engineering on medicine, forensics, and agriculture.  

 

Theory of Evolution (From 9th Grade Science) 

 Evaluate the mechanisms and sources of evidence related to the theory of evolution.  

 

Ecology (From 9th Grade Science) 

 Compare ecological levels of organization in the biosphere.  

 Analyze interactions and relationships in an ecosystem as they relate to energy flow, biotic components, 

biogeochemical cycles, and limiting factors.  

 Predict changes in an ecosystem in response to natural and human disturbances.  

 

 

http://cbsd.org/Page/24278


BIOLOGY KEYSTONE REVIEW RESOURCES: 

Keystone Biology Sample Questions  

 http://tesd.net/cms/lib/PA01001259/Centricity/Domain/98/Keystone%20Bio%20Sample%20Qu

estions.pdf 

Crash Course – Biology (40 short videos by topic) 

 http://www.youtube.com/course?list=EC3EED4C1D684D3ADF&feature=plcp  

Keystone Biology Flashcards (Conestoga HS – with a printable version available) 

 http://tesd.net/Page/8862 

Keystone Biology Resources by Module  

 http://www.crsd.org/Page/31715 

SparkNotes Review of Biology  

 http://www.sparknotes.com/biology/ 

Biology Review from Khan Academy (Podcasts for review of Biology topics) 

 http://www.khanacademy.org/science/biology  

Review of a Year of Biology in 12 pages  

 This is titled as a review for the New York Regents Exam, but covers all essential terms for 

Biology in an organized fashion. 

 http://newyorkscienceteacher.com/sci/files/user-submitted/LE_Must_Know_Facts.pdf 

CK-12 Biology E-book  

 Biology Textbook from CK-12 Foundation available free to access or download. 

o http://www.ck12.org/book/Biology/ 

 Biology Textbook from CK-12 Foundation available free to download on Amazon for Kindle. 

o http://www.amazon.com/CK-12-Biology-

ebook/dp/B006VYHU84/ref=sr_1_1?s=digital-text&ie=UTF8&qid=1350411041&sr=1-

1&keywords=ck-12+biology 
 

  How to prepare: 

o Go over our study guide and retake any QUIAs you like 

o Get a good night rest and eat a good breakfast / lunch 

o Inform your parents and friends that you are taking the test and will not have access to 

your phone. 

 What to expect: 

o The test is untimed.  You may take as long as you like.  Most students finish with plenty 

of time to spare. 

o The test is broken into 2 days (called Modules) 

o Each Module contains approximately: 

• 32 multiple choice & 4 constructed response (short answer) 

 

TEST TAKING TIPS 
1) Act as if you will succeed 

2) Arrive on time 

3) Bring the essential tools 

4) Ignore panic pushers 

5) Preview the playing field 

6) Write in the margin 

7) Complete the easy questions first 

8) There is no guessing penalty 

9) Avoid changing your answers 

10) Write neatly and clearly 

 

 

 

http://tesd.net/cms/lib/PA01001259/Centricity/Domain/98/Keystone%20Bio%20Sample%20Questions.pdf
http://tesd.net/cms/lib/PA01001259/Centricity/Domain/98/Keystone%20Bio%20Sample%20Questions.pdf
http://www.youtube.com/course?list=EC3EED4C1D684D3ADF&feature=plcp
http://tesd.net/Page/8862
http://www.crsd.org/Page/31715
http://www.sparknotes.com/biology/
http://www.khanacademy.org/science/biology
http://newyorkscienceteacher.com/sci/files/user-submitted/LE_Must_Know_Facts.pdf
http://www.ck12.org/book/Biology/
http://www.amazon.com/CK-12-Biology-ebook/dp/B006VYHU84/ref=sr_1_1?s=digital-text&ie=UTF8&qid=1350411041&sr=1-1&keywords=ck-12+biology
http://www.amazon.com/CK-12-Biology-ebook/dp/B006VYHU84/ref=sr_1_1?s=digital-text&ie=UTF8&qid=1350411041&sr=1-1&keywords=ck-12+biology
http://www.amazon.com/CK-12-Biology-ebook/dp/B006VYHU84/ref=sr_1_1?s=digital-text&ie=UTF8&qid=1350411041&sr=1-1&keywords=ck-12+biology


Unit 1 – Biochemistry:  

Water:  2 hydrogens and 1 oxygen covalently bonded.  POLAR molecule meaning – electrons are 

unevenly shared in it’s covalent bond and oxygen ends up with a partial negative charge and the hydrogens 

end up partial positive.  When water molecules are nearby one another they attract because of POLARITY 

forming HYDROGEN BONDS in between 

 
 

Organic Compounds – contain Carbon – carbon’s chemistry gives it the unique ability to form diverse 

structures including chains, branched chains and rings.  It has 4 valence electrons in an electron orbital that 

can hold a total of 8 so to become stable it forms 4 covalent bonds. 

 

Polymer Synthesis 

 

 

 

 

 

 

 

 

 

Many organic molecules consist of subunits, called 

monomers, that are joined together to form what are 

referred to as polymers. 

 Monomers - One of the similar or identical 

molecules of which a polymer is made. 

 

 Polymers - A macromolecule made by joining 

many similar or identical molecules 

[monomers] through similar or identical bonds. 

Monomers are joined together by condensation (or 

dehydration) reactions, which form water molecules 

in the process. Polymers can also be broken into 

monomers by hydrolysis reactions, which use water 

molecules in the process. 

Polymers are broken down by Hydrolysis, which is 

the splitting of a covalent bond by the addition of 

water. 

 



 

Four Kinds of Organic Molecules There are 4 major kinds of organic molecules, 

carbohydrates, lipids, proteins and nucleic acids. Each of these exists as a polymer, composed of the 

monomers shown in the table. 

Organic Compound Review sheet 

 

Organic 

Compound 
Function Monomer Polymer(s) 

Atoms 

Present 

Carbs 
-Energy 

-Cell Structure 

Monosaccharide 

(glucose) 

 

Polysaccharide 

(starch) 

Carbon 

Hydrogen 

Oxygen 

Lipid 

-Cell membranes 

-Reserve energy 

-Cushion 

-Insulation 

Glycerol 

Fatty acids 

Triglyceride 

Phospholipid 

Carbon 

Hydrogen  

Oxygen 

Protein 

-ENZYMES 

-structure (muscles, 

ligaments, hair) 

-hormones 

-transport 

 

Amino Acids Polypeptide/protein Carbon 

Hydrogen  

Oxygen 

Nitrogen 

Sulfur 

Nucleic 

Acid 

-Genetic information 

-Used/instructions for 

making proteins 

 

Nucleotide DNA/RNA Carbon 

Hydrogen  

Oxygen  

Nitrogen 

Enzymes: 

 Protein that functions as a biological catalyst (speeds up chemical reactions) increasing the 

rate of reaction without being changed 

 Activation energy – energy needed to start a chemical reaction 

▪ Enzymes lower activation energy 

 w/o enzymes metabolic reactions would occur too slowly to sustain life 

 Lock and key theory – shape of the enzyme is specific to its function, if the shape 

changes/denatures due to excessive heat or changes in pH the enzyme doesn’t work 

 

   



Unit 2 – Cells:   

Prokaryotic In common Eukaryotic 

 No nucleus 

 Unicellular 

 Smaller 

 No membrane bound 

organelles 

 Ex: bacteria 

 DNA 

 Cytoplasm 

 Cell membrane 

 Ribosomes 

 Nucleus 

 Uni or multicellular 

 Larger 

 Membrane bound organelles 

 Ex:  Plants, animals 

Organelle Review Sheet Function Type of Cell 

Nucleus 

 

 

 

Control center 

Contains/protects DNA 

Eukaryotic Cells ONLY 

Cytoplasm 

 

 

 

Jellylike fluid that fills the space inside 

the cell 

Chemical reactions occur here 

ALL CELLS 

Cell membrane 

 

 

Surrounds the cell and controls what 

enters and leaves the cell 

ALL CELLS 

Ribosomes 

 

Creates Proteins ALL CELLS 

Smooth endoplasmic 

reticulum 

 

Interconnected membranes that 

synthesizes steroids and hormones 

Eukaryotic cells 

Rough endoplasmic 

reticulum 

 

Interconnected membranes that 

modifies proteins – has proteins on the 

outside of it  

Eukaryotic cells 

Golgi apparatus (body) 

 

 

Packages and sorts proteins Eukaryotic Cells 

Lysosome 

 

 

Contains powerful digestion enzymes Eukaryotic ANIMAL cells 

Chloroplast The site of photosynthesis where light 

energy is used to make glucose 

 

Eukaryotic PLANT cells  

Mitochondria 

 

The site of cellular respiration where 

glucose is converted into ATP – the 

powerhouse of the cell 

 

Eukaryotic cells 

Vacuole 

 

 

Storage container Eukaryotic cells 

Cell wall 

 

 

Strong, rigid layer that provides 

protection 

Eukaryotic PLANT cells 

Cytoskeleton 

 

 

Protein fibers that provide internal 

structure and allows for movement 

within the cell 

Eukaryotic cells 



 

Cell Transport: 

 

Passive Active 

 No energy needed 

 High to low concentrations (with the 

gradient) 

 Goal: Equilibrium 

Examples: 

Diffusion – movement of particles high to low 

Osmosis – diffusion of water 

Facilitated diffusion – high to low with a carrier 

protein 

 Energy needed 

 Low to high concentration (against the 

gradient) 

 Goal: remove waste, move necessary 

materials in 

 Examples: 

Endocytosis – bulk material is moved in 

Exocytosis – waste materials removed/hormones 

secreted 

Sodium-Potassium Pump - Transport protein in the 

plasma membrane that moves sodium ions out of 

and potassium ions into animal cells; important in 

nerve and muscle cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

Animal Cell 

Plant Cell 



Organization of Life 
Life is organized in ways from the simplest to the complex. At the multicellular level, specialized cells develop in such 
a manner where they structure (shape) helps them better perform a specific function (their job). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Unit 3 – Cell Division: 
The cell cycle is composed of 2 main steps: 

1. Interphase 

a. G1 – cell growth 

b. S – DNA replicates 

c. G2 – prepares for mitosis 

2. Cell division (M) 

a. Mitosis – division of cell nucleus 

i. Prophase – chromosomes form, nuclear membrane disappears 

ii. Metaphase – chromosomes line up in the center of the cell, spindle fibers attach 

iii. Anaphase – sister chromatids are pulled to opposite poles 

iv. Telophase – chromosomes uncoil, nuclear membranes reform 

b. Cytokinesis – division of the cytoplasm 

 

 

 

o Mitosis – Type of cell division needed for growth, replacement and repair 

 Creates 2 identical daughter cells that are diploid – human somatic (body cells) 

 All 46 chromosomes separate (sister chromatids pulled apart) 



o Meiosis – type of cell division needed to create gametes (egg & sperm cells) for sexual reproduction 

 Creates 4 unique haploid cells 

 During meiosis I homologous chromosomes separate  

 During meiosis II sister chromatids separate  

o Diploid – a cell with 2 sets of chromosomes – in humans = 46 chromosomes (body cells) 

o Haploid – a cell with only 1 set of chromosomes – in humans = 23 chromosomes (egg/sperm cells) 

 

 

 

 

 

 

 

 
 Sister Chromatids are identical to one another and are created during replication. 

 Homologous chromosomes are the same size and shape, and one comes from each parent but each parent 

gives unique copies of the genes. 

 Mitosis  Meiosis 

Produces how many cells? 2 4 

Results in diploid or haploid cells? Diploid Haploid 

Why is this type of cell division necessary? 

(Purpose) 

To grow, repair, and replace 

dead cells 

For sexual reproduction 

and genetic variation 

Are the cells produced identical or different? Identical Different 

How many divisions are there? 1  2 

In human cells, what is the chromosome number 

at the start and the end of this process? 

4646 4623  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. Homologous chromosomes  

B.  Sister chromatids  



Unit 4 – Cellular Energy (Photosynthesis and Respiration) 

ATP = cellular energy  created by cells in cellular respiration and fermentation 

 Needed for cellular processes such as active transport, protein synthesis, cell division, exercise 

 ATP – Adenosine triphosphate – three phosphate groups, high energy form 

 ADP – Adenosine diphosphate – two phosphate groups, low energy form 

 
Plants: 

 Autotrophs – they make their own sugars during photosynthesis = Producers  - Produce food for all other 
organisms  

 
Animals: 

 Heterotrophs – must get their sugars (carbohydrates) for energy from other sources = Consumers – Consume 
the food provided by other plants or animals 

 
Sun – ultimate source of energy because it provides the energy for the plants which is then passed down to other 
organisms 
 
Photosynthesis 

 The process by which plants convert the sun’s energy, water and carbon dioxide to sugar and oxygen (a by-
product) 

 Takes place in the chloroplasts 

 Chlorophyll is a light absorbing molecule/pigment (green)  

 Chloroplasts are in the mesophyll cells of the leaves and stems (green parts) just below  the surface of the 
leaf (or stem) 

 
 
 
 

Cellular respiration = aerobic respiration 

 The process by which eukaryotic cells convert glucose into ATP in the presence of oxygen 

 Takes place in the mitochondria  

 
Fermentation = Anaerobic respiration = creating ATP when oxygen is not present  

 2 types: 
o Alcohol fermentation – yeast use – alcohol and CO2 by-products 
o Lactic acid fermentation – human muscle cells use – lactic acid by-product causes soreness 

 Creates only 2 ATP 



Unit 6 – DNA & Protein Synthesis: 
 
DNA/RNA structure 
Nucleotide – the building block/monomer for DNA and RNA 

 3 parts of the nucleotide: 

o Sugar  

o Phosphate 

o Nitrogen base 

 

 

Watson & Crick – discovered DNA was a double helix 

 
 
 
DNA/RNA Comparison 

 DNA RNA 

# Strands 
 

2 1 

Nitrogen bases 
 

Adenine-Thymine 
Cytosine-Guanine 

Adenine-Uracil 
Cytosine-Guanine 

Job/Function 
 

Instructions to make proteins; 
hereditary material 

Used in the process to create proteins; part 
of the ribosome 

Types (abbreviation and word) 
 
 
 

 mRNA – messenger – copies the DNA 
message 
tRNA – transfer – carries amino acids 
rRNA – ribosomal – part of ribosomes 

Sugar present 
 

Deoxyribose Ribose 

Ability to leave nucleus? 
 

No Yes 

 
 
DNA replication 

The purpose is to create an exact copy of the DNA before a cell divides 

a. The starting material is DNA 

b. What is the final product? 2 identical copies of DNA 

c. Occurs during the S-phase of interphase, before mitosis & cytokinesis 

d. Occurs in the nucleus  

e. What is the name of the enzyme/group of enzymes involved in this process? 

 Helicase – unzips the 2 strands 

 DNA polymerase – lays down complimentary nucleotides and proofreads for errors 

 
Basepairing rules for DNA-DNA:  A-T, C-G 
DNA:    T  A  G  ---  C  A  A  ---  T  T  C  ---  G  A  A  write the complimentary DNA 
mRNA:   A  T  C  ---  G  T  T  ---  A  A  G  --- C  T  T   
 
Basepairing rules for DNA-RNA: A-U, C-G, T-A 
DNA:    T  A  G  ---  C  A  A  ---  T  T  C  ---  G  A  A   write the complimentary mRNA 
mRNA:   A  U  C  ---  G  U  U  ---  A A  G  ---  C  U  U   
 
 



The Central Dogma – process to make protein in all living things: 
_______DNA____________ _________RNA___________ _________protein___________ 
 
 
 
 
Protein Synthesis 

 Transcription Translation 

What order do these steps occur in?  (# 1 
and #2) 

1st 2nd  

Starting material ending material DNAmRNA mRNA  polypeptide/protein 

Where does this step occur in the cell? 
 

Nucleus Ribosome 

 
RNA polymerase – enzyme use in transcription to place complimentary RNA nucleotides 

Codon – 3 nitrogen bases on mRNA that codes for amino acids 

Anticodon – 3 nitrogen bases on tRNA complimentary to mRNA 

 
 Mutation = Changes in the DNA sequence 

 Mutagenesis – the production of mutations 

1. Mutagen – something that causes mutations 

 A physical or chemical agent such as x-rays, high-energy radiation, chemicals 

2. Spontaneous – occur during replication 

or other similar processes  

 Gene mutations – within a single gene 

 Point mutation (results from substitutions) 

 Ex:  TAC-GCC changes to AAC-GCC 

1. Silent mutation – diff codon, but same 

amino acid 

2. Ex:  GUU to GUC – still codes for valine 

 Frameshift mutation (results from 

insertions/deletions) 

1. Ex:  insert a T after first T so TAC – GCC 

changes to TTA – CGC – C 

Transcription Translation 



Unit 7 – Genetics: 

 Mendel – father of modern genetics, determined the basics using pea plants 

 Pollination — transfer of male pollen grains to the pistil of a flower  

 Allele — alternative forms of a gene for each variation of a trait of an organism ex: brown hair vs. blonde hair 
(both forms of the gene for hair color) 

 Gene – section on DNA that codes for a protein which results in a trait 

 Genetics — branch of biology that studies heredity  

 Genotype — combination of genes in an organism ex:  letters that represent the gene, for example TT, Tt, or tt 

 Heredity — passing on of characteristics from parents to offspring  

 Heterozygous — when there are two different alleles for a trait ex: Tt 

 Homozygous — when there are two identical alleles for a trait ex: TT or tt 

 Hybrid — offspring formed by parents having different forms of a specific trait (same as heterozygous).  

 Purebred – offspring formed by parents having the same forms of a specific trait (same as homozygous) 

 Phenotype — outward appearance of an organism, regardless of its genes ex: tall 

 Recessive — trait of an organism that can be masked by the dominant form of a trait  

 Dominant – trait of an organism that can mask the recessive gene 

 Trait — characteristic that is inherited; can be either dominant or recessive  

 Punnett square – used to predict the probability of a genetic cross, predicts genotypes of offspring 
 
Monohybrid: 
 
 
 
 
 
 
 
Blood Typing:   

Phenotype/ Blood type Genotype 

A IAIA, IAi 

B IBIB, IBi 

AB IAIB 

O ii 

 
 

Incomplete Dominance:  These are forms of intermediate inheritance in which heterozygous alleles are both 
expressed, resulting in a combined phenotype.  Therefore, in these types of problems there are 3 
phenotypes possible where there is a blending/mixture of the traits in the heterozygous genotype.  In 
incomplete dominance you get a blending of the traits for example in snapdragon plants as shown below – 
the blending being the pink phenotype.  In this example, RR is red/rr is white/Rr is pink.   

 
 



Sex Linked:  These traits that are coded for on the X chromosome of the 23rd pair in humans.  Remember 
that the 23rd pair determines the gender of the individual.  Females are XX and males are XY.  Sex-linked 
traits are indicated by use of superscripts on the X chromosome only (since the Y chromosome does not 
carry the trait).  Ex:  Colorblindness is a sex-linked trait (carried on the X chromosome).  The possible 
genotype would be written: XNXN, XNXn, XnXn, XNY, or XnY.  The genes for these traits are on the X 
chromosome, because boys only receive one X chromosome they are more likely to inherit disorders.   

 
 
 
Pedigrees:  Used to study what actually has and to study the passing on of traits within a family 

 
 

 



Unit 8 – Ecology:    
Study of interactions that take place between organisms and their environments 

 Living things are affected by nonliving and living parts of the environment 

 Abiotic factors:  nonliving parts of the environment 
o Air, temperature, moisture, light, soil 

 Biotic factors:  living organisms in the environment 
o Producers: Organisms that take in energy from their surroundings to make their own food (Plants and some 

bacteria) 
o Consumers: Organisms that eat (consume) other organisms for energy (animals) 
o Decomposers: Consumers that eat waste products for energy. Waste products are feces, urine, fallen leaves, 

dead animals. (Fungi, some bacteria) 
 
Ecology studies the relationship of organisms and their environment on several levels 

 Organism 
 

 Population:  group of organisms, all of the same species, which interbreed and live in the same area at the same 
time 
o Organisms may compete with each other for resources such as food, water, space, mates, etc. 

 
 
 

 Biological community:  group of populations that live in the same area at the same time 
o A change in one population can cause a change in another population 
 
 
 
 

 Ecosystem:  a biological community and the nonliving things in the community’s environment 
o Terrestrial ecosystem:  located on land 
o Aquatic ecosystem:  located in water 
 
 

 
 
 
 

 Biosphere:  portion of the Earth that supports living things 
o Air, land, fresh water, salt water 

Habitat:  the place where an organism lives out its life 
Niche:  all the strategies and adaptations a species uses in its environment 

o Includes all its interactions with the biotic and abiotic parts of the environment 
o Each type of organism occupies its own niche to avoid competition with other types of organisms 

 Two species can share the same habitat but not the same niche 
o Example:  Ants and bacteria both live in the dirt (habitat) but have different niches.  Ants eat dead insects 

and bacteria eat dead leaves, dead logs, and animal waste.  So ants and bacteria don’t compete for 
resources. 

 
Survival Relationships 

 Predator-prey:  predators are consumers that hunt and eat other organisms called prey 

 Symbiosis:  relationship in which one species lives on, in, or near another species and affects its survival 
o There are 3 types of symbiosis 
1. Mutualism:  type of symbiosis in which both species benefit 



 Ants living in the tropical acacia trees- trees are protected when ants attack animals that try to feed on 
the tree and ants receive nectar and shelter from the tree. 

2. Commensalism:  type of symbiosis in which one species benefits and the other species is neither harmed nor 
benefited 

 Spanish moss grows on the branches of trees.  The moss gets a habitat and the tree gets nothing. 
3. Parasitism:  type of symbiosis in which one species benefits and the other species is harmed 

 Parasite:  organism that harms but does not kill another organism 
 Host:  organism that is harmed by a parasite 
 Ticks feed on dogs, people, etc.  The ticks get food (blood) and the hosts lose blood and can be 

infected with disease. 
 
Feeding Relationships  

 Autotrophs:  Organisms that make their own food (plants and some bacteria) 

 Heterotrophs:  Organisms that cannot make their own food and must eat other organisms 
o Herbivores:  eat plants (cows) 
o Carnivores:  eat meat (wolves) 
o Omnivores:  eat plants and meat (humans) 

 
Trophic Levels and Food Chains 

 Trophic level: A feeding level in an ecosystem 
 Food chain:  lineup of organisms that shows who eats who 

o Shows how matter and energy move through an ecosystem 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Energy Pyramid 

 Every time an organism eats, it obtains energy from its food 
 So energy is transferred from the 1st trophic level to the 2nd trophic level to the 3rd trophic level and so on. 
 Some of this energy is lost along the way during an organism’s metabolism and as heat 
 This energy can be measured in kilocalories (kcal)  

1st trophic 

level: producers 

(make their 

own food) 
2nd trophic 

level: primary 

consumer 

(eats plants) 

3rd trophic 

level: secondary 

consumer (eats 

meat)  

 

4th trophic 

level: tertiary 

consumer (eats 

meat)  

 

 

   Eaten 

by 

Eaten 

by Eaten 

by Eaten 

by 

Last trophic 

level: 

decomposer 

(eats dead 

animals)  

 

 

B
a
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 Energy pyramid:  picture showing how much energy is transferred to the different trophic levels in a food 
chain 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Food web 
o A network of connected food chains 
o More realistic than a food chain because most organisms feed on more than one species for food 

 
 

 

 

 

 

 

 

 

 

 

 

 



Unit 9 – Evolution:   

Mechanism for Evolution 
Charles Darwin concluded that biological evolution occurs as a result of natural selection, which is the theory that in 
any given generation, some individuals are more likely to survive and reproduce than others. In order for natural 
selection to occur in a population, several conditions must be met: 

 Individuals in the population must produce more offspring than can survive. Human beings are somewhat 
unique among living things in that we can make conscious choices about how many offspring we have. Most 
other organisms, however, produce as many offspring as they can. 

 Those individuals must have different characteristics. During Darwin’s time, no one knew where these 
differences came from. Now scientists know that differences in organisms arise due to mutations in DNA 
combined with the mixing of genetic information during sexual reproduction. 

 Offspring must inherit some characteristics from their parents. During Darwin’s time, the laws of 
inheritance were just beginning to be figured out, so Darwin didn’t know exactly how parents passed on 
their traits. Modern scientists know that traits are inherited when parents pass genes on to their offspring. 

 Organisms with the best-suited characteristics for their environment are more likely to survive and 
reproduce. This is the heart of natural selection. If there’s competition for survival and not all the organisms 
are the same, then the ones with the advantageous traits are more likely to survive. If these traits can be 
inherited, then the next generation will show more of these advantageous traits. 

 

 

 

 

 

 

 

 

If these four conditions are met, then the new generation of individuals will be different from the original generation 
in the frequency and distribution of traits, which is pretty much the definition of biological evolution. 

In addition, two other factors affect the genetic variability of a species  

 Genetic drift: Either through a bottleneck (population crashes and greatly reduces number and diversity of 
population) or the founder effect (small group leaves to start anew…reduces number and diversity of 
population); the “new” population does not have the same frequencies or amounts of traits that were 
previously in the larger population 

 Gene flow: organisms of the same species are able to move back and forth between areas to increase the 
variation of the population through sexual reproduction. 

Evidence for Evolution 

 Previously, the main evidence for evolution was based on anatomy (structures) or physiology (functions) of 
organisms. Currently, comparing biochemical evidence (DNA, RNA, or protein sequences) provides scientists 
with the most detailed information. In general, the more similarities two organisms share, the more recently 
they diverged from a common ancestor. 

http://www.dummies.com/how-to/content/natural-selection-and-biological-evolution.html#glossary-DNA


  
  

  

  

  

 
 
 
 
 
 
 
 

 

Not shown are vestigial structures, which are structures reduced in size that are no longer needed but were present 
in a common ancestor (think of the human tail bone or wisdom teeth. In addition, whales have tiny little hip bones 
but no legs, which suggests that that the ancestor of the whale walked on land and returned to the sea!). Also not 
shown are analogous structures, which are structures that look the same but are made out of different materials. 
This shows that species have changed to adapt to the environment in a similar manner. 
 

 

 

 

EMBROLOGY compares the embryos of 
different species. The similar development 
patterns of the species above indicates that 
they shared a common ancestor 

HOMOLOGOUS STRUCTURES are structures that have the same 
shape/form, but are used differently. The bones in the center are 
from the common ancestor, but each species has evolved to use 
them differently 

FOSSIL EVIDENCE links present day organisms to the 
common ancestors. Here we see the bones of modern 
horses (top) and how much it has changed from common 
ancestors (bottom) 

BIOCHEMICAL EVIDENCE compares the differences in either DNA 
or proteins (in this case, proteins. The lamprey has the most 
differences from humans, which indicates we diverged from the 
lampreys (are less related) much longer ago than the macaques 
(more related) 


