[bookmark: _GoBack]Population a group of living things of the same species that live in a specific place and mate with each other
Population size number of individuals in a population
Population density number of individuals that live in a given area
Dispersion the way the individuals of a population are spaced out (clumped, even, random)
Carrying capacity the population size that an environment can support at any given time due to competition for resources such as food, water, and mates
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Density-dependent factors (food, water, etc.) the rate at which they become depleted depends upon the population density of the population that uses them
Density-independent factors environmental conditions such as weather or climate
r-strategists (rapidly growing populations) they generally have exponential growth—short life spans—offspring are small—have many offspring—mature rapidly with little or no parental care  Examples: bacteria and many insects
K-strategists (slowly growing populations) slow maturation, few young, reproduction late in life, extensive care of their young. Examples: humans—many endangered species like tigers and gorillas
[image: ]
Exponential growth rapid growth
Logistic growth limited by carrying capacity
Habitat the place where a particular population of a species lives
Community the many different species that live together in a habitat
Biotic factors (living) the organisms that live in a habitat
Abiotic factors (non-living) the physical aspects of a habitat (soil, water, climate, and so on)
Ecosystem all the biotic and abiotic factors in a community
Biodiversity the number and variety or organisms in a given area
Pioneer species the first organisms to live in a new habitat where soil is present--they tend to be small, fast-growing plants
Succession the replacement of one type of community by another at a single place over a period of time
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Primary succession the process by which a new community forms where no community has lived before
Secondary succession the process by which a new community replaces another community that has been partially or totally destroyed (soil is present)
Producers/Autotrophs (lowest trophic level) organisms that first capture energy—usually from the sun by photosynthesis (plants, some kinds of algae and bacteria)
Consumers/Heterotrophs organisms that consume plants or other organisms to obtain energy
Herbivores animals that eat producers
Carnivores animals that eat other animals
Omnivores animals that eat plants and other animals
Detritivores  organisms that obtain their energy from the organic wastes and dead bodies that are produced at all tropic levels (worms, fungal and bacterial decomposers)
Decomposers cause decay




ENERGY TRANSFER in an ECOSYSTEM
· During every transfer of energy within an ecosystem energy is converted to heat.
· The heat energy is usually not useful.
· The loss of useful energy limits the number of trophic levels an ecosystem can support.
· When a plant harvests energy from the sun only about 1% is available to the leaves.
· At each following trophic level, only about 10% of the energy from the previous trophic level is available for use.
· Most terrestrial ecosystems involve only three, or on rare occasions, four tropic levels. Too much energy is lost at each level to allow more levels.

Trophic Level one of the steps in a food chain or food pyramid--energy moves from one trophic level to another
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Food Chain
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Food Web a complicated, interconnected group of food chains
[image: ]

Adaptation inherited trait that has become common in a population and makes members of the population better able to survive and reproduce 
Predator the animal that eats another animal
Prey the animal that gets eaten
Symbiosis 2 or more species that live together in a close, long-term association

3 Types of Symbiotic Relationships
Parasitism (+   -)
One organism feeds on and usually lives on or in another organism. Parasites do not usually kill their hosts but the relationship hurts the host. (ticks, fleas, hookworms)

Mutualism (+   +)
both organisms benefit from the relationship (ants/aphids)

Commensalism (+   neutral)
one organism benefits and the other is neither harmed nor helped (clown fish/sea anemones)



Competition when two species use the same resources that are in short supply
Niche how an organism lives---the job it performs within an ecosystem---an organisms pattern of living---all the ways an organism interacts with its environment
Fundamental Niche the entire range of resource opportunities an organism is potentially able to occupy
Realized Niche the part of its fundamental niche that an organism actually occupies
Competitive Exclusion When two species are competing for the same resource, the species that uses the resource more efficiently will eliminate the other.
Homeostasis the maintenance of stable internal conditions in spite of changes in the external environmentExamples: body temperatures and blood pressure
WATER
· 70% of your body is made up of water.
· Cells are filled with water.
· Cells are surrounded by water.
· Water helps maintain homeostasis
· Water helps move nutrients and other substances into and out of a cell.
Carbohydrates
· provide nutrients to the cell and store energy
· monosaccharides and polysaccharides are carbohydrates
· Sugar and starch are carbohydrates.
· Glucose and fructose are sugar                                                                                             
Lipids
· nonpolar molecules that do not dissolve in water
· Examples: fats, waxes, cholesterol, phospholipids
· Lipids dissolve in oil.
· Lipids, like carbohydrates, store energy.
Proteins
· many amino acids hooked together
· almost everything in your body is made of proteins
Nucleic Acid a long chain of nucleotides
Nucleotide has 3 parts, a sugar, a nitrogen base, and a phosphate group
Two types of nucleic acids
· DNA (deoxyribonucleic acid)—stores hereditary information
· RNA (ribonucleic acid)—helps in the manufacture of proteins. 
 ATP When food molecules are broken down inside cells, some energy is stored in ATP.
Cell Theory
1. All living things are made of cells.
2. The cell is the basic unit of life.
3. All cells come from existing cells.

Why are cells small?
1. Small cells have a larger surface area to volume ratio than large cells.
2. As a cell gets larger its surface area does not increase as fast as its volume.

Why is having a large surface area to volume ratio important to cells?
1. All substances must leave or enter the cell through its surface. 
2. The more surface area a cell has, the easier it is to get materials into and out of the cell.
3. If a cell becomes too large, it can’t take in enough food or get rid of enough waste.
4. Substances do not need to travel as far to reach the center of a small cell.

Cell Membrane

[image: Macintosh HD:Users:dzugenbuhler:Desktop:2.jpg]· All cells have a cell membrane.
· Has a bilayer made of phospholipids 
· Proteins are inserted into the bilayer
· Determines what enters and leaves the cell (selectively permeable)


Lipid bilayer
· Phospholipids are arranged in a double layer
· Nonpolar tails are on the inside (hate water)
· Polar heads are on the outside (love water)

Selective Permeability Determines which substances enter and leave a cell






A cell membrane protein: (is imbedded in the cell membrane)
· Has two polar ends that are attracted to water
· Has a nonpolar center
· Has a specialized role

Types of Membrane Proteins 
1. Cell-surface marker---identifies cell type
2. Transport protein---helps move substances across cell membrane
3. Channel proteins---most polar molecules pass through these when moving into and out of the cell

Cell Organelles a structure within a cell that performs s specific function----Examples: nucleus, ribosome etc.
Nucleus
· Controls cell functions
· Contains DNA
· Surrounded by the nuclear envelope
· synthesizes (makes) ribosomes and RNA
[image: Macintosh HD:Users:dzugenbuhler:Desktop:nucleus.jpg]

Ribosome 
· Proteins are made on ribosomes
· Located on the rough ER and throughout the cell
[image: Macintosh HD:Users:dzugenbuhler:Desktop:Screen Shot 2013-02-19 at 8.02.58 PM.png]
Rough Endoplasmic Reticulum (ER)
· Has attached ribosomes
· Moves proteins and other substances throughout the cell
[image: Macintosh HD:Users:dzugenbuhler:Desktop:ER.jpg]
Smooth Endoplasmic Reticulum (see picture above)
· Makes lipids

Golgi apparatus
· Receives proteins and lipids from the ER
· Packages them up
· Distributes them

[image: Macintosh HD:Users:dzugenbuhler:Desktop:golgi2.jpg]

Vesicle
· Pinched off of a membrane
· Transports substances in the cell
    


[image: Macintosh HD:Users:dzugenbuhler:Desktop:golgi2.jpg]
Lysosome
· Digests and recycles the cells used parts and foreign substances
[image: Macintosh HD:Users:dzugenbuhler:Desktop:lysosome.jpg]
Mitochondria
· Makes ATP (the main energy source for cells)
· Cells that need a lot of energy such as muscle cells have many mitochondria.

[image: Macintosh HD:Users:dzugenbuhler:Desktop:02_12_Mitochondria.jpg]
Plant cells have three additional structures that are not found in animal cells
1. Cell Wall
· Helps support and maintain the shape of the cell
· Protects the cell
2. Chloroplasts
· Perform photosynthesis
· Convert sugar into ATP (energy)
3. Central vacuole
· Stores water, waste products, and nutrients
· Provides the cell with turgidity (stiffness)
[image: Macintosh HD:Users:dzugenbuhler:Desktop:cell.jpg]



Eukaryotic Cells (YOU are Youkaryotic)
· Animals, plants, algae, and fungi all have eukaryotic cells
· Unicellular or multicellular
· Have organelles
· Have a nucleus.
· Pretty much everything but bacteria is or is made of eukaryotic cells.

Prokaryotic Cells                     
· Bacteria                                                 
· Single celled organisms            
· Smallest and simplest cells
· Evolved before eukaryotic cells
· No nucleus
· Contain only one molecule of DNA (curled up)

[image: images]

Selectively Permeable Membrane Only allows certain substances to move across them
Passive Transport Movement across the cell membrane that does not require energy---from a high concentration to a lower concentration down a concentration gradient
Moving down a concentration gradient  moving from a high concentration to a lower concentration
Equilibrium The concentration of a substance is equal throughout a space 
Diffusion (passive transport) The movement of a substance from an area of high concentration to an area of lower concentration by the random motion of particles---the particles eventually become balanced on both sides of the membrane 
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Small molecules and nonpolar molecules can diffuse directly through the lipid bilayer
Osmosis (passive transport) The diffusion of water across a selectively permeable membrane from a high concentration to a lower concentration
[image: ]
Hypertonic solution (water moves out) A solution that causes a cell to shrink because of osmosis  
[image: ]
Hypotonic solution (water moves in) A solution that causes a cell to swell because of osmosis 
[image: ]
Isotonic solution (no net water movement) A solution that produces no change in cell volume because of osmosis
[image: ]
Solvent the liquid in which a solute is dissolved to firm a solution
Solute a substance that is dissolved in a solvent
Transport Protein a protein in the cell membrane that provides a passageway for large molecules, ions and any charged molecules to diffuse through
[image: ]
Facilitated diffusion (passive transport) uses a protein to help move substances across the cell membrane

Active Transport (requires energy---ATP) How a cell moves substances against its concentration gradient—from lower concentration to higher concentration
Sodium-potassium pump (active transport) Actively transports sodium ions and potassium ions against their concentration gradient with the use of a protein
Endocytosis (Active transport)
When a large substance needs to go into the cell, the cell membrane forms a pouch around a substance. The pouch closes up and pinches off from the membrane to form a vesicle. 
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Exocytosis (Active transport)
Vesicles fuse with the cell membrane and release substances outside of the cell. 
[image: ]


Photosynthesis---Carbon Dioxide + Water + Light Energy        Glucose + Oxygen
                                                             Reactants               change into            Products
· Changes light energy into chemical energy and releases oxygen
· No oxygen in the atmosphere without photosynthesis
· 6CO2 + 6H2O + Light Energy    C6H12O6 + 6O2
· Photosynthetic autotrophs capture light energy and absorb carbon dioxide and water from their environment. They store the glucose and release oxygen into the atmosphere.
· Takes place in the chloroplast

Chloroplast---organelle in the cells of plants and algae where photosynthesis takes place
Chlorophyll---green pigment in a chloroplast that absorbs sunlight during photosynthesis
Aerobic---with oxygen
Anaerobic---without oxygen
Cellular Respiration---Glucose + Oxygen    Carbon Dioxide + Water + ATP
· Slowly releases glucose for energy
· Uses the glucose energy and oxygen to form molecules of ATP
· C6H12O2 + 6O2  6CO2 + 6H2O + Chemical Energy in the form of ATP
· Occurs in the cells of ALL living things. All of them burn glucose to form ATP
· Aerobic

Mitochondrion---organelle that is the site of cellular respiration in both plants and animal
The reactants of photosynthesis are the products of cellular respiration
The reactants of cellular respiration are the products of photosynthesis
ATP and glucose are used for energy
· ATP is made during cellular respiration
· Glucose is made during photosynthesis

Haploid--half the number of chromosomes of a normal body cell (n)
Diploid---same number of chromosomes as a normal body cell (2n)
Somatic cells---body cells---diploid
Gametes---sex cells---eggs or sperm
· cells that unite during sexual reproduction (fertilization)
· haploid 
· produced during meiosis

Fertilization---process in which two gametes unite
Zygote---a fertilized cell 
· sperm and egg are united  
· diploid

Ovum---egg	Ova---eggs
Chromosomes---coiled structures made of DNA and protein
Human body cells have 2 sets of chromosomes. 
· One set is inherited from the mother and one set from the father. 
· There are 23 chromosomes in each set for a total of 46 chromosomes. 
· Each pair consists of chromosomes of the same size and shape that also contain the same genes.
· The pairs are called homologous chromosomes.

Homologous Chromosomes---the chromosomes in a pair that code for the same things 
[image: Macintosh HD:Users:dzugenbuhler:Desktop:Unknown.jpg]

Somatic Cell Division---how organisms increase the # of somatic cells (grow) and repair themselves 
1. DNA is replicated
2. Mitosis
3. Cytokinesis
4. 2 new daughter cells are formed that are genetically identical to the parent cell
Mitosis
1. Chromosomes are sorted and separated to make sure each daughter cell has a complete set of chromosomes. 
2. Nucleus is divided.
3. Organelles are duplicated.
4. In plant cells only, the cell wall forms.

Cytokinesis---the cytoplasm divides and 2 new daughter cells are formed. Each daughter cell is genetically identical to the parent cell. 


Sexual Reproduction---how new organisms are made
Sexual reproduction involves two parents. Offspring are not genetically identical to either parent.
Meiosis---sexual reproduction
· DNA replicates
· Chromosomes line up
· Crossing over occurs
· Cell divides twice
· The result is a total of 4 haploid daughter cells that contain half the number of chromosomes as the parent cell. (eggs or sperm)
[image: Macintosh HD:Users:dzugenbuhler:Desktop:mitosismeiosis.jpg]

Crossing Over—the exchange of genes between homologous chromosomes during meiosis.  It results in new combinations of genes on each chromosome.
[image: Macintosh HD:Users:dzugenbuhler:Desktop:images.jpg]
Why sexual reproduction results in offspring that are genetically unique. 
1. Crossing Over
2. Independent Assortment—homologous chromosomes are randomly distributed to daughter cells
3. Which 2 gametes eventually unite is a matter of chance

Asexual Reproduction---involves only one parent and produces offspring identical to the parent.
1. Binary Fission--- Cell divides forming 2 new daughter cells that are identical to the parent. Many single-celled organisms reproduce this way.
                [image: Macintosh HD:Users:dzugenbuhler:Desktop:images.jpg]
2. Fragmentation---parent breaks into fragments and each fragment develops into a new organism exactly like the parent.
                   [image: Macintosh HD:Users:dzugenbuhler:Desktop:Unknown.jpg]
3. Budding---parent cell forms a bubble-like bud. The bud stays attached to the parent until it is fully developed. It then breaks away and forms a new organism exactly like the parent.
      [image: Macintosh HD:Users:dzugenbuhler:Desktop:images.jpg]
Advantages of Sexual Reproduction
Genetic variation provides the ability to adapt more quickly to changing conditions in their environment. The best adapted individuals live long enough to reproduce sexually and pass on more of their genes to the next generation.
Advantages of Asexual Reproduction
Since the organism does not need a sexual partner, it can reproduce rapidly and produce a whole new population.
Trait---a characteristic that can be passed from generation to generation
[image: Macintosh HD:Users:dzugenbuhler:Desktop:Screen Shot 2013-02-16 at 7.43.13 AM.png]

Gene---a segment of a chromosome that codes for specific traits and carries the trait from one generation to another
[image: Macintosh HD:Users:dzugenbuhler:Desktop:Screen Shot 2013-03-28 at 4.10.57 AM.png][image: Macintosh HD:Users:dzugenbuhler:Desktop:gene2.jpg]


Allele---different form of the same gene
[image: Macintosh HD:Users:dzugenbuhler:Desktop:allele.jpg]
Dominant Allele---an allele that is always expressed regardless of whether the other allele of its pair is the same or different
Recessive Allele---an allele that will only be expressed if the other allele of its pair is also recessive
Heterozygous---Aa---one dominant and one recessive allele
Homozygous Dominant---AA---two dominant alleles
Homozygous Recessive---aa---two recessive alleles
Genotype---the specific genes a person has that are represented by letters
Phenotype---what you see---the outward expression of a genotype
[image: Macintosh HD:Users:dzugenbuhler:Desktop:genphen.gif]
Incomplete Dominance---occurs when the dominant allele is not completely dominant
[image: Macintosh HD:Users:dzugenbuhler:Desktop:incomplete dominance.jpg]

Codominance---occurs when both alleles are expressed equally in the phenotype
[image: Macintosh HD:Users:dzugenbuhler:Desktop:Co-dominance_Rhododendron.jpg]
Autosomes & Sex Chromosomes---Of the 23 pairs of human chromosomes (46 total), 22 pairs are autosomes. The other pair is the sex chromosomes .
[image: Macintosh HD:Users:dzugenbuhler:Desktop:Unknown.jpg]

What determines whether an allele is dominant or recessive? It depends on whether it or another allele determines the phenotype when both are present.

Blood Type---There are 3 alleles for the gene that controls blood type A, B, & O. A is codominant with B and both A & B are dominant to O.
	Genotype
	Phenotype

	AA or AO
	Type A Blood

	BB or BO
	Type B Blood

	AB
	Type AB Blood

	OO
	Type O Blood










DNA Double Helix
[image: Macintosh HD:Users:dzugenbuhler:Desktop:DNA-structure-and-bases[1].png]Base pairs are hooked together by hydrogen bonds
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RNA
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Mutation---a permanent change in the sequence of bases in DNA 
Beneficial Mutations help with variations within a species and are necessary for evolution. They tend to be passed onto more offspring and become more common over time. 
Germline Mutations are serious because they can be passed onto the offspring of the organism. Only germline mutations can change offspring.
Somatic Mutations are not as serious because they can only occur in one cell and its daughter cells. The mutation cannot be passed on to offspring.
Mutation Causes
1. Mutagen---chemical that causes a change in the sequence of DNA
a. UV radiation from the sun and X-rays
b. Chemicals such as cigarette smoke
2. Mistakes in DNA replication that happen randomly
Mutation Effects
1. Neutral mutations have neither negative nor positive effects on the organism.
2. Beneficial mutations have a positive effect on the organism in which they occur.
3. Harmful Mutations may cause genetic disorders such a cystic fibrosis and they can cause cancer.
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