Biology Review

Part 1: Intro to Biology

Biology = the study of all living things , structures and functions

Life Functions 

-Nutrition takes in food to produce energy
--Ingestion takes in food
--Digestion breaks down food
--Absorption small particles enter cells

Transport process of material being distributed in the cell
               Animal = circulatory system,  Plant= Vascular Bundle 

Respiration provides energy
· Oxygen used to chemically release energy.
· 2 levels- breathing and cellular respiration
· 
Excretion removal of waste products

Elimination removal of undigested food

Reproduction creation of new cells and individuals 

Growth increase in the size of an organism 

Repair use protein to fix mend or replace damaged parts

Synthesis  small molecules combine to form cell parts/ become part of an organism

Locomotion ability to move

Regulation response to stimulus 
	-Homeostasis  - (nervous and endocrine systems) 


Tools of  Biologist 

Simple Microscope – 1 convex lens , 300x mag

Compound Microscope – 2 convex lenses, 2000x mag
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Stero/Disecting Microscope  - 2 eyepieces, 3d image 
 	-normally used with small plants and animals

Electron Microscope- electrons not light,  300,000 mag
	-Subject must be dead to use.

Microtome – slices subject thin for Electron Micro

Centrifuge – Spin specimens to separate 
	Ego. Plasma and Cells in Blood
Microdisection Tools- small cell level tools


Scientific Method 
Series of steps to solve a problem

1) Problem – identify the question
2) Hypothesis – educated guess re: the possible answer
3) Experiment – procedure to support or refute the hypothesis 
· Independent Variable  = thing tested or changed
· Dependent Variable= the change that occurs
· Control = unchanged comparison point
4) Results – collect and record outcomes (data)
5) Conclusions – using results to support or refute

Hypothesis – educated guess based on observation; can be supported or refuted based on experimentation

Theory an explanation that is generally accepted; summarizes a hypothesis. It is valid as long as no evidence refutes it. 

Law generalizes a body of observation, explains things but dose not describe them.  Can’t say why it happens just that it does.

Model process of gathering abstract conceptional of object or phenomena that shares important characteristics. Can be material visual or mathematical. Used to construct theories 
	
Part 2 Unity of Life
Cell Theory

1) The cell is the basic unit of structure
2) The cell is the basic unit of functions
3) New cells arise only from existing cells

· Exceptions 
· First cell ever
· Chloroplast/ mitochondria reproduction
· Virus not a living thing

Cells>Tissues> Organs> Organ Systems > Organisms

             		Germ Theory  
     Before – Miasma- decomposed matter in the air 

Disease is caused by microorganisms (1800’s)
· Pasteur and Koch – find proof 


Koch’s Postulates
1. Found in abundance in all organisms suffering from the disease not be found in healthy.
2.  Grown in pure culture.
3. Should cause disease when introduced into a healthy organism.
4.The microorganism must be reisolated from the inoculated, diseased experimental host and identified as being identical to the original specific causative agent.






Cell Structure and Function 
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 Organelle                                                                    Function
	Cell Membrane
	Boundary, holds cell together
- selective permeability  - stuff in and out

	Nucleus
	Contains chromosomes >DNA

	Nucleolus 
	Inside nucleus produce Ribosome

	Vacuoles
	Storage of Water and Food

	Cytoplasm 
	Liquid the organelles work in

	Centrioles
	Reproduction of the Cell

	ER
	Transport materials . With ribosome= Rough ER

	Ribosome
	Makes proteins  

	Mitochondria 
	Cellular respiration, energy



	Golgi Apparatus 
	Packages Proteins

	Lysosome
	Break down food with digestive membrane 

	Endocrytoc Vesicles 
	Surrounds large products

	
	




Fluid Mosaic Model 
[image: fluid_ mosaic_model.jpg]

Molecular Transport	
	Items pass in and out of the cell

Passive Transport – from high to low concentration
 	-no energy required
	Diffusion- any molecule but H2O , high to low
	Osmosis- H2O, high to low 
Active – move from low to high (requires energy) 

Receptor mediated endocytosis -specific molecules are ingested into the cell. The specificity results from a receptor-ligand interaction.

 Contractile System - directs cell movement is responsible for maintaining or changing cell shape. 
Part 3 Diversity of Life
Classification method of organizing living things 
Taxonomy branch of Bio concerned with classification
· C Linnseus  1700s father of modern classification

3 Domains –
 Bacteria, Archaea, Eukarya 
6 Kingdoms  
Domain>Kingdom>Phylum>Class>Order>Family>Genus>Species
Organisms classified by: Structure, Evolutionary Development, History (phylogeny)


Binomial Nomenclature 
· 2 Name system – In Latin
1st name = genius
 2nd name= specific ( always lower case)
       egg. Homo sapiens,  Felis tigress 

            Viruses
· Not classified into Domain – between living and dead.
· No life functions outside of cell
· Inside replace DNA, reproduce; cell burst and release
Domain Bacteria
Kingdom Eubacteria
· 1 celled organism, 3.5 billion years old, most numerous
Porkaryotic –lack cell membrane
Hetertrophs- energy from organic molecules  in environment 

Domain Archaea
 Kingdom Archaeabacteria ‘
1 cell, prokaryotic, antibiotic do not work
· live in hash environments
Domain Eukarya
 Kingdoms Protista, Fungi, Plantae, Anamillia 
· All are Eukaryotic – have cell membrane 

Kingdom Protista 
-Eukaryotic – Chromosomes surrounded my nuclear membrane 
                _ cell walls contain cellulose 
Animal Like  
· (phylum Rhizopoda) psudopods (false feet) found in water eg. Amboina 
· phylum Ciliophoria    have cilia found in water
· phylum Zoomastigina have flagellum ( tail)
· fresh water, parasite to animal

Plant Like 
Phylum Euglenophyta 1 cell, plant/animal, flagella for locomotion
Phylum chlorophyta green algae, capable of photosynthesis


           Fungus Like
  Phylum Maxomycota 1 cell nuclei 
	Amoeboid locomotion
   Phylum Aerasiomycota 1 nucleus 

       Kingdom Fungi
All Eukaryotic, cell walls made of chitin (complex carbohydrates)
· Heterotrophic- decomposers> return nutrients to the soil
· Most are multi cellular 
Lichen – combo of 2 organisms in symbiosis

         Kingdom Plantae
· Green Plants evolved from algae
· Autotrophs- make their own food
· Multi cellular eukaryotic 

 	Phylum Bryophyte- mosses, no roots
	Phylum Pterophyta- ferns, spores not seeds
	Phylum Coniferophyta- non-Flowering
-Seeds in cones, evergreens
	Phylum Anthophyta- Flowering
-Seeds in Fruit
-Monocotyledons- 1 seed part
-Dicotyledons- 2 seed parts

                Kingdom Animillia
Multicelluar , heterotropic, euckryotic 

INVERTABRETS 
Phylum Porifera  sponges – radial symmetry 
	Phylum Cnidaria  jelly fish coral
            Phylum Platyhelminthes- flatworms- bilateral symmetry 
	Phylum Nematoads- round worms
	Phylum Annelida- earthworm
	Phylum Mollusca- soft body no shell
	Phylum Anthropoda- exoskeleton jointed appendages
	       -crustaciens, arachnids, insects
	Phylum Echinoderratta- spiny skin

VERTIBRATES
	Phylum Ostichtheys – boney fish
	Phylum Anphibia- anphibians
	Phylum Reptillia – scales, 4 chambered heart, cold blood
	Phylum  Aves – birds, warm blooded
	Phylum Mamilla- mammary glands and hair

Part 4  Chemical Basis of Life
Organism>Organ System> Organ> Tissue> Cell> Organelle> Compounds>Atoms

Thermo Dynamics  
Deals with the relationship of heat and other properties (pressure, density) 
· how heat transfer is related to energy and change in temperature
Thermal Contact - can exchange energy with it through the process of heat
Thermal Equliberium - temperature within the system is uniform. 
Thermal Expansion_- tendency of matter to change in volume in response to a change in temperature
Conduction  heat flows through a heated solid 
 Convection – heat transfer to another substance  eg cook in boiling water
Radiation – heat teansfer through electromagnatic waves 
Insulation – low conductive material 

                             Enderconic  
Absorbing energry in the form of work 
 	-Absorbs energy from the surroundings 
	- Energy put into the system
           Exergonic 
Release energy in the form of work
	- positive flow of energy from system to surroundings 
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                          Anabolic 
Builds, needs energy input, energy can be stored 

                        Catabolic 
Breakdown, will export/ release energy  
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                                    1st Law of Thermodynamics 
· Energy cannot be created or destroyed 
· In open system – energy that enters = energy leaving  
 
                                           2nd Law of Theromdynamics
· Process occur in a certain direction
· Energy has quality as well as quantity 

  		Chemistry Review 
The study of matter ( anything that occupies space)
· all mater is made up of elements ( 1 kind of atom) 

ELEMENTS OF LIVING THINGS

H                Hydrogen
O                 Oxygen
N                  Nitrogen
C                    Carbon


Atom- smallest part of element
Nucleus- center of an atom
             Has Proton (+) and Neutrons ()
                       Electron (-) 
Compound - 2 or more kinds of atoms
· Chemical Bond holds together
· Ionic- gain or loose an electron
· Covalent- atoms share an electron

COMPOUNDS IN LIVING THINGS

 H20                      Water
NaCl	                  Salt
CO2                        Carbon Dioxide 
G6H12O6             Glucose

ABREVIATION FOR A COMPOUND 
                4 H2O 
Coefficient- number of molecules
Symbols- Elements in the compound
Subscript- number of elements in a compound

                     ORGANIC VS. INORGANIC 
Inorganic – no carbon ionic or covalent
Organic – carbon , covalent bonds
   
 Inorganic 
Water-   H20
Salt     -   NaCl
Nitric Acid  - HNO3
Sodium Hydroxide  NaOH 

Organic

Methane             CH4
Glucose                C6H12O6 
Glycerol               C3H5 (OH)3
Actic Acid             CH3 COOH

  BONDING RULES 
Elements                                                             Bonds
	Hydrogen(H)
	1

	Oxygen ( O) 
	2

	Nitrogen ( N) 
	3

	Carbon ( c) 
	4

	
	



Methane     CH4       
                         H
                 H    C     H
                         H

ISOTOPES  
  Atoms with same elements but different number of neutrons 
· Elements have a preferred number of neutrons if there are too few it becomes unstable it decays releasing radiation ( particles in electromagnetic waves) 

Covalent Bonds- link monomers into polymers (carbs, lipids, protein)  

Hydrogen Bonds  have attractive force (intermolecular force) 
· weaker than ionic or covalent
· includes H and other atoms 
· attached with electro negativity 
-gives H2O solvent abilities 

     		RADIO ISOTOPE TAGGING 
  - Radioactive form of an element  (unstable nuclei emit radiation)
   - Natural or man made by bombarding with neutrons 
   - gives off a wavelength that can be detected in the body  

MOLLICULES OF LIFE 
All found in Living Things

	Water – stable, dissolves, 
-allows chemical reactions
- organisms 70-90% water
	
	Carbohydrates-  sugars and starches and source of energy 
· glucose, maltose, and sucrose
· contains C   ,    H , and O
  
               Lipids – Fats, Oils, Waxes- used for energy

Proteins-  used for growth, repair, and reproduction
· made of amino acids
· most common in living things

Hemoglobin – blood transport oxygen 
Antibodies – Fight Diseases
Nucleoprotines - -DNA and RNA
Horemones – Chem. Messangers endocrine glands
· - Regulation
                                          Enzymes – catalysts speed up reactions 
                       
ACIDS and BASES 

ACIDS -  Form Hydrogen Ion (H+) in water
HCL HydroCloric Acid, HF HydroFloric, H2SO4 Sulfuric 
                           Bases – form Hydroxil in water  (OH)
			Potassium Hydroxide KOH, Sodium Hydroxide NAOH
      PH Scale   0-14   
   0 Strong Acid
  14 Strong Base
   7   Neutral 

Buffers - enable solutions to resist pH changes when an acid or base is added. Buffers are very important in helping organisms maintain a relatively constant pH.  A buffer consists of an acid-base pair.
                       ENZYME ACTION
Protein Molecule that speeds up chemical reactions
  End in “ase” protase, lipase, malpase

Substrate – substance the enzyme works on.

Lock and Key Model – 1 enzyme works with certain reaction

Rate of Enzyme Action –
_ 	Temp- humans = normal body temp
- 	PH       - neutral = best
- 	Enzyme Concentration – more = higher likelihood
- 	Substrate Concentration- more = higher likelihood 


          
PLANT BIOLOGY 
Green Plants, autotrophs  - CO2 + H20 = Glucose> O2 is byproduct

   	   Vascular- well developed system of connective tissue for transport
   Nonvascular (mosses) no true roots, can’t transport, cannot retain water

Plant Structures and Function 
Leafs- CO2 enters stomates, combines with H2O Producing Glucose
      _ contain chloroplast 
· 
 [image: leafcrosssection.GIF]


	cuticle
	Waxy, prevents water loss

	Upper Epidermis
	Clear, Light through, Stops water

	Palisade
	Long tightly packed, have chloroplast

	Vascular Bundle 
	Xylem- water minerals from roots
Phloem- sugar starch too roots

	Spongy Mesophyll
	Chloroplasts-major photosynthesis

	Air Space
	Exchange O2 for CO2

	Lower Epidermis 
	Clear, stomates and guard cells

	Stomates
	Opening allows CO2 , H2O+O2 out

	Guard Cells
	Form stomates open close –night/day



PHOTOSYNTHETIC PROCESS
Efficiency of Photosynthesis 
3-6% max of 11% 

Plant = Energy Converters             -   Light to Chemical
  Glucose> ATP ( Adenosine Triphosphate)
· Red Light is best> Green is worst is reflected
Chlorophille-  traps light energy to split H2O

Magnesium-    chlorophyll cannot capture sun energy without  

Enzymes- Key to 2 Steps Light and Dark Reaction

Light Reaction -  
· Light Enters and is Trapped
· H2O is Split
· O2 exists through the stomates
· H an NADP ( enzyme) combine
· 
· Dark Reaction- 
· Calvin Cycle – Movement of carbon atoms 

[image: light_dark_reactions.gif]
C3 Plants 

 - utilizes the C3 carbon fixation pathway as the sole mechanism to convert CO2 into an organic compound (i.e. 3-phosphogylycerate).
· must be in areas where CO2 concentration is high, temperature and light intensity are moderate, and ground water is abundant

C4 Plants  
 utilizes the C4 carbon fixation pathway in which the CO2 is first bound to a phosphoenolpyruvate in mesophyll cell resulting in the formation of four-carbon compound (oxaloacetate)
· better adapted than a C3 plant in an environment with high daytime temperatures, intense sunlight, drought, or nitrogen or CO2 limitation

              


                                                         CAM Plants 
A plant that utilizes the Crassulacean acid metabolism (CAM) as an adaptation for arid conditions. CO2 entering the stomata during the night is converted into organic acids, which release CO2 for the Calvin Cycle during the day, when the stomata are closed


STEM STRUCTURE AND FUNCTION
supports leaves, passage for H2O and Sugar
Vascular Bundle-  Transport
Phoem- Food to Roots for storage
Xylem- Water and Minerals to leaves 

Cablum – Produces new xylem/Phoem 
· P/X are killed in fall new replace in spring, tree grows

ROOT STRUCTURE AND FUNCTION

Roots act as anchors
                 absorb water and minerals
	    serve as storage for starch

Part 6  Human Biology

NUTRITION AND DIGESTION

Humans= heterotrophs , 1 way digestive system

Digestion has  2 Parts

· Mechanical – break down into small pieces 
· Chemical – break carbs, proteins, lipids, into building blocks

Mouth – mechanical makes chemical more efficient 
· Salivary Gland – produce amylas enzyme. Chem. Breakdown
         Esophagus- connect your mouth and stomach
		-move food via perstalisies  ( involuntary muscles) 
         Stomach- 
· Grinds food- mechanical
· Release gastric juice ( pepsigone and HCL) –lining protects
       
          Small Intestines -  location of most/ completion of digestion (chemical)
		Lipid bypass
· gallbladder and pancreas secrete chem.  To assist 
· Nutrients absorbed into blood

Large Intestine – water is put into blood, undigested food eliminate

     
[image: digestive-system-diagram.jpg]

        CIRCULATION
Structure and Function of the Heart
Pumps blood, muscular organ 
	4 Chamber 
2 Upper – Atria -  Receiving 
2 Lower – Ventricles – Pumping 
[image: heart diagram.jpg]


PARTS OF BLOOD

Plasma- yellow liquid 55% water, protein 
· Fibrogen – blood clottier 
· Transports energy to cell, wastes away, antibodies, hormones

Red Blood Cells- hemoglobin molecule – transport of CO2 and O2
			No nucleus are produced in bone marrow
White Blood Cells- Fight disease, some engulf disease others make antibodies

Platelets – Cell fragments, work w/ fibrogen to help clot

Rh incompatibility is a condition that develops when a pregnant woman has Rh- negative blood and the baby in her womb has Rh-positive blood.

 		IMMUNITY
Immune System - composed of special cells, proteins, tissues, and organs that protect against germs and microorganisms, is the body's defense against disease.
Leukocytes – (white blood cells) Five  different diverse types, all produced and derived from a multipotent cell in the bone marrow known as a hematopoietic stem cell. They live for about three to four days in the average human body. 
· found throughout the body, including the blood and lymphatic system
B cells make antibodies that bind to pathogens to enable their destruction.
T cells  called T cells because they mature in the thymus. There are several subsets of T cells, each with a distinct function… 
Helper- assist other white blood cells in immunologic processes, including maturation of B cells into plasma cells and memory B cells, 
Cytotoxic T cells  destroy virally infected cells and tumor cells, and are also implicated in transplant rejection. 
Memory T cells persist long-term after an infection has resolved. They quickly expand to large numbers of effector T cells upon re-exposure to their cognate antigen, thus providing the immune system with "memory" against past infections. 
Regulatory T cells formerly known as suppressor, maintenance of immunological tolerance. Their major role is to shut down T cell-mediated immunity toward the end of an immune reaction and to suppress auto-reactive T cells that escaped the process of negative selection in the thymus.
Natural killer T cells Once activated, these cells can perform functions ascribed to both Th and Tc cells They are also able to recognize and eliminate some tumor cells and cells infected with herpes viruses.
RESPIRATION

                                    ORGANISM LEVEL
O2 in CO2 out 

Mouth/Nose> Trachea> Bronchi> Bronchioles> Alveoli> Capillaries

· Diaphragm causes inhalation and exhalation  
· Higher the CO2 Level the faster rate of respiration

CELLULAR RESPIRATION 

-Cells convert food to energy
- Circulatory  System brings food to Cell
- Enters cell via DEFFUSION
- Mitochondria produce ATP

           Anaerobic Respiration      

Glucose + 2 ATP >>>>Enzymes>>>>>>Pyruvate (CCC)+4 ATP (Gain 2) 

	Aerobic Respiration 

2 Pyruvate + O2 >>>>Enzymens>>>>> 6 CO2+ 6 H2O + 34 ATP

	Fermentation  - anaerobic –yeast cells 

Glucose + 2 ATP >>>>Enzymes>>>>>Pyruvate+4 ATP>>>>Enzymes>>>2 Ethanol+2 CO2


			EXCREATION 
Kidneys and Organs 

Kidneys remove urea, water, and salt
                  Circulations
Blood>> Heart>> Aorta>> Renal Arteries
	Nephrons – little tubes that filter blood
Renal Veins>> Back to the Heart 

· waste collects in renal pelvis, flows down to ureter to urinary bladder
Liver – remove dead red blood cells, amino acids
Lungs- Cellular Respiration creates CO2 and H20
               
                            
 Exhalation 
capillaries>>aviole>>bronchiole>>bronchi>> trachea 

   Contractile System 


		Locomotion 
Organisms that can move = Motile 
Endoskeleton- bones and cartilage 
Ligaments -  connects bones

           Muscle (3 kinds)
Skeletal – Made of Striations
· Voluntary Muscles
· Attached to bone by tendon 
· Work in pairs  
Flexors toward body
Extensors away from body
Smooth 
	Esophagus, Stomach, and Diaphragm 
Cardiac
             Heart, Involuntary
Action Potential - neuron sends information down an axon, away from the cell body. The action potential is an explosion of electrical activity that is created by a depolarizing current

		Regulation 
Ability to respond to changes in environment
	Stimulus = change in environment
	Reactor = reaction to change

Homeostasis
regulate its internal conditions, usually by a system of feedback controls, so as to stabilize health and functioning, regardless of the outside changing conditions 
 		Negative Feedback Loop 
increased output from the system inhibits future production by the system. 
[image: EndocrineNegativeFeedback.gif]

                     
Positive Feedback Loop 
A process in which a change from the normal range of function elicits a response that amplifies or enhances that change. 


Nervous System 
 Nerve cells, spinal cord , and brain
Neuron – unit of structure
Receptor-  detects stimulus
Effectors- carry out response

STRUCTURE OF A NEURON [image: neuron.png.jpg]  
 
  
	Nucleus
	Control nerve cell and reproduction

	Cytoplasm 
	Site of organelles and Chem. Reactions

	Dendrites
	Detect Stimuli 

	Axons
	Transmits impulses 

	Myelin Sheath 
	Insulates connection



                                THE BRAIN
Composed of Neurons    ( 3 Parts )

1)Cerebrum – interpreting info, voluntary acts

2) Cerebellum – coordination and balance

3) Medulla – involuntary body actions

                   SPINAL CORD 
From medulla down through vertebrate
· Controls simple reflex
Reflex Arc Reflex = automatic response to stimuli 

Sensory neuron>>Interneuron>> Motor Neuron>> Impulse to Effectors 

ENDOCRINE SYSTEM
Ductless Glands – secrete hormones – chemical messengers
	-Endocrine response is slow
	-Hormones travel in blood
	-Targeted organ effect is long  b/c must be filtered by Kidneys 

Hormone Action – 
Pituitary glad makes hormone>>endocrine gland, produces own hormone>> blood to organ
Pituitary Gland – attached to hypothalamus , “master gland” controls others

Thyroid – in Neck, makes Thyroxin, controls metabolism 

· Hypothyroidism not enough thyroxin – weight gain
·  Hyperthyroidism too much, weight loss- high blood pressure
Parathyroid – calcium and phosphorus levels

Adrenal   - On top of Kidneys 
         Produces. . . 
 Adrenaline – emergency energy 
Cortisone – antienflemintory – stress
Aldosterone – salts in blood/ electrolytes 
Pancreas  - produce insulin and glucagon

	Insulin instructs liver to remove sugar from blood 
Hyperglycemia – diabetes – too much sugar
Hypoglycemia – too much insulin- low blood sugar 

Ovaries -  produce Estrogen- secondary female characteristics 
                                     Progesterone – maintain lining of uterus   
· both regulate the menstrual cycle  
Testes-      produce testosterone  - sperm production  and secondary traits 
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 		Behaviors 
Taxes -  is an innate behavioral response by an organism to a directional stimulus or gradient of stimulus intensity. (eg. moving toward a light) 

Imprinting- K Lorenz- situations in which an animal or person learns the characteristics of some stimulus, which is therefore said to be "imprinted" onto the subject.
Habituation is a decrease in response to a stimulus after repeated presentations

Territorial animals defend areas that contain a nest, den or mating site and sufficient food resources for themselves and their young
Trial and error is a fundamental method of solving problems. It is characterised by repeated, varied attempts which are continued until success



PART 7:   ANIMAL BIOLOGY 

Fabulous Five  show all developmental levels. 
Amoeba , paramecium, hydra, earthworm, grasshopper

Animal Like Protests
Kingdom Protista  
 [image: 003 Structure of an amoeba.jpg]
   
[image: paramec.GIF]
 AMOBIA AND PARAMECIUM 
Nutrition-  1 celled aquatic, digestion in cell in vacuoles 
Circulation -  no system – through cytoplasm 
Respiration -  obtain O2 by diffusion of H2O
Excretion -  CO2, Ammonia, H2O removed by diffusion
Locomotion – Amoeba  pseudopodia   
	              Paramecium – cilia – hair like projections
Regulation – no endocrine or nervous systems – recognize and respond to food 
Reproduction -  binary fission – splits in two
	Under stress Conjugation (exchange genetic material)

		PHYLUM CNIDARIA
Kingdom Animalia – hydra, jellyfish, coral 
[image: hydra.png]

     HYDRA
2 cell Layers                        Ectoderm -                outer
                                                 Endoderm-                inner
-has a mouth for ingestion
- hollow body for digestion
- tentacles capture food 

Nutrition – eats small animals  capture and poison prey, 2 way digestion in/out mouth
Circulation- none food defuses to endoderm from digestive cavity 
Respiration- exoderm / endo diffusion 
Excretion CO2, H20, Ammonia
Locomotion – mostly sessile, moves on currents
Regulation – nerve net between cell layers, no brain to coordinate responses
· whole body responds to stimulus    
Reproduction -   
 	Asexually – budding
	Sexually – sperm and egg

	












	PHYLUM ANNELIDA 
Kingdom Anamillia – earthworms sandworms leeches

[image: 94165_f520.jpg]
 

Nutrition -  one way digestion, tube in a tube 

Circulation- closed circulatory
· dorsal and ventral vessels 
· 5 Aortic Arches  
· Capillaries lead to organs
Respiration – o2 diffuses through the skin into capillaries 
Excretion -   Ammonia and Ura filtered by Nephridia
Locomotion – segmented muscles, setae (bristles hook soil)
Regulation – Primitive Brain (2 ganglia) attached to nerve cord 
Reproduction – sexually, have both sperm and eggs(hermaphrodite) 

		













PHYLUM ANTHRAPODA
Grasshopper 

[image: grassh10.gif]




Nutrition- one-way digestive 
Circulation – open – dorsal vessel with hearts 
Respiration-  openings in abdomine (spiracles) lead to tracheal tubes carry O2 to cells
Excretion -  malpghian tubes filter blood , nitrogen and uric acid leave through anus 
· CO2 through spiracles 
· Water is conserved
Locomotion – 3 pair of legs, 2 wings
Regulation- simple brain (2 ganglia) 2 nerve cords coordinate response 
Reproduction – sexually, female deposits eggs in soil
· metamorphosis- change form from larva to adult 
· parthenogenesis( some insects) – unfertilized eggs  


PART 8 PATERNS OF REPRODUCTION 

· process of producing new individuals. 

Asexual Reproduction – 1 cell divides in two
Mitosis – cell division 
1) Replication of chromosomes ( same number in new as in parent)
2) Equal division of cytoplasm.


Binary Fission  - divides into 2 daughter cells    
[image: http://mdk12.org/assessments/high_school/look_like/2009/biology/images/5_q.gif]
Budding -  Large cell = parent, small cell = bud
· unequal distribution of cytoplasm [image: http://mpf.biol.vt.edu/research/budding_yeast_model/gif_files/cell_cycle.gif]



Spores – molds
1) lands on food, anchors with rhizoids 
2) hypa forms with sporangium at the end.
3) sporangium breaks releasing spores 
 [image: http://02.edu-cdn.com/files/static/mcgrawhill-images/9780071410403/f0131-01.jpg]

Vegetative Propagation -  new plant forms from root stem or leaf of old 

Regeneration   - replacing or repairing lost or damaged parts.

 
                               MITOSIS  
-The life cycle of a cell—( time varies by species) 

1) Interphase – cell grows, performs life functions 
· chromosomes replicate- signals start of  Mitosis [image: http://t1.gstatic.com/images?q=tbn:ANd9GcRpBXYNaIGQUMLS0PPI-0NlIPGT-Br27dVTZn7QdmhCxCWjZ_a4_z_3q7U2]




· 2) Prophase-  2 halves of cromatids come together joined by centrioles [image: http://www.evh.k12.nf.ca/rbaker/Bio 3201/The Cell Cycle/prophase.gif]
· Nuclear membrane and nucleouous disappear 
· Centrioles move to different sides of the cell
· Centrioles attach to cell membrane with astral rays 
· Chromatids attach to spindle fibers between centrioles 

3) Metaphase – chromatids line up on spindle fibers in the middle of the cell                            [image: http://staff.jccc.net/pdecell/celldivision/images/metaphase.gif]
4) Anaphase – chromatids separate (now 2 sets of chromosomes) 
-starts to move to the opposite side of the cell
[image: http://img.sparknotes.com/figures/D/d756b5b73abe2974f3521a828791899f/anaphase.gif]

5) Telephase -  daughter cell formation complete
· nucleus and nuclear membrane reappear 
· centriole replicates 
[image: http://www.edupic.net/Images/Mitosis/telophase.png]



          









 PLANT MITOSIS
· No centreoles 
Cell Plate – forms in middle divides in two  
[image: http://faculty.cbu.ca/cglogowski/BIOL 101 IMAGES/PlantCellMitosis_CL.jpg]


	
Abnormal Cell Cycle Control 
Malignancy - is the tendency of a medical condition, especially tumors, to become progressively worse and to potentially result in death.

Metastasis-  spread of a cancer from one organ or part to another non-adjacent organ or part. The new occurrences of disease thus generated are referred to as metastases
  
                                         Density Growth Factors 
- stimulating cellular growth, proliferation and cellular differentiation.
- protein or a steroid hormone. Growth factors are important for regulating a variety of cellular processes.
-Growth factors typically act as signaling molecules between cells. Examples are cytokines and hormones that bind to specific receptors on the surface of their target cells.


Sexual Reproduction 
Fertilization- male and female gamete combines to form zygote 

Body cells = somatic-  diploid- 2N 
Gamete =  half somatic haploid – N

Human diploid 46 in somatic cells 
	 Sperm (23) + Egg(23) = Zygote (46) 
· Gametes use Meiosis to reproduce    
                               Meiosis
· process where gametes are produced 
· body cells are diploid meiosis creates haploids 
· gameteogenisis > spermogenisis> oogenisis 
Meiosis = 2 cell divisions, mitosis = 1 cell division 
                          
 
[image: http://www.histology.leeds.ac.uk/cell/assets/meiosis2.gif]

            
                  PART 9: HUMAN REPRODUCTION
Embryological Development
· Zygote goes through miotic cell division (cleavage)
· Continues dividing until the size of adult cell size. 
· Cleavage results in embryo  
At 2 cell stage can develop into identical twins.
	Fraternal = fertilized with 2 sperm.
Mourla- solid ball of cells stage 
Blastocyst- 5 days in, hollow ball of cells
· attaches to uterine wall, full of stem cells,
Gastrula – 14 days in, 3 cells later
	Cell differentiation, organs and body systems
--Ectoderm – outer – Skin and Nervous System
--Endoderm—inner- digestive and respiratory systems
[image: ]
 Fetal Development  - begins at 8 weeks

                     PART 10 PLANT REPRODUCTION 
Plants reproduce sexually and asexually 

Propagation from Roots  - eg. potato (enlarged root)  shoots(young) sprouts out of parent.

Propagation from Stem 
	“runners” (stolons) –above ground , form root, new plant. eg. strawberries.
Rhizomes- underground stems grow horizontally , shoots develop new plant 

Propagation from Leaves – fallen leaf in moist soil eg. African violet 

                              Artificial Propagation 
-Humans produce new plants. 

Cuttings- root, stem, or leaf taken from existing to make new plant.

Layering- long branch bent over into ground and covered. Roots and stems will form. 

Grafting – stem cut off plant and attached to the root of another
   Stock = root , scion= attached stem

Advantages of Artificial 
· new plants identical to parent 
· new plants produced quicker
· seedless fruit can be made

PLANT SEXUAL REPRODUCTION

Anthopyta – (angiosperms) – flowering plants

Flower>>gameteophyte formation>> pollination>> fertilization>> seed dispersal>> germiniation>> sprorophyte>> growth and development 

[image: http://andromeda.cavehill.uwi.edu/Plant Propagation Practical Photos/Generalised_Flower_Diagram.jpg]

	Stamen 
	(male)

	-Filament 
	Thin stock supports anther.

	-Anther
	Produce pollen grains (male gamete)

	Pistil
	(female)

	-Stigma 
	 Sticky, holds pollen

	-Style
	Stock, connects stigma to ovaries 

	-Ovary
	Produces Female Gamete

	Petals 
	Attract animals to assist pollination 

	Sepals 
	Modified green leaves, protect buds




             POLLENATION AND FIRTLEIZATION 

Fertilization – pollen transferred back to stigma
	Self-pollination – same flower 
	Cross-pollination – 2 flowers 
	Artificial – human transfer 

Fertilization
1) pollen lands on stigma 
2) pollens protective wall breaks down 
3) pollen tube begins to form 
4) seed forms 
5) leaves fall off; fruit forms around seed
               


SEED STRUCTURE 

Anthephyta – 2 classes 
· monocotyledons ( monocots)  1 seed part 
· grass corn wheat 


[image: cornkernel]
dicotyledons (dicts)  2 seed parts
· peas and beans 
· 
	[image: BeanSeed]

	Seed Coat
	Thin outer coating, protects

	Micropyle
	Tiny opening where sperm enters

	Hilum
	Scar were seed attaches to ovary

	Cotyledons
	Seed Leaves, contain endosperm

	Endosperm
	Forms from 3n cell of ovile - food

	Embryo
	Developes from diploid zygote 

	  - Epicotyle 
	2 leaves become stem and leaves

	 -  Hypocotyl
	Develops into lower roots and lower stem



                SEED DESPIRSAL AND GERMINIATION
Fruit s protects and disperses seeds 
· dispersal reduces competition between parent and young
· animal disperse through consumption
· wind, water , and insects also disperse
Germination -  development of seed into plant
· end of dormancy (allows seed to survive until favorable conditions




                                       MENDALAIN GENETICS 
Gregor Mendel 1856 - inheritance in peas
“Experimentation in plant hybridization”
· Peas contain factors that determine traits  
Factors – genes and alleles 
Genetics – study of hereditary, the transfer of traits

Mendel believed alleles are inherited. 1 from each parent

Trait – distinguishing feature or property of an organism.

Characteristic- different versions of a trait

	Traits
	Characteristics 

	Height
	Tall/Short

	Eye Color
	Blue/Brown

	Earlobe
	Attached/ un 

	
	

	
	



Gene-  hereditary unit, passes down 
· Determines characteristics or traits (composed of DNA)
Allele -  Different forms of genes for a trait
   	Ego.   T=tall, t = short 
Upper case is dominate, lower is recessive

Homologous – similar chromosomes found in the diploid cell

Homozygous-  2 of same allele (TT)

Heterozygous- (hybrid)  2 different alleles (Tt)

Dominant -  Characteristic that we see, is written first
Recessive- the unseen trait in heterozygous, written second 

Genotype- type of allele combination (homo or hetero) 
Phenotype- characteristics determined by observation 

PUNNENT SQUARE AND PROBABILITY
· solves genetic problems. Shows different allele combos , predicts probability.

Mendels Law of Dominance 
When 2 characteristics are crossed the dominant one is seen
[image: Macintosh HD:Users:Samantha:Downloads:220px-Punnett_Square.svg.png]
Phenotype 50%  tall 50% short
Genotype    50% hetero short, 50% homo short 

                               Mendels Law of Segregation
When 2 hybrids are crossed each allele segregates during genetic formation and new genotypes can be formed.

	



















	Mendels Law of Independent Assortment 
 
An organism possess many traits 

Trait 1 (color)  Y=yellow  y =green
Trait 2 (texture) R= smooth r= wrinkled 

Genotype Homozygous Yellow Round = YYRR

YR+yr= YyRr (Di hybrid) In di hybrid all alleles for different traits separate and are inherited independently [image: dihybrid_cross.gif]

                                              The Test Cross
Determine the genotype of an organism 
· if there is a recessive phenotype  (bb)
· unknown dominant + recessive= Test Cross 
· if offspring is recessive must be hetero


Incomplete Dominance 
2 alleles  for the same trait exist, neither is dominant

R= red      W = white
 [image: rw01.jpg]
WW+RR= Pink

Epitasis 
 interaction between the genes at two or more, so that the phenotype differs from what would be expected if the loci were expressed independently. The gene whose phenotype is expressed is said to be epistatic, while the phenotype altered or suppressed is said to be hypostatic. 

Co -dominance 
Both alleles for a trait are dominant 

Polygenetic Inheritance  
trait is produced from the cumulative effects of many genes in contrast to monogenic inheritance wherein the trait results from the expression of one gene (or one gene pair). In humans, height, weight, and skin color are examples of polygenic inheritance, which does not follow a Mendelian pattern of inheritance. 


Horse Red + Horse White = Horse Roan
[image: 5737806.jpeg]

PART 12 PATTERNS OF INHERITANCE 

-Genetics built on the work of Mendel 
-Advancements include patterns of inheritance 
                                             how sex is determined
			       blood type
			        sex linked traits
  Sec Determination 
Human have 46   chromosomes 2 sets of 23

 Karyotype – chromosomes removed, arranged by descending order and size, them photographed

Humans have 22 sets of homologues autonomies, 1 set of sex chromosomes 
                    - Females = XX     Males = XY 
 	In gameteogenisis ½ of sperm are X and ½ are Y  
[image: sexsqr1]

Blood Types and Multiple Alleles  
Humans have four blood types determined by 4 alleles 

BLOOD TYPES
Karl Landstiener (1900s) 

A,B,AB,O 
Transfusing the wrong blood leads to clumping 
A = antigen A and antibody B
B= antigen B and antibody A
AB= antigen AB, no antibody 
O=   no antigen and antibodies A and B

O= universal donor,   AB- universal recipient 

MULTIPLE Alleles 

Blood type follows Laws of Dominance and Segregation     
3 alleles for 4 possible characteristics   (2 at a time determine trait) 

               Blood Types and Genotypes 
	Blood Type (Pheno)  
	Antigen
	Genotype 

	A
	A
	IA IA or IA i

	B
	B
	IB IB or IBi

	AB
	AB
	IA IB

	O
	NONE
	ii 

	
	
	



Can be determined with Punnet Square  [image: 12T]

  SEX LINKAGE 
Sex Linked Trait controlled by allele on X chromosome (sometimes Y) 
   Ego.   hemophilia and color blindness 
 [image: colorex1]

Pedigree Charts – Used to track the inheritance of traits through generations
       [image: hemo]
Influence of environment on Hereditary 
· expression of a trait depends on environmentally effected Enzymes  
              (Shown in identical twins raised separately)      


MODERN GENETICS 
Watson and Crick – 20th Discover DNA Structure – open up molecular genetics
· By end of the 20th Most of the Human Genome is mapped
· Looking for link between genes, diseases, and cancer    
McCLintock
· Discovery of mobile genetic elements 
· Studied corn, saw changing kernel color 
· Genetic material changes between generations as genes move around chromosome

            Molecular Genetics 
Miescher- 1869 – Extracts DNA
Oawald-    1944 – hereditary information 
Watson and Crick – 1953- Structure of DNA 

                   DNA Structure 
Deoxyribonucleic Acid   - Double Helix
· Composed of thousands of paired repeating nucleotides

                        Nucleotide
Nitrogen Base-  Adenine (A), Guanine (G) Cytosine (C) Thymine (T) 

Dioxiribose – Five carbon sugar 

Phosphate-  contain phosphate w/ four O2  (PO4) 

Location 

Dioxyribose outside of helix
Nitrogen Base Pairs With complimentary Base

	Adenine 
	Thymine

	Guanine
	Cytosine 

	
	


[image: figB]

DNA REPLICATION 

During Mitosis DNA duplicates 
	Enzymes – unzip strand 
-Original DNA serves as a templates 

Nucleotides pair up with compliments 
 
Semi constructive Replication-    Each new DNA strand has 1 old and 1 new part 

      
 PROTIEN SYNTHESIS 
Protein – organic molecule used for growth and repair. 
	-Syntheses take place in Ribosome
	- Protein made of Amino Acid combined thorough Dehydration Synthesis  
	- 2 steps 
 Transcription 
 process that produces Ribonucleic Acid (RNA) 
           - mRNA – messenger 
	-tRNA – transfer
	- rRNA – ribosomal 
              
                           Differences between DNA and RNA 
	
	DNA
	RNA

	Number of Strands
	Two (double)
	One (single)

	Sugar Molecule Present
	Deoxyribose
	Ribose

	Nitrogen Bases
	C,G, A, and T (Thymine)
	C, G, A, and U (Uracil)(

	Location 
	Nucleus
	Cytoplasm



1) DNA molecule with gene to make a protein unzips 
· acts as a template for formation of mRNA
· makes complimentary base pair
2) mRNA leaves nucleus and enters cytoplasm 
3) each nitrogen base on mRNA= a Codon  (64 total)
61 form a specific amino acid, 1 as start signal, 3 as stop
Translation  
· Ribasome combines with amino acids to produce proteins 
1) mRNA enters cytoplasm
2) mRNA attaches to a ribosome 
3) ribosome moves down the mRNA molecule
4) amino acids attached to each other with peptide bonds
5) ribosome continues until it reaches a stop codon
6) protein is formed  
7) tRNA separate from ribosome (so does new protein) 
8) Process begins again. 

1) one side of tRNA attaches to ameno acid brought by ribosome 
2) other side of tRNA  is anticodon- complimentary to mRNA) 
 [image: Proteinsynthesis]
                                           
         
[image: ]
Regulation of gene expression refers to the control of the amount and timing of appearance of the functional product of a gene. Control of expression is vital to allow a cell to produce the gene products it needs

   




MUTATIONS 
A change or error in a gene or chromosome
    -Gene Mutation – any change or error in a gene or allele
    - Chromosomal Mutation – involves chromosomes of an organism 

Mutations that occur in gametes can be passed on, in somatic they cannot
- Most mutation is not beneficial, however if it creates a source of variation that can eventually lead to a new species   

                                                Gene Mutations 
· sometimes occur  during the process of Translation
· 
Point Mutation-  one nitrogen base is replaced by another  
 Ego. Sickle Cell  
         GAA switched to GUA creates valine  instead of glutamic acid  that is found in hemoglobin 
Frameshift Mutation – nitrogen base is deleted form or added to a codon causing all to shift. Forming an unintended amino acid 

Chromosome Mutations- chromosome number or structure changes 
      -Nondisjunction – failure of a pair of chromosomes to separate – change in chromosome number
    Down Syndrome – 21 has extra chromosome ( total of 47 not 46)

Structural Mutations.  
Deletion-  segment is lost or missing 
Addition- segment breaks off and is added to homogenous chromosome 
Translocation – segment breaks off and is added to a non homologous chromosome 
Inversion- segment breaks off and is put back in the same spot backwards.

Causes of mutations 
	- Some are random and spontaneous
	-mutagenic – environment – man made factors  
UV rays.  Ionizing radiation ( x-ray, gamma ray, nuclear radiation) produce                                               free radicals – atoms with unpaired electrons- cause break in the DNA molecule 
Carcinogens- chemical mutagens that cause gene mutation resulting in cancer 
		Ego. asbestos, benzene, food dyes, and PCBs 

                                          Genetic Diseases 
Mutations sometimes produce alleles that can be passed on ( most are recessive) 

Cystic Fibrosis- most common in white people , think mucus that clogs air passages in lungs and ducts in pancreas 

PKU – caused by a missing enzyme PAH,  body cannot produce phenylalanine. Leads to nervous system problems, retardation, and growth problems

Tay-Sachs- found in Jewish decent of eastern Europe. Caused by missing enzyme Hexosamininase ( Hex A)- needed to break down lipid GM2- lipid accumulates in nerve and brain cells causing cell death.  Most don’t survive past 5. 

Sickle-cell anemia- most common in Afro-Americans1:2 are Heterozygous for defective allele.
Cells tend to block circulation to small blood vessels.  Cause pain, stroke, infections, kidney/bone damage, shortness of breath, anemia. Can be treated with vitamins penicillin, fluids, painkillers, and transfusions  

Huntington’s Disease-  Defective dominant allele. Produces a protein that damages nerve cells in the brain . Nervous system deteriorates. Manifests age 30-50. No know cure 

			Biotechnology
Use of engineering and technology applied to biology
                 _- human genome, move genes between species, and clone organisms. 

                                      Genomics 
The study of genes , structure and function
  Human Genome Project- determines the sequence of 3billion nitrogen base pairs, identify 30,000 genes in humans and store information for researchers 

                                      Genetic Engineering 
Genes from one species are inserted into the another. 
          Uses 2 Enzymes 
 Restriction- endonuclease- cuts out segments of DNA or a gene for chromosome of one species 

DNA Lipase used to splice the inserted segment in chromosome of another species

-Product called Recombinant DNA 
 Gene splicing is often done to Circular DNA in bacteria called plasmids 
	-Plasmids are used as vectors (carriers) to bring new DNA into other cells
	- can be used to economically produce proteins (insulin and HGH) 

                                        Cloning 
Can be DNA, cells, tissue, or an organism 
	-genetically identical 
 Insert clone DNA into Host cell 

Stem Cells- undifferentiated cells, have potential to produce more stem cells or any specialized tissue
                                Parthenogenesis 
· development of unfertilized egg into embryo and eventually ne individual 
 - occurs in some animals naturally 
  Could potentially be used to create stem cells

All of these techniques raise moral questions
                            
                     EVOLUTION
- changes in species with the passage of time.
 - fossils – remains of organism from the distant past 
	-hard parts bone, teeth, and shell
	- imprints – impressions in mud turned to stone 
	- molds- rocks broken open to reveal 
	- petrifaction- mineral rick water in organism- h2o leaves subject rots minerals left
	- refrigeration- preserved by cold 
	- amber- fossilized tree resin 
	- tar pits accumulation of asphalt – preserves hard parts 	
DATING FOSSILS
 
	Relative Dating – 
 		Determined by the layer of the soil
	INDEX Fossil – organism living for a short time – acts as marker 

	Sedimentary Rock – formed from disposition of small particles 
             Igneous - volcanic 
Metamorphic – heat and pressure transform sedimentary

Absolute Dating – look at radioactivity of certain elements 
      Half Life= time to decay into ½ of the original 
· carbon 14 to nitrogen 5730
           50,000-2,000 years can be dated 
- uranium 238 to lead 206 in 2.27 million years
-potassium 40 to argon 40 in 1.25 million years

Evidence of Evolution 
· common ancestors  2 or more related species have evolved
   Comparative Anatomy – body structure similarity = common ancestor 
Homologous Structures – similar in construction dissimilar in function
	Fore limb for human and wing for bat 
Analogous Structures – similar in function dissimilar in construction 
	Wings of birds and Insects
Vestigial Structure has lost function 
  Appendix (digestion) Coxis (tail) 

Comparative Embryology 
 During the embryo stage all vertebrates have gills, a 2 chambered heart and a tail 
· This supports the concept of a common ancestor 

Comparative Biochemistry
DNA, RNA, Genetic Code, and Protein Synthesis  
	-the greater the genetic and molecular similarity the closer the common ancestor
             - humans and chimps 98% of genes in common.

             Theories of Evolution 
Cuvier – opposed evolution (seeing little change in the fossil record)  
Lamarckism organism can pass on characteristics that it acquired during its lifetime to its offspring

Inheritance of Acquired Characteristics- “use it or loose it” 


Natural Selection – variations that are most fit survive 
	Overproduction- animals produce more offspring than necessary to increase odds
             Struggle for Survival- competition for scarce resources
	Variation – differences in expressed traits 
The most fit new variation becomes the norm and eventually a new species 


Genetic Drift –individuals by chance, leave behind more descendents than other individuals. The genes of the next generation will be the genes of the “lucky” individuals, not necessarily the healthier or “better” individuals. 
Population bottlenecks occur when a population’s size is reduced for at least one generation
Founder effect occurs when a new colony is started by a few members of the original population. This small population size means that the colony may have:
· reduced genetic variation from the original population. 
· a non-random sample of the genes in the original population. 
Parallel evolution occurs when two species that share a common ancestor evolve a similar trait independently of each other. An example of parallel evolution would be the porcupine quill. Porcupine quills are very similar in both old and new world species. These animals evolved their quills independently, but they share a relatively recent common ancestor. 

Convergent evolution occurs when two species without a close common ancestor evolve a similar trait independently of each other. For instance, birds and bats have very different ancestors indeed. Bats are mammals and bird are not, but both have evolve wings with the capacity for flight.




              Mutation- source of variation in a population. Leads to new species

                            Rate of Evolution 
Gradualism – evolution is slow, continual, and gradual 
Punctuated Equilibrium – change is sudden 

adaptive radiation  organisms diversify rapidly into a multitude of new forms, environment makes new resources available and opens environmental niches



                          Hardy-Weinberg Law 
how gene frequencies are maintained between generations 
	-frequency of an allele remains constant 
5 Conditions 
1)  Large Gene Pool
2) No Migrations
3) Random Mating
4) No Mutations 
5) No Natural Selection 

· Conditions are rarely met 
· When frequencies differ evolution is taking place 

GEOGRAPHIC AND REPRODUCTIVE ISOLATION

Allopatric Speciation - Geographic – Mountains, oceans physical separation.

Reproductively- if a population is separated long enough they will change enough they will not be able to mate (2 new species have formed) 

behavioral isolation: form of reproductive isolation in which two populations have differences in courtship rituals or other types of behavior that prevent them from interbreeding.
Ecological isolation. Populations may occupy the same territory but live in different habitats and so not meet.

                           Environmental Factors  
Environment may favor one trait variation over another. 
 Ego. Moths, white vs. black wings- pre industry white is majority, industrial age black in majority 

		Origin of Life on Earth 

Heterotrophic Hypothesis (  Abiotic Synthesis) – first cells were heterotrophs from the ocean
 -atmosphere- little oxygen, H2O, N, CO, CO2, H, and UV Radiation 
	- high temps and lightning
  - formed a simple organic compound 
Complex compound then formed in the ocean

Endosymbotic Theory hetero and auto eukaryotic cells develop a symbiotic relationship    

                         PART 15: ECOLOGY 
Study of living things and their relationships with the environment. 
                                     Abiotic Factors 
Climate – weather in area over a period of years
Light – source of energy
Temperature- limits plant types which limits animal types 
Water- distribution and types of plants and animals 
-Hydrophytes – adapted to grow in H2O 
-Xerophytes adapted to dry environment. 
-Mesophytes- land plants require average rainfall 
Soil- varies by texture, structure, and organic compound 
                                      Biotic Factors 
Species – can mate and produce fertile offspring 
Population – same species in a specific location 
Community- different populations in same location
Ecosystem- interactions between community and abiotic factors 
Biosphere- interaction of all ecosystems on earth  
                                 
                                      Relationships Between Organisms
Competition 
              Intraspecific – between members 
              Interspecific – between different species 
Habitat- where the organism lives
Niche- the role or job of a species 
	Cannot have 2 organisms with the same niche in the same environment

Predator/ Prey -  prey #s up perd 3s up, prey down preds down 
	Predators keep prey at manageable level for environment- carrying capacity 
Symbiosis – species living together at least 1 benefits from association
	Mutualism- both benefits  
                 Ego. Lichen – fungus and bacteria/ algae 

Commensalism – one organism benefits the other is not harmed  
	Ego. orchids and tree; shark and small fish 

Parasitism – one benefits while the other is harmed
	Ego. animal and a tick

Coevoltion – two species develop a symbiotic relationship
	Must have co-evolved (adapted to each other)

                    THE FLOW OF ENERGY
	1
	Autotroph
	Light to Glucose

	2
	Herbivore 
	Eats Plants

	3
	Carnivore
	Eats Meat

	4
	Omnivore
	Eats Plants and Meat

	5
	Predator 
	Hunts Meat

	6
	Scavenger 
	Eats meat left by Predator 

	7
	Saprobe 
	Eats Dead Plants and Animals 



 [image: ANd9GcTI5fS5pa1HfTPGAOF5AwJtVvAsZVZDU1m-LdpzcnW9ta-YXu1bLojepk9ebg]
 

Food Chain- shows transfer of energy in an ecosystem
Ecological Pyramid – shows energy flow and the relative number of organisms at each tropic level 

Food Web – several inter-connected food chains
· Shows alternate food sources 
Tropic levels are inefficient, 10% energy loss between each level 
Biomagnification -  is the increase in concentration of a substance that occurs in a food chain as a consequence of:
· Persistence (can't be broken down by environmental processes)
· Food chain energetics
· Low (or nonexistent) rate of internal degradation/excretion of the substance (often due to water-insolubility)


 J curve = exponential growth...it is when population size increases at constant rate because everyone has access to abundant food (ideal conditions of living)

S curve = logistic growth ... it is when the rate of the population slows down as it reaches the carrying capacity (when the environment cant longer handle the number of species)

Boom/Bust Cycle-  dramatic fluctuations in density with remarkable regularity. “Booms” characterized by rapid exponential growth are followed by “busts,” during which the population falls back to a minimal level.

Survivorship Curveshowing the number or proportion of individuals surviving at each age for a given species or group 
[image: http://www.science.widener.edu/~grant/esa/cemet21.gif]



                          MATERIAL CYCLES 

Unlike biotic factors abiotics are recycled 

                                     Water Cycle  

Evaporation -  liquid to gas
Condensation – gas to liquid
Precipitation – release of water from atmosphere
Collection – gathering of precipitation on the ground 

                               O2 and CO Cycle 
O2 is released by plants 
Animals use Aerobic respiration to make ATP
Animals release CO and H2O 
CO released by Decomposers and Fossil Fuels [image: CarbonCycle]

                                  
    Nitrogen Cycle 
Nitrogen is needed to produce amino acids, DNA, Protein

       Plants require Nitrates (NO3)
-Lightning converts Atmospheric Nitrogen   
-Animals get nitrogen through consumption 
	- produce ammonia as a byproduct  
- Bacteria take in ammonia and release Nitrogen into atmosphere 

                  Ecological Succession 
One Biotic community is replaced by another 

Climax Community = the last to occupy. It is stable and self perpetuating 
· Succession is usually caused by a change in the environment 

Primary – no prior life- microbe’s lichens and mosses come first 
Secondary – previous inhabitants have been replaced.
                          
                             Succession from water to Land 
· debris enters a lake and lowers the water level  
 Enthrophication- death of a lake by nitrates and phosphates 
	 O2 levels decreased killing off bio lowering water level further.

                             WORLD BIOMES 
Large area of earth- a climax community and abiotics


       Tundra – above arctic circle 
Abiotics- short growing season, coldest, perma frost

Biotic – tree-less lichen, mosses, - least amount of biodiversity

       Tiaga  - below arctic circle 
Abiotic –  long cold winter , average temp. Below freezing. Many springs and rivers 

Biotic – coniferous tree, insects, birds, and mammals 

      Temperate -  mid-latitudes   
Abiotic – 4 seasons, rich soil 

Biotic – deciduous trees, all animal types 

      Grasslands – Us, Canada, Argentina, Russ. And NZ 
Abiotic – hot summer, cold winter, average rain, rich soil 

Biotic – tall grass, grazing animals 

        Desert   20% or earth, all continents but Europe
Abiotic – little precipitation, large daily temp. fluctuation  

Biotic – plants conserve water animals are nocturnal 

    Tropical – Rain Forest, near equator 
Abiotic – stable warm temps. Lots of rain, acidic soil

Biotic – 50% of life on Earth
 
     Marine   - 71% of surface, 5 oceans 
Abiotic – 3.5% salt, temps vary by location
· effects land climates 
Pelagic - neither close to the bottom nor near the shore can be said to be in the pelagic zone
Neritic- coastal waters, the coastal ocean or the sublittoral zone, is the part of the ocean extending from the low tide mark
oceanic zone extends from 200 meters (656 feet) deep all the way down to the bottom of the ocean, which can be thousands of meters deep.    
Benthic-   lowest level of a body of water such as an ocean or a lake     
Pollution -  addition of chemicals of bio substances  (fossil fuels, industrial waste, fertilizer) 
    Point Source- can be tracked to origin
     Non Source – cannot be tracked  
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