History of Biology – Before Darwin		September 11
Non human biology
First recorded definition of biology (Treviranus 1802)
No one would call themselves biologists, the all had more specific names
Morphology is a very early type of biology
The pace of biological exploration is inclining very much over the past few years and in today’s time
3 stages important and what was driving science
· 400 BCE- 450 CE: Greek and Romans
· Transportation, Commerce, wealth is put into knowledge and the knowledge is written down and coded
· Their understanding gets transmitted out into the world
· Roman empire fell apart in 450 CE because Germanic tribes took over and destroyed the city of Rome, ending the commerce, transportation, communication, all knowledge being made because Europe was destroyed
· Scala naturae- the great chain of being
· Essentialism
· 459-16th Century: Medieval ages
· Everything s reestablished after being destroyed
· 16th-18th Century: Renaissance and the scientific revolution
· Douglas Adams
· A writer and known for great things in the science community 
· Gives an alternative way to look at the progression of science
· Four ages of sand (if you heat sand up it creates glass)
· The technological changes humanity went through and how those changes broadened our understanding
· 1. Glass allowed you to look out at far away things which allowed us to create the telescope (1608)
· Astronomy, when we looked at the stars and realized our belief that earth is the center of the universe was false
· 2. The microscope allowed us to see this that are smaller and cannot be seen with the naked eye (1678)
· Microscopic, when we looked down at the tiny formations that make life and the universe and fond something quite startling 
· 3. The computer chip sequences of ones and zeroes that can be built us to give almost anything such as an array of colours, and mathematics, causing calculations to go faster.  (1961)
· Computers, the silicon chip which gave us process. The computer can perform mathematics very fast and this allows us to create models, stimulations. Gave us another form of perspective.
· 4. Fiber optics, sharing of the resources of science such as sharing scientific articles online. (Now)
· Internet, runs on fiber-optics and fourth form of communication.
400 BCE- 450: Greek and Roman Ages
· Hippocrates (460-370 BCE)
· Very important biologist
· Assembled the written form every practice with multiple authors assisting him known at the time
· Written recorded of human biology allowing it to be exchanged around the world
· Pulled all the knowledge together in one place
· Aristotle (384-322 BCE)
· Tried to organize the living world in a hierarchy
· Grouped off living species and ranked by importance
· Scala Naturae- the great chain of being
· Tried to make sense of the living world
· Theophrastus (371-287 BCE)
· Reorganize plant hierarchy because it was used in medicine, agriculture exploration (what to eat), plant fiber such as cotton, fiber
· Most famous for his medicinal plants
· Plant catalogs came into 10 very large books
· So accurate that we still categorize them the same way today as he did way back in time
· Most important contributions
· Ancient father of taxonomy, do not confuse with modern father of taxonomy René


Pre Darwinian 						September 16
· Homework assignment available Sunday to Monday
· For keywords build your own definitions by look at different definitions
· Two types of taxonomies
· Folk
· No written record
· One per was the keeper of all the information
· Artificial
· Put down on paper first
· Written down
· Special Creation
· Pattern		
· Scala Naturea
· They don’t change, they were put here and will never change
· Europe
· 400-70 early middle ages (Dark Ages)
· 1000-300 High middle Ages
· 1300-1500Late Middle ages
· Byzantium and Islamic world
· Scientific Method
· 1. Observation
· 2. Statement of problem
· 3. Formulation of Hypothesis
· 4. Test hypothesis using experiment
· 5. Analysis of experimental results
· 6. Interpretation of data and formulation of conclusion	
· 7. Publication of findings
· Byzantium and Islamic world
· Predarwinian and the natural sciences
· 400 BCE-450BCE: Greek and Roman ages
· 450- 16th century: Medieval Ages
· 16th-18th: Renaissance and the scientific revolution
· Darwin and evolutionary thought (late 1800’s – mid 1900’s)
· Modern theory of evolution (mid 1900’s – present)
· 16th – 18th Century
· Copernicus (1473-1543) Earth is not the center of the universe
· Kepler (1571-1630) Planetary motion
· Newton (1643-1727) Laws of motion, gravity and thermal conduction
· Galileo (1561-1626) Further proof of Earth revolving around the sun
· Boyle (1627-1691) Behavior of gases
· Pascal (1623-1662) Origins of Calculus
· Descartes (1596-1650) Geometry
· Van Leeuwenhoek (1673) First microscope
· Andrea Vesalius (1542) Anatomy
· Harvey (1650’s) Anatomy and Physiology
· Linnaeus (1735) Systema naturae 
· First people to make creations in the of biology
· During this period of time most scientific findings were not biological

Pre Darwinian Continued				September 18
· Big breakthroughs (scientific revolution) related mostly to the physical sciences 
· Issues with planetary motion 
· Sun is the center of the universe, not earth
· Microscope created
· October 23 400 BC
· Andrea Vesalius
· (1514-1564)
· Father of anatomy
· Systematic dissections of human cadavers
· To be able to understand the placement of all the muscle blocks, the bones and the organs
· Able to classify all bones muscles and organs of the body
· Human biology
· Harvey
· (1578-1657)
· Father of physiology
· Living body works and does things
· Understand blood flow and the heart
· How does blood flow through the body?

· Linnaeus
· End of scientific renaissance 
· (1707-1778)
· System Naturae first published 1735
· Binomial nomenclature
· Hierarchy
· Started to organize descriptions of things in the living world
· Tried to put it together based on appearance
· Types of taxonomies
· Folk
· Artificial
· Mechanical
· Natural (Evolutionary)
· Cladistic (Phylogenic)
· Wrong way to classify because some may look similar in appearance but is actually not related in ancestral history
· Some initial definitions about naming
· Classification
· Taxonomy
· Hierarchical
· Systematics
· Only 2 kingdoms
· Animals
· 6 classes of animals
· not very well categorized 
· if you do not fit into the categories then you are a worm
· Plants
· Fungi considered weird plants
· Things he named in the 1700’s that still have that name today
· Kingdom, class, order, genus, species
· Today:Domain, kingdom, phylum, class, order, family, genus, species
· Autapomorphy
· Animalia: Ingestive, heterotrophic, eukaryotic, multicellular
· Apis mellifera  Honey bee
· Binomial nomenclature
· Simpler names for animals
· First term is a noun and second term is a modifier/ adjective
· Genus is always capitalized and species isn’t 
· Always italicized because it is in another language (Latin)
· Handwriting it is underlined
· End of renaissance
· Arrived October 23 404 BC
· Every unique organism has an essence essentialism that makes it unique
· There are a lot more than we thought because there’s all kinds of little ones
· Everything has been organized into a catalogue hierarchical and everything that’s there has a binomial name
· Taxonomic hierarchy
· King Philip Came Over from Germany for Soup
· Not much has developed for the history of biology
· To be in a category we have certain characteristics fro taxonomy
· Physicalists: with the exception of humans all living things are machines (Descartes, 17th century)
· Vitalists: Physical and chemical laws apply but living things have a vital force (essence)
· Naturalists at the time
· Physical science
· Inanimate objects
· Physical and chemical laws
· Universal 
· Based on empirical observations
· Experimentation preferred method
· Single theory
· Single falsification enough to abandon a theory

· Natural science 
· Animate objects
· More than physical and chemical laws (genetics)
· Not Universal
· Based on historical narratives
· Induction most used method
· Multiple theories
· Single falsification not necessary to abandon a theory
· Natural science has a lot of variability because of genetics because it is different from person to person 
· Very distinct way that the two groups do their science (natural vs. physical)
· Deduction (from the general to the specific): All insects have wings and this animal is an insect. This animal has wings. First see then test
· Induction: (from the specific to the general) This animal is an insect and it has wings therefore all insects have wings (many multiple observations) See visually several times then make a statement
· Try to find an equation for the planetary motions that works all the time
· Cannot be certain until you’ve seen every one and how do you know for sure that you’ve seen every one
· Always a possibility of error
· Nature biological scientists is inductive
· Two parts
· Pattern
· Mechanism or process
· Questions to be asked
· What?
· How (proximate cause)? or Why (ultimate causes)?
· Proximate Cause: Something happens and the very next thing that happens is the cause, process has occurred (ex: A causes B)
· Associated with physical sciences
· Phenotype – morphology and behavior
· Mechanical (predictable)
· Here and now
· Genes in action
· Experiments 
· Ultimate Cause: What is the nature? What is the cause and the origin? Far away from what happened but is important to what has happened 
· Associated with natural sciences
· Genotype- genes and history
· Variable (probabilistic)
· Evolutionary past
· Changes in genetic programs
· Historical narratives
· Genes can be modified and altered over time and generations
· All theories in physical science only has one answer and once that answer is changed all theories built from that is now disregarded and you need to restart
· Why a giraffe’s neck grew longer?
· Multiple theories
· Food competition
· Giraffes has been tested and are shown that they feed on branches at shoulder height
· During changing seasons when vegetation is only on higher branches giraffes use their neck to feed
· Sexual competition
· Neck as a weapon to get dominance from males over females
· More than one explanation is possible
· Physicalists – with the exception of humans all living things are machines (Descartes, 17th century)
· Vitalists – physical and chemical laws apple but living things have a vital force (essence)
· Organicists – vital force replaced by genetic program and the importance of emergence (swarm behavior) (Physicalists and Vitalists come together)
· Swarm behaves like a giant super organ
· Emergence 
· Individuals working together crated complexity

Scientific Method 					September 23
· Exam is 75 minutes long at 9 o’clock on Saturday October 3rd
· Be familiar with the order of events for the exam
· Look at the sample old exams on the website to see what the format of the exam is like
· Keywords is very important

· Some terms used in doing science
· Theory and Fact
· In science a theory is the strongest possible thing that you can have
· Theories are the most important thing in science
· Have not seen it universally therefor it stays a theory (ex: the theory of evolution, can’t prove other things in the universe go through the same thing)
· Hypothesis
· How you test what you think your explanation is
· Hoe do you check what you are saying, your explanation is correct
· A prediction, what will and won’t happen
· Can be wrong upon experimentation
· Null hypothesis (get it wrong)
· Tested multiple times over different circumstances and situations and then if still correct they become theories, and possibly laws
· Law
· Theories become laws 
· Laws are universal
· Mathematics can be called laws because it is universal and can be used on other planets
· Prediction (logical vs chronological)
· Steps or Stages
· A question that needs to be answered
· Gather information already known
· Develop a hypothesis and test it
· Interpret the results of the test
· Retest
· Test it a different way
· Try to get the same result to prove that it can work in different situations
· Publish results
· Scientist have to pay to have it published
· Articles are peer reviewed
· Other scientists and experts in the field comment on the article before publication 
· Additional experimental components
· Controls
· Control of variables
· Sampling errors
· Measure something and only take one reading how sure are you that you got the actual true length
· Every time that you take the measurement you will probably never get the real value
· As more measurements are taken you will begin to notice a cluster and when you average all those numbers you will get the real value that you are trying to find
· Very important in biology
· Repeat test
· Distribution of scientific facts
· Journal selection
· Nature and Science are the two big science journals
· Can a year or two before paper gets published
· Manuscript preparation
· Peer review
· Revision
· Publication
· Three different types of scientific literature
· Primary
· The researcher 
· Why you interpret your research that way
· Secondary
· Author who works in the field have been asked to put together a piece about a question asked using their own findings and other findings
· Written by someone in the field but may not have discovered everything about it on their own
· Tertiary
· Wont find reference
· A summary
· May not be written by an expert in the field
· Example: textbooks, Wikipedia
· Stages in an investigation
· The question
· Gather information
· Develop a hypothesis
· And test it
· Interpret the results and test it
· Retest
· Darwin’s Five Theories – Natural Selection
· Natural Selection: Industrial Melanism

Natural Selection						September 25
· Peppered moth
· Observation 1: Original museum collections had all white peppered moths and by 1900 traps collected 90% black
· Question 1: Why did the moths shift from light to dark moths?
· Hypothesis 1: Fitness decreased when the moths that were more visible against the background color of trees
· Null hypothesis 1: Fitness remains the same and is not affected by the background.
· Hypothesis 2: The bark colour of the trees has changed.
· Null hypothesis 2: The bark colour of the trees has not changed.
· Experiment 1: Artificially rear light and dark morphs and place on a tree and observe survival (fitness)
· Experiment 2: Locate light and dark coloured.
· Result 1: birds selected most visible moths
· Result 2: Dark trees showed same distribution as coal based industry
· The moths revolutionized to adjust to the industrialization of the tree, so that they can blend from predators (birds that would feed on them)
· Moths fly at night so that they are not seen by birds in the day
· One of the first demonstrations of natural selection in a natural circumstance
· Question: Do moths “rest” on backgrounds that match their colouration?
· Question: What impact would the clean air act, that reduced pollutant immisions have on the moth population morphs?
· Question: What happens to the other moth with 
· Fittest individuals transfer their genes to the next generation
· Natural selection explains what was observed

Darwinian Thought				September 25
· Georges-Louis Leclerc, Comte de Buffon
· Travels the world and observes things
· A naturalist 
· A whole bunch of animals with similar appearance (felines)
· If everything arrived at once why make so many different types of variations of it 
· When all of these organisms arrived there was only one cat like animal
· Started in the garden of Eden then dispersed
· As the dispersed they had to adapt to their environment to survive
· Geography affects the appearance of organisms 
· Essence changed
· Erasmus Darwin
· Translated Linnaeus into English
· Zoonomia (laws of Organic Life)
· Several volumes
· The temple of nature
· Poem 
· Organic life developed in the ocean
· First only seen under the microscope
· Eventually more to land in different forms
· Organisms changed over time
· Georges Cuvier
· Finding bones and assembled them
· Found organisms
· Realized that they were similar to the animals that exist today
· Relatives of modern day organisms have gone extinct
· Comparative biology
· Catastrophic theory
· Some of all the organisms disappeared, probably suddenly
· Noah’s flood  bones of animals that didn’t make it to the arch
· Extinction 
· Charles Lyell (1797-1875)
· Interested in mineral sciences and earth sciences
· Rocks have strata and lines
· Have certain characteristics
· Bones and fossils
· Layers of rock with different compositions reflect different periods of time
· Assembling history of geology of the planet earth
· Extremely slow process
· Planet is older than 6000 years
· Instead of catastrophic things change over a very long period of time
· Continents have been shifted
· Sit on plates in the earth’s core and they have been moving 
· In the oceans there is a balance of CO2 in air and water (equilibrium)
· CO2+H2O  H2CO3  H+HCO3+CaCaCO3
· Purest lime stones are precipitated calcium carbonate
· All the bones are being trapped in the sediments

· Continental drift
· Continent have not been in the same place for all the years
· Africa and south America costlines fit together
· Pangea 
· When all earths continents came together as 1
· 1960-1970 when it became a known fact
· Jean-Baptiste Lamarck (1744-1829)
· Transmutation of species
· Over time species change
· Infusarium
· When things first made the appearance to earth
· Get more complex over time
· Start simple and get more complex
· How does the change get passed on?
· Physical traits that an organism get through out its life get passed on
· What he didn’t know is that when the embryos divide it isn’t the symatic cells that get passed one
· Essence changes wither s=quickly or slowly
· Transmutation (not Lamarack)
· Transformation
· Finalism
· Environmental (this is Lamarck)
· Lamarack’s transmutation of species is an example of transmutation of essence
· Essence goes very dramatic chandes between two generations
· 19th Century
· Darwin
· Focused on the population
· Extremely wealthy and did not have to work a day in his life
· Lyell got him to where he was 
· Darwin got copies of Lyell’s books sent to him before publishing
· Once returned from his expedition he had freedom to take time to analyze his work
· Types of taxonomies
· Folk
· Artificial
· Mechanical
· Natural (evolutionary)
· Claudistic (Phylogenetic)
· Darwin’s five theories
· No constancy of species
· Changed over time
· Common ancestry
· Gradual changes
· Require underlying mechanism
· Multiplication of species
· Increasing diversity over time
· Organisms that can reproduce more effectively will carry its characteristics to future generations
· Require underlying
· Natural selection
· Wallace
· Younger scientist
· LUCA lowest common ancestor of life

Darwinian Thought							September 30
· Modern theory of evolution 
· All of Darwin’s theories clumped together as one
· No constancy of species
· Fossils
· Extinction 
· Transitional forms
· Fossils
· Not an event that occurs frequently
· Most living matter does not fossilize (decomposition)
· Very hard to find
· Special circumstances create fossils and are very hard to find
· Fossils found in:
· Petrified wood
· Insects in amber
· Invertebrate
· Mammoth in permafrost
· Yoho national park
· Richest set of fossils in the world of soft body invertebrates
· Continental drift caused the same fossils to be found in China
· Fossils found in Newfoundland that are thousands of years’ old
· Microfossil of plant anatomy demonstrate changes in plant anatomy
· Evolution of the horse
· In a linear sequence all the intermediate can be found
· Change in shape of legs makes for faster running
· Able to feed on grasses
· Open to predation
· Legs got longer to escape predators when feeding
· Enamel content of teeth get stronger from eating the grass
· Archaeopteryx lithographica
· Reptile and bird
· Bird transition fossils
· Had feathers and a reptile tail
· Puijila darwini
· Found way up north
· Species change over time, there is no constancy
· Common ancestry – evidence
· Comparative anatomy
· Comparative embryology
· Vestigial structures
· Biogeography
· Molecules
· Homology (Comparative Anatomy)  – Divergent Evolution
· Same bone structure modified to perform something different
· Human, bats, birds, etc. have same arm bone structure
· Comparative embryology
· 8 cell stage of an embryo
· 4 cells sit on top and 4 cells sit below
· Happens in all animals
· Vestigial structures
· Goose bumps
· Defense mechanism to make ourselves look bigger
· Humans are related to all other haired animals (mammals)
· Structures on an organism that are no longer used
· Appendix 
· Immunology
· Defense against improper digestion
· Molecules
· Species get better as time progresses
· Homoplasy (analogous) – Convergent evolution
· Bug wings vs bat wings, bird wings and teredactale wings
· Carry same function but don’t carry same sequence to get to that structure
· Don’t all share common ancestor
· No common ancestor for flight
· Something relates them as we go to a lower level of taxonomy
· Divergent evolution
· Convergent evolution
· Fins and tails for sea creature
· dolphins and other fish
· Louis Pasteur (1822-1895)
· Life from life is not spontaneous generation
· Germ theory
· Cell theory
· The theory unit of all organisms is the cell
· Individual cells have all the characteristics of life 
· All cell come from the division of other cells
· Mendel (1822-1884)
· Rediscovered 1900
· Law of segregation of characters
· Law of independent assortment
Modern Theory								September 30
· Slide 58
· Speciation
· What is a species?
· Biological species
· Morphospecies
· Phylogenetic species
· Species are groups of actually or potentially interbreeding populations, which are reproductively isolated from other such groups _ Earnest Mayer (1942)
· Interbreeding are one species
· One species is reproductively isolated from another
· No way of defining a species if it is a fossil
· The whole prokaryote world reproduces asexually
· Morphospecies
· Two ways that species evolutionize 
· Anagenesis
· Cladogenesis
· One species divide into two
· Parapatric speciation
· Ring species
· Hybrid zone is where two species can meet together and create offspring
· Create a hybrid
· Allopatric species
· Completely separate two species so they never meet again
· Develops different strategies to survive
· Subspecies
· Dividing and slowly becoming separate species
· Grey wolf is the ancestor of the dog and are able to mate
· Dog is subspecies of the grey wolf because of their relation
· Dog is grey wolf that has been isolated
· Salamander video of speciation online
· Second contact – Hybridization outcomes
· Fusion of the populations
· Reinforcement 
· Hybrid zone formation
· Extinction of one population
· Creation of a new species
· Parapatric species very important
· Dispersal
· Isolation because of movement
· Reproductive isolation
· Prezygotic isolation
· Habitat
· Temporal
· Behavior
· Mechanical
· Gametic
· Postzygotic isolation
· Types of taxonomies (Henning: 1913-1976)
· Folk 
· Artificial
· Mechanical
· Natural (Evolutionary)
· Cladistic (Phylogenic)
· Phylogenic tree
· Cladogram
· Cladistics - Important terms
· Apomorphies: Derived characters within a group (evolutionary lineage) ***
· Birds and crocidiles
· Plesiomorphies: Primitive characters within a group****
· Synapomorphies: Derived characters shared between groups
· Symplesiomorphies: Shared primitive characters that are shared between groups
· How to build a Cladogram for the lab:
· Outgroup is something that has none of the traits
· X-axis: Springtail, sliver fish, dragon fly, cockroach, beetle, fly
· Y-axis: (top to bottom) Double joins mandible, two pairs of wings, folding wing mechanism, metamorphosis, reduction of wings to haltere
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Modern Theory and More						October 2
· Darwin’s five theories
· No consta
· Synthetic (Modern ) theory if evolution
· Population genetics and natural selection based on Mendelian genetics
· Microevolution
· Evolutionary changes that result from changes in allele frequencies in a population, or in chromosome structure or numbers due to mutation and recombination
· Some basic terms for microevolution
· Allele
· Phenotype
· Genotype
· Homozygous
· Heterozygous
· Dominant and recessive
· Mendel developed lineages of plants that were pure in characteristic (green and yellow peas)
· Dihybrid crosses and punet squares
· Mathematical probabilities that’s why they are laws
· Numbers of characters that Mendel worked with matched with the numbers of chromosomes
· One of the mysteries of how he picked what chromosome to use
· Hardy and Weinberg
· Hardy-Weinberg principle
· Punnett squares
· Incomplete dominance
· If you have a population and you know the frequency of genes in the population you can predict any outcome
· Count up allele frequencies
· A way to be able to predict what the frequencies should be in the next population
· p^2+2pq+q^2=1
· if allele frequency changes we have natural selection
· mathematics to know exactly when something changed in a population 
· Hardy-Weinberg Principe’s Assumptions
· No natural selection
· Random mating- sexual selection
· No genetic drift – population is large
· Sample size is small
· Flip a coin 10 times, should get 5 heads and 5 tails
· The right results will not be achieved
· Gene flow
· No mutation
· Gene mutation
· Gene frequency
· When changed ask which of Hardy-Weinberg principle has happened to cause the change
· Why all the math for nothing??
· A population in equilibrium, is not involving and nothing is going on
· If you perform test and look back and results are the same nothing changed
· If different the species has evolved
· Predicts outcome
· Effect of selection
·  Two groups of mice observed in their cages, watching how often and the distance they were on the wheel
· distance mice with distance
· affected the offspring making them distance mice
· lazy mice with lazy mice
· Behavior is genetically programmed
· Fixation **
· Genetic variability of the genetic generation has changed
· Selection against recessive gene
· Start experiment 100% heterozygous
· For heterozygote
· Sickle cell inimical
· Certain cells are being destroyed and recycled by the liver
· Cells don’t have nice donut shape
· Don’t load with oxygen as well
· Lead to fatigue and other health issues
· Higher predicted frequency than we would expect
· Found most commonly in Africa
· Related to malaria
· Reproduces into re blood cells and kills them off then moves on to other red blood cells
· Natural protection again malaria  sickle cell
· Not related to most simple alleles
· Organisms have a range of variabilities 
· Cant use hardy-weinberg
· Human population
· Selection with multiple loci traits (quantitative traits)
· Directional selection
· Stabilizing selection
· Selection against the extremes
· Stabilizing selection goldenrod galls













Crosswords
Speciation and Cladistics
1. The evolutionary history of a group is referred to as  PHYLOGENY
2. Parsimony is very similar to the KISS principle. What is the S in the acronym? SIMPLE
3. In cladistics analysis the apomorphic character is given this numeric score.  ONE
4. Some species of plants grow at the top of the hill and others at the bottom. It’s an example of isolating mechanism: ECOLOGICAL
5. On a global scale continental drift result has resulted in new species through this type of speciation.  ALLOPATRIC
6. Plural term describing any group of evolutionary related organisms in one level of the taxonomic hierarchy.  TAXA
7. In cladistics analysis the apomorphic character is given this numeric symbol.          PLUS
8. This type of reproductive isolation explains why this (species) isolation mechanism prevents the fertilization of the egg of one species by the sperm of a different species  GAMETIC
9. In cladistics analysis this pleisomorphic character is given this numeric score.ZERO
10.  When a phylogeny for a group includes the ancestor but not all the descendent          taxa it is referred to as being this type.  PARAPHYLETIC
11.  In cladistics this prefix indicates that the derived characters are shared between different groups of organisms.  SYN
12.  This term describes a group of evolutionary related organisms in one level of the    taxonomic hierarchy  TAXON
13.  Claudistic analysis was first used to study the evolutionary relationships of these animals. INSECTS
14.  Lowest taxonomic level for adjacent ring species.  SUBSPECIES
15.  In allopatric speciation this no longer occurs between two populations because of some sort of physical barrier.  GENE FLOW
16.  This German scientist created cladistics analysis.  HENNING
17.  Ecological isolating mechanisms are also referred to as being this type of isolating mechanism  HABITAT
18. As an allergy sufferer knows, not all plants release their pollen at the same time of the year. This is an example of what type of reproductive isolation mechanism in plants.  TEMPORAL
19.  A subset, or branch, of organisms within a phylogeny that all have the same shared characters are referred to as this, and give this method of classification its name.  CLADE
20. This type of reproductive (species) isolation mechanism prevents the fertilization of the egg of one species by the sperm of a different species.  PREZYGOTIC
21.  In cladistics analysis organisms at the bottom of the phylogeny have the most of theses types of traits and characteristics.  PLESIOMORPHIES
22.  It’s anatomically impossible for two different species to physically mate. It’s an example of this type of reproductive isolation mechanism. MECHANICAL
23.  If different taxa are related to each other and the ancestor to the group is not included in the classification the group is referred to as this.  POLYPHYLETIC
24. By definition, organisms in two different species can’t successfully do this.  MATE
25.  In cladistics, a synapomorphy is a character shared by all members of lineage, but lacking from a comparison group called this (Two words)  OUT GROUP
26.  When long separated populations that have become ring species come back into contact with each other and don’t maintain their reproductive isolation this is occurring in a hybrid zone.  FUSION
27.  These are exchanged between adjacent ring species. GENES
28. The organism that result from genomic mix of two different species are referred to as being this.  HYBRID
29.  Biological term for fertilized egg.  ZYGOTE
30.  In cladistics analysis the pleisomorphic character is given this numeric symbol MINUS
31. In cladistics this prefix indicates that the ancestral characters are shared between different groups of organisms.  SYM




[bookmark: _GoBack]
Biology, biologists and bioscience
1. This philosophy on living things saw them as being made u of small machines.
2. The age of science starts with the scientific revolution.
3. The kingdom of multicelled saprophytic organisms that have a cell wall composed of chitin.
4. The kingdom of multicellular organisms that have to feed by swallowing whole or in chunks.
5. In the classification scheme after Kingdom, Phylum, Class comes this taxon.
6. Historical narratives ask this type of question.
7. Of hypothesis and theory this is the more general finding that has the broadest application.
8. The first part of binomen, a species name.
9. Both a theory and a hypothesis must be able to withstand this.



 

26
