BIO1130 
Objectives 
1) how conclusions are made in science. Biology is primarily based on description and not on equations. 
2) about 275 million years ago first plants had cell wall made of cellulose but they were not succeful because their cell wall was destroyed by bacteria that ate cell wall, what happened was that a particular type of plant embedded phenolic compounds – lignins and embedded it with their cellulose and that killed bacteria. Sphagnum moss has so much phenolic compound it is a natural remedi as an antibacterial. (Natural selection, survival of the fittest)
That protection developed set off a type of plants that would even go into 6ft tall (in carboniferous period) set off a chain of biodiversity variations. No bacteria to break down them when they died…so they fossilized on the earth. But now there are fungi that can breakdown lignin and cellulose plants and we wont get massive accumulation of pplant material on the earth.
When plants were fossilized, there was a lot and they sucked so much CO2 from atmosphere and fixed in the cell wall, and oxygen content increased and changed temperature of planet. What we burn as coal is that carbon dioxide that got fixed in cellulose inside the cell walls of the plants from the carboniferous period.A biotic and abiotic interaction that chanehd the plant
Early earth was covered in water. Co2 and H2O react and Sedimental rock form. Silica and extra calcium dumped in to ocean and increased carbon dioxide precipitation. Co2 level got so low because so much reacted with oceanic water. that planet earth froze to a solid lump of ice and evolution stopped.
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Time : 
CE – Common Era, the years since year 1, period of time that began after Christ.  same as AD – Anno Domini , meaning in the year of lord.
BCE – Before common Era or BC
Based on decay rates and radioisotopes geologists made 1950 as the baseline. Two time periods, BP – Before Present and Present. 
Other dating systems : archeologists use PPNA (where A is the horizon or stratum). In deposists along Euphrates river, 11000 BP is same as 11000 PPNA
Chapter 18 – CLASSIFICATION , EVOLUTION AND PHYLOGENY
Classification matters because knowing an organism is crucial when it comes to identifying its characteristics by looking beyond the superficial resemblances. Ex- edible vs poisonous mushrooms.
18.1 The significance of similarities and differences
Parallel or convergent evolution : organisms living in the same conditions to develop similar body forms. 
 Convergent : distantly related organisms
Ex: evolution of flight between insects and vertebrates
Parallel : closely related organisms
Ex: within vertebrates

18.2 Systematic Biology – an overview
Science os systematics has two major goals
1. To reconstruct the phylogeny or evolutionary history of a group of organisms. Phylogenies are represented in Phylogenetic trees which are formal hypotheses identifying relationships among species.
2. The identification and naming of species in their placement in a classification. i.e Taxonomy. A classification is an arrangement of organisms into hierarchical groups that reflect their relatedness.
Most systematists want classification to mirror phylogenetic history but adaptive radiation comes in to question. In evolutionary biology, adaptive radiation is a process in which organisms diversify rapidly into a multitude of new forms, particularly when a change in the environment makes new resources available, creates new challenges and opens environmental niches. (evolutionary history)
A closed genetic system : species not hybridizing with others. Many biological experiments are first conducted on these as they can uniquely respond to experimental conditions.
18.3 The Linnaean System of Classification
Linnaeus, developed the basic system of naming and classifying organisms.
Taxonomic hierarchy 
Family : group of genera that closely resemble one another 
Order : Similar families 
Classes : smilirar orders
Phyla : similar classes
Kingdom : similar phyla
Domains : 3 of them 
All organisms within any category makes up a taxon.
18.4 From Classification to Phylogeny
Phylogeny vs Morphlogy
External charachteristics vs organisamal traits
Phylogeny is based on characters such as chromosomal anatomy, details of physiological functioning, morphology of subcellular structures and cells, organ systems and whole organisms and patterns of behaviour. And now considering molecular sequences of nucleis acids and proteins 
18.5 Evaluating Systematic Characters 
Homologous characters among orgranisms : share the same embryological (developmental) history. (they emerge and grow similarly) A common ancestor. Function may or maynot change. Homology leads to divergent evolution.
Ex1: The stapes of tetrapod-vertebrates evolved from the hyomandibula, a bone that supports the jaw joint of most fishes. The structure, position and function of hyomandibula are different in tetrapods than in fish
Ex2: Bones in the wings of flying vertebrates ( bats, birds and pterosaurs) – they have the same basic structural elements (arm, wrist and hand) with similar spatial relationships (shoulder girdles). Wing bones of bats, birds and pterosaurs are homologous to the forelimbs of other tetrapods.
(all terrestrial vertebrates, share a common ancestor in regards to limb structure.)
Homoplasious : phenotypic similarities that evolved independently in different lineages. (analogous charahcteristics that serve the same function in different species.) Different animal species that don’t have a common ancestor but have similar charahcteristics because they adopted to different conditions
Ex: swimming, burrowing(earthworms and snakes) , flight
Ex1: flattened tails of aquatic mammals. Ichthyosaurs and dolphins – both have streamlined body but are not related.
Ex2: large flat surfaces of bird wings are homoplasius with those of bats and pterosaurs. The flight surface of birds are made of feathers where as those of bats and pterosaurs are made of skin. Therefore it is believed that in their flight membrane, birds are convergent to bats and pterosaurs.
The insect wings on the other hand are convergent with birds, bats and pterosaurs. Therefore wings of vertebrates can be considered a parallel evolution.

Homoplasies:  have similar characteristics but no shared ancestry
Mosaic evolution -  refers to the reality that in all evolutionary linneages, some charachteristice evilve slowly, where as others evolve rapidly. Mosaic evolution is pervasive. Every species display a mixture of ancestral characteristics (old traits) and derived characteristics (new traits) 
Outgroup comparisons 
18.6 Phylogenetic Inference and classification
Principle of monophyly –
Monophyletic taxa – those derived from a single ancestral species. 
Polyphyletic taxa – include species from separate evolutionary lineages.
Ex: placing bats, birds, pterosaurs and insects in one taxa based on the presence of wings
Paraphyletic taxa – includes an ancestor and some, but not all of its descendants. 
Ex : class reptilian, includes obvious reptiles such as turtles, lizards, dinosaurs and crocodiles but no other descendants (mammals and birds)
Parsimony – assuming that evolutionary changes only happened once, simple explanations of diversity.
18.6a/b 
Traditional evolutionary systematics : following Linneaus’s practice of using phenotypic similarities and differences to infer evolutionary relationships. It groups together species that share ancestral and derived characters.
Cladists – group together species that have derived charachteristics. Ignores morphological divergence.
Cladograms – phylogenetic trees produced by cladists. 
Constructing a cladogram 
Cladograms allow to visualize hypothesized evolutionary relationships by grouping together organisms that share derived characters.
1) Identify the groups – Chordate vertebrates including thee groups – Lampreys, Sharks, Bony fish, Amphibians, Reptiles, Birds, Mammals and Lancets which is the outgroup. Groups are in alphabetical order, except the outgroup which should be at the first.
2) Chose the characters which the cladogram will be based on and number each character . Backbone (1) , Jaws (2) , a swim bladder or lungs (3), paired limbs (4), amnion (5), mammary glands (6), dry, scaly skin (7) temporal fenestrae (8), opening in each side of the skull  in front of the eye (9), feathers (10).
The characters are ancestral or derived in each group. But the out group lancets lack all of these features.
3) Tabulate the presence (+) or absence (-) of each character for every group.
4) Construct the cladogram from the information in the table. Organisms that share characters go to the right branch and the one that doesn’t goes to the left branch.
18.8 Classification from molecular phylogenetics.
Molecular phylogenetics – 
Carl Woese, identified the small subunits of rRNA as a suitable molecule for analysis of evolution. rRNAs are almost similar in all forms of life. And the genes specifying the structure of ribosomes show similarities in nucleotide sequence.
Phylogenetic tree based on rRNA sequence divides organisms into three domains ; Archaea, Bacteria and Eukarya
PURPLE PAGES
The scientific basis of biology
The scientific method.
1. Characterization
2. Hypothesis 
3. Experiment : design and conduct a controlled experiment. It should be clearly defined so that it could be repeated by others.
4. Interpretation of results : compare results of experiments with those predicted in hypothesis
5. If wrong, or need additional investigation go back to hypothesis
· Hypothesis : a tentative explanation for a scientific problem. Has 2 elements
1. it must be testable
2. it must be falsifiable 

· Control – set of individuals not subjected to treatment
· Experimental variable – the condition we change

Scientific theory : a scientifically acceptable, well-substantiated explanation of some aspect of the natural world.

CHAPTER 17 – DARWIN, FOSSILS AND DEVELOPMENTAL BIOLOGY
17.1 Recognition of evolutionary change 
Aristotle (384-322 BCE) : Scala natura, great chain of being. Aristotle’s ladder of life.
Francis Bacon (1561-1626)
Nicholas Copernicus  (1473-1543)
Galileo Galilei (1564-1642)
Rene Descartes (1596-1650)
Sir Isaac Newton (1643-1727)
George Louis Lecrec (1707-1788) le Comte de Buffon : questioned the presence of body parts with no apparent function. And he suggested that some animals may have changed since their creation. Suggested that vestigal structures (useless bodyparts) that we observe today, may have functioned in ancestral organisms
Georges Cuvier (1769 – 1832) realized that layers of fossil represented organisms that had lived at successive times in the past. Suggested that abrupt changes between geological strata marked dramatic shifts in ancient enviornments. Developed the theory of catastrophism : reasoning that each layer of fossils represented the remains of organisms that had died in a local catastrophi such as a flood. And then new species would recolonize whome will later die when another catastrophi struck and son on and so forth
Jean Baptist de Lamarck (1744-1829) ; proposed the first comprehensive theory of biological evolution. He proposed that metaphysical “perfecting principle” caused organisms to be better suited for their environment. Simple organisms evolved into complex ones and that microbes were placed at the bottom by spontaneous generation.
Two theories on evolutionary change. (which are not accurate)
1. principle of use and disuse
2. principle of inheritance of acquired charachteristics, changes that an animal aquires during its lifetime is passed down to its offspring 
Lamarck’s contributions (fostered discussion on evolutionary change)
1. Proposed that all species change during time
2. Recognized that changes are passed from one generation to another
3. Suggested that organisms change in response to their environments
4. Hypothesized the existence of specific mechanisms that caused evolutionary change.

17.2 Changes in Earth
Gradualism vs Catastrophism
James Hutton (1726 – 1797) : proposed gradualism, the view that earth changed slowly over its history
Charles Lylle (1797 – 1875): Uniformalism, geological processes that shaped the earth surface over long period of time such as volcanic eruptions, earthquakes, erosions and formation and movement of glaciers are exactly the same as they are observed today.
17.3 Charles Darwin (1809 – 1882)
1831 : Darwin set sail on the HMS Beagle 
Hypothesised that the plants and animals of the Galapagos Island were descendants from south American ancestors and that each species has changed after being isolated in a particular island
Artificial selection : 
Natural selection : preserving favourable traits and eliminating unfavourable ones
Charachteristics of Darwin’s theory
1. Provided a physical explanation rather than a spiritual one
2. Recognized that evolutionary changes occur within species and not just an individual organism. Some members of a group survive and reproduce successfully than others.
3. Evolution is a multi stage process. Variations arise within groups, natural selection eliminates unfavourable variations and the next generation inherits successful variations
4. Like Lamarck, Darwin understood that evolution occurs because some organisms function better than others ina particular environment
Darwin & Wallace
17.4 Evidence for Evolution : Fossil record
Fossil record: 
Fossils don’t form in areas where sediments don’t accumulate, like mountain forests or places where soli is acidic. Fossils can also be destroyed by pressure from overlying rocks, erosions and other geological processes.
Relative age : sediments found on the earth surface form distinct layers/strata. They are believed to be according to relative age starting from oldest at the bottom and newest layers at the top. Fossils found in each layers can be given a relative age depending on this method. But if layer are disturbed by various geological processes, it might bring about questions on deciding the relative age.
Actual age : using radiometric dating / carbon dating
17.5 Earth History, Biography and convergent evolution
Abiotic and biotic environments affect each others conditions
a. theory of plate tectonics : earth’s crust is broken into irregularly shaped plates of rock that float on its semisolid mantle.
Continental drift : currents in the mantle cause the plates and other continents embedded in them to move
Pangea : earth’s single supercontinent that existed 250 million years ago.
Continental drif separated it into a northern – Laurasia and a southern Gondwana 
Laurasia and Gondwana subsequently separated into continents that we know today.
Continental drift induce global changes
· Movement of continents toward the poles encouraged the formation of glaciers which cause temperatures and rainfall to decrease worldwide.

Continuous and Disjunct Distributions
Continuous distribution : living in suitable habitats throughout large areas. Ex: Herring gulls live along coastlines of all northern continents.
Disjunct distributions : closely related species live in widely separated locations. Ex: Magnolia trees occur in parts of North, Central and South America as well as in China and Southern china but nowhere in between.
Dispersal and vacariation (fragmentation of a continuus geographical distubution) create disjunct distributions.

17.5c Parallel and Convergent evolution
A specie can be parallel with one specie and convergent with another.
17.5d Divergence is a factor of evolution
17.6a How Horses changed overtime
Adaptive radiation : diversification, a burst of speciation associated with a move into new situations.
46.2b Carbon is the backbone of life
Carbon compunds store the energy captured by photosynthesis. Ex: atmospheric CO2 as carbohydrates after photosynthesis. (C enters foodwebs)
Heterotrophs acquire carbon by eating other organisms or deterirus
Largest reserve of carbon is the sedimentary rocks such as limestones. They are the unavailable compartment since they exchange carbon with the living organisms at a vvery slow pace. Available carbon is present as dissolved bicarbonates in the ocean. Soil, atmosphere and plant biomass are significant but much smaller reservoirs of carbon. Volcanic eruptions also release small amounts of CO2. Atmospheric carbon is mostly in the form of CO2
Shell animals (CaCo3 + inorganic compounds in their shell) and vertebrates (carbon in bones) 








                    

 
