Biology Final Exam Study Notes:

Microevolution:
Species Concepts:

1) Biological: groups of reproductively isolated individuals (can only reproduce with themselves). The issues with this classification are that organisms that reproduce asexually, fossils, and hybrids will not be considered “species”.

2) Phylogenetic: looks at traits and creates branching patterns. Can be applies to living and dead organisms as well as all kinds of species. Issues: certain traits can keep branching over and over again until there is no significance to the branching. 

3) Morphological: uses morphological observations (what they look like physically) to categorize the organisms. Issues: you can’t tell that some species are related by looking at them even though they are (e.g. birds and reptiles), and some traits begin to be weighted more heavily by some biologists than others.

4) Ecological: based on their habitats.

Strategies for prezygotic reproductive isolation:

1) Behavioural: populations don’t interbreed because they don’t understand the courtships of the different species. (e.g. different types of fireflies)

2) Mechanical: the male and female reproductive organs are not compatible with one another and therefore an offspring physically cannot be formed.

3) Temporal: Species reproduce at different times of the year than others, meaning they cannot breed with each other (e.g. different types of pine trees.)

4) Gametic: the sperm transfer takes place, but there are proteins on the outside of the egg that only allow it to be fertilized by a sperm of its own species.

5) Habitat: Species live in different habitats, far away from each other, making it impossible to breed with one another. 

Postzygotic reproductive isolation:

1) Hybrid Sterility: two diploid species reproduce to form a tetroploid species which makes it sterile and unable to produce more offspring. (e.g. mule)

2) Hybrid Inviability: two populations that were once the same have changed so much that when they reproduce together, their offspring is much less fit than the two parents and as a result will not survive.
3) Hybrid breakdown: two hybrids mate and create an offspring it will not be able to survive.

Types of Speciation:

1) Allopatric: some kind of environmental factor causes population isolation (either Vicariance or dispersal). 

2) Sympatric: divergence of populations within the same geographical area into different species as a result of genetic isolation. 
Allopatric Speciation:

1) Vicariance: the physical splitting of two populations by a geographic barrier (e.g. river, mountain). The produces genetic variance and when combined with genetic drift and divergence, a new species could be formed. 

2) Dispersal: small percentage of a population will move to another location which could result in a new species being formed because there is such a small gene pool in a new location which requires new adaptations. 
Polyploidy:
· Polyploidy: More than two full sets of chromosomes within a cell; it is a mutation
· Autopolyploidy: polyploidy within the same species.
· Allopolyploidy: polyploidy originating from two different species.
Possible outcomes from hybridization:
· Reinforcement: the hybrid offspring fails.

· Stability: the offspring is one species or the other species, no hybrid is created.

· Fusion: a hybrid of the two species is formed.

· Extinction: the species becomes extinct

· Creation: a new species is formed as a result of the offspring. 

Additional key words:

· Triploid
· Population genetics
· Hybrid zone
· Parapatric speciation
· Ring species
· Null hypothesis
· Mechanical isolation
· Inbreeding
· Habitat isolation
Silurian and Devonian Periods
Survivors of the Ordovician Period:

· Cnidaria: e.g. jelly fish and polyps

· Marine worms
· Molluscs: gastropods, cephopods, and bivalves

· Echinoderms
· Brozoa: lophophores

· Arthropods: trilobites and crustaceans. 

Evolution of the Jaw:

· Before jaws, fish had mouths that remained open constantly. They would swim around and hope that food would land in their mouths. 

· The evolution of the jaw resulted from the second and third gill arches shutting completely. The flexible joint in between the gill arches allowed the opening and closing of the mouth. 
· This allowed fish to close their mouths around food and prey, meaning they got more nutrition. The development of teeth helped to hold on to prey as well.

Difficulties of moving from water to land for plants:
1) Water conservation: water was lost rapidly through their outer layers which caused them to dry out and die on land. In water they had been surrounded by water and as a result drying out was never an issue.

2) Gravity: on land there is gravity whereas in water there is not. Therefore they never had to hold themselves up in water, but on land they were unable to stand up straight.

3) Reproduction: spores were released into water and then carried around to other plants, but on land the spores dried out in the air and died before they could reach other plants. 

Alternation of Generations Cycle:

Mutualism:

· Mutualism: also known as symbiotic, biological relationships occur when both organisms benefit from the relationship.

· Example: Lichens. In lichens on rocks there are both fungus and algae present. First there is a layer of fungus, then a layer of algae and another layer of fungus on top. The surround layers of fungus keep the algae moist and in return, the algae use the minerals taken from the rock by the fungus to undergo photosynthesis and feed it to the fungus. 

Additional Key Words:
· Ammonites
· Cuticle
· External fertilization
· Gametangia
· Gemma and gemma cups
· Heterokaryotic
· Hyphae
· Karyogamy
· Lignin
· Lophophore
· Mantle
· Mesoglea
· Stomata
Carboniferous and Permian Periods
Lignin:

· Is found in the secondary plant wall of certain plants. It is stiff and strong which helps with many aspects of the plants’ lives.
· Helps the plant to stand upright against gravity, transport water from the roots to the other parts of the plant because it is hydrophobic so the water can’t evaporate across the wall, and it makes the plant hard to destruct and eat because only fungi are able to digest lignin.

Insects’ tracheal system:

· A direct tube leads from the outside right into the muscles of the insects so that there is always a steady flow of oxygen. This is an extremely effective way of getting oxygen to the muscles.

· The insects are constantly using up the oxygen, so the concentration of oxygen within the body of the insect will always be less than outside of it, thus creating a concentration gradient and allowing the oxygen to move into their bodies.

Difficulties for amphibians:
· Always have to be moist: because amphibians need to be moist for gas exchange, moving to land proved to be a problem because they would dry out very fast.

· Offspring have to be born in water: therefore the amphibians must always be near a water source.

· Leg placement (tetrapod stance): uses a lot of energy to stay in this “push up” position and as a result they were not very energy efficient on land. 

Amniotic Eggs:
· Amphibians and reptiles were the first to use amniotic eggs followed by birds. They were so beneficial because they provided a small marine environment for the embryonic development which means that amphibians no longer have to live near a water source. 

· Parts of the amniotic egg:

· Chorion: protects the embryo from the outside, and allows gas exchange.

· Albumin: provides water to the embryo

· Amnion: contains the embryo

· Allantois: holds on to the embryo’s waste. 

· Yolk: provides nutrients to the embryo to feed it. 

Extinctions:
· Mass Extinction: over 50% of the diversity becomes extinct over a short period of time.

· Mass extinctions happen because of sudden, massive environmental occurrences. Although they seem bad, they open up a wide variety of niches to the species that didn’t go extinct thus letting them evolve and grow more. Over the period of history, it is estimated that 90% of species have gone extinct. Mass extinctions are caused by meteors, basalt floodings, marine anoxia (decrease of dissolved oxygen in the oceans), volcanoes, and sea level changes. 

· Background extinction: average rate of low level extinction that happens continuously throughout history. 
Surviving groups of End-Permian:
· Insects and plants survived because they are not specialized, they are generalists. This means that they do not rely on a specific habitat, or a specific food source, but are instead, able to adapt. Also, they are small, and are globally dispersed. The more high maintenance a species is, the more likely it is to go extinct. 

Additional key words:
· Arbuscular mycorrhizal fungi
· Ascocarp
· Ascus
· Bisidium
· Coal forests
· Cuticle
· Ectomycorrhizal fungi
· Epicuticle
· Exoskeleton
· Gymnosperm
· Hermimetabulous
· Heterokaryotic
· Holometabulous
· Internal fertilization
· Karyogamy
· Megasporangium
· Microspore
· Nymph
· Oviparous
· Plasmogamy
· Pupa
· Spermatophore
· Tagma
Study-fest notes:
Diapsids and Synapsids:
· Temporal fenestrae are holes on the sides of organisms heads that help them move their jaw and as a result, chew. The jaw muscles connect to the temporal fenestrae. Two types of organisms are Diapsids and synapsids.  
· Diapsids have 2 temporal fenestrae (holes) on each side of their heads. Diapsids can open their mouths wider and bite harder because they have two holes. Lizards and crocodiles are examples of Diapsids. 

· Synapsids: have one temporal fenestra on each side of their heads. Synapsids have different types of teeth (e.g. molars, incisors) but their jaw muscles are not as strong as diapsids’.  All mammals are synapsids. 

Keratinized skin:
· Keratinized skin is composed of scales on top, dermis below the scales and chromatophores that give the keratinized skin its shine. 

· If the keratinized skin is hard enough, it can develop into scales.

· This type of skin is found in reptiles and is used to waterproof them. 

Dinosaur Diapsids:
· Pterosaur

· Saurischia

· Ornithischia

Therapsids:
· Therapsids were warm-blooded, nocturnal reptiles that would eventually turn into mammals. Some of these reptiles had fur. 

· The glandular skin of the Therapsids allowed them to communicate at night by smell to avoid detection by predators. These glands also allowed them to sweat. 

· Therapsids also had specialized teeth.

Angiosperm:

· A flowering plant that is able to fertilize itself if needed. The male sporophyte produces four pollen sacs. 

· Life cycle of an angiosperm:

Pollination strategies of flowers:

· Flowers use scent, and colours to attract birds and insects so that they can be pollinated. 

· Plants, birds and insects become species specific (co-evolve) because they depend on each other to evolve and survive. E.g. plants produce nectar to attract insects by the sweet smell. When the insects land on the flowers to drink the nectar, they pick up some of the plants’ pollen, thus carrying it to another plant when it takes off, and therefore helps the plant to reproduce. 
· Adaptive radiation happened as a result of the plants, birds and insects co-evolving. This means that there was a massive explosion the three populations worldwide because as one population flourished and evolved the others would as well to keep up.

End-Cretaceous Extinction:
· The meteor: it is known that a meteor hit the earth because Iridium can be found all across the globe even though it is not a element that is found on earth, but instead only in outer space. 

· The Basalt Floodings: the release of really toxic material from inside of the earth through underwater volcanoes as well as on land volcanoes. 

Cephalopods:

· Cephalopods are animals like the octopus and the squid. They evolved from molluscs, but found that the spiralled shells were too heavy and cumbersome to carry around while they were trying to catch prey. As a result, evolution opted for a “mantle” as seen in squids which allowed for jet propulsion.
· The mantle’s movement occurred because the mantle which is made of muscles would expand, allowing water to rush in to fill the space, then the space would be clamped, then the water shot out and the squid moves forward.
· The camera eye was also introduced through evolution. Originally the cephalopods had light sensitive cells that would allow them to know where light was coming from, but they couldn’t see images. The camera eye, like ours, allowed them to see everything. 
Flight adaptations of Birds:
· Hollow bones: decreased their weight and made it easier to become airborne. 

· Keeled sternum: centralized bone in the middle of the birds’ bodies that all flight muscles became attached to. 

· Endothermy: the evolution of warm-bloodedness allowed the birds to be able to produce energy constantly and therefore keep flying for extended periods of time, instead of only being able to produce energy when it was warm out. 

Mammalian Integument:
· Skin with hair and oil glands developed in mammals which allowed the hair to stay moist and not go brittle, as well as allowed the mammals to communicate by smell during the night. 

Reproduction in mammals:
· Oviparous: Mammals that lay eggs, such as the platypus.

· Viviparous: there are two forms of viviparous mammals: marsupials and placentals.  Marsupials’ offspring stay in the womb for a very short time and then move to a pouch located on the mother (e.g. koala bears and kangaroos). Placentals’ offspring remain in the mother’s womb for a gestation period and then are born full size (e.g. humans, dogs).

Crosswords: Microevolution and Speciation
· Chromosomal mutation: more likely to increase variation in a population.

· Fixed allele: the result of a heavy selection pressure on a population.

· Point mutation: when only one nucleotide is changed.

· Frame shift mutation: when there is an addition of a single nucleotide in the sequence.

· Phenotype: the visible expression of the underlying genetic makeup of an organism.

· Mechanical reproductive isolation: it is physically impossible for two different species to mate.

· Alleles: the alternative forms that a gene can take.

· Microevolution: evolutionary change that results from changes in allele frequencies. 
· Heterozygotes: inbreeding results in a decrease of Heterozygotes.

· Deletion:  when a nucleotide sequence is removed from a gene sequence.

· Sperm competition: the copulatory wheel in dragon flies is an example.

· Genetic drift: is not likely in large populations.

· Sexual dimorphism: is the reason why males and females often look different.

· Meiosis: when crossing over occurs.

· Natural selection: must not occur if allele frequencies are to be stable.

· Third codon: where missense mutations rarely involve that nucleotide position.

· Nonsense mutation: where a single nucleotide change codes for the stop codon.

· Polyploid: having more than the usual 2N set of chromosomes. 

· Crossing over: sister chromatids on different chromosome pair exchange DNA.
Organizing the living world:

· Homologous: organisms classified together based on morphologically and structurally similar characters rather than differences.

· Taxa: plural of taxon.

· Natural taxonomy: synonym for evolutionary taxonomy.

· Common ancestor: every animal in a taxon shares one. 

· Derived character: when the original characters of a taxon that defined the group have been modified.
· Synapomorphies: the derived characters that are shared by all the members of the clade.

· Monophyletic: the type of relationship between the different taxa that cladistics emphasizes. Monophyletic groups have one ancestor.

· Taxon: any of the major or minor groups in the classification system.

· Fungi: the kingdom of multicelled saprophytic organisms that have a cell wall composed of chitin.

· Wings: of bats and birds are homologous with our arms.

· Convergent evolution: when two different taxa have similar looking structures that function in similar ways.

· Clade: a subset of organisms within a group that all have the same shared characters. It is from this word that the method of classification “cladistics” gets its name. 

· Polyphyletic: if different taxa are related to each other and the ancestor to the group is not included in the classification.

· Homoplasy: when two organisms have the same characteristic, but do not share a common ancestor.

· Latin: the language in which genus and species are written. 

· Animalia: the kingdom in which the organisms feed by swallowing other organisms whole or in chunks.

· Plantae: the kingdom of multicellular photosynthesizers.

· Ancient taxonomy: results in lists of different organisms.

· Primitive characters: characters found in the ancestor of a taxon.

· Cladistics: also called Phylogenetic systematics. 

· Absorption: the way that organisms in the kingdom fungi get their nutrients.

· Phylogeny: the evolutionary history of a group of organisms.

· Ancestral character: another name for a primitive character.

· Phenetic: another name for numeric taxonomy.

· Fossils: old organisms turned to stone.

· Dendrograms: look like trees.

· Food: plants can make it and animals must consume it.

Silurian and Devonian/Carboniferous & Permian/Mesozoic Era/Cenozoic Era:
· Trachea: the large tubes that help supply oxygen to the insects’ tissues.

· Nplusn: functionally the cells of the fruiting bodies of mushrooms have this as a chromosome compliment.

· Pupa stage: is not found in a hemimetabolous insect.
· Nectar: the sugar reward from flowers to their pollinators.

· Ascus: the sac that surrounds the spores of ascomycotes.

· Root: the water absorbing part of the plant.

· Wax: on the surface of the leaves helps prevent water loss.

· Eight: the number of spores in an ascomycote spore producing structure.

· Archegonia: when housed here, gametophytes produce gametes in the form of eggs.

· Sporangium: where the plant spores are produced.

· Endosperm: what is formed when one sperm nucleus fuses with two female nuclei.

· Stomata: controlled opening in a leaf through which gasses and water move.

· Sporophyte: the stage of a fern’s life cycle that you would see while walking through the woods.

· Allantois: where the nitrogenous waste of a reptile embryo is stored.

· Shell: what the insects cover their eggs with to prevent them from drying out.

· Ectomycorrhizal: a fungal-plant mutualism where the fungal Hyphae do not invade plant cells.

· Scales: derived from a reptile’s epidermis.

· Chitin: structural carbohydrate in a fungal cell wall.

· Sperm: contained by pollen.

· Once: the number of times that wings evolved in insects.

· Zygote: the fusion of egg and sperm.

· Wind: used to disperse pollen in conifers.

· Double fertilization: occurs in flowering plants.

· Basidia: the structure that gives basidiomycote fungi their name.

· Skin: the main respiratory system in amphibians.

· Heterokaryotic mycelium: unlike other multicellular organisms, the nuclei of the mating types remain separate in this cell.

· Seed: the female embryonic protective device of gymnosperms and angiosperms.

· Thallus: before plants had leaves, cells just formed layers without any differentiation into different cell types.

· Adult life cycle of insects: the only time wings are seen.

· Angiosperms: the only type of plants with a flower as a reproductive organ.

· Carbon dioxide: the gas that is the source of almost all the biomass of a plant.

· Water: where all amphibians must lay their eggs to survive.

· Heterospores: in the gymnosperms the spores differ in appearance from each other and are called heterospores.

· Saprophytic: the feeding strategy of fungi.

· Hemimetabolous: when the adult and juveniles look the same in insects.

· Green: terrestrial plants evolved from this type of algae.

· Gametophyte: the life cycle stage that dominates in non-vascular plants.

· Anther: the structure that contains the microsporangia in flower plants.

· Light: what the first vascular plants were reaching up for.

· Dissolve: what lichens do to rock to get their nutrients.

· Spore: the dispersive fungal state that can travel for miles on a gust of wind.
· Diploid: a fungus spends only a very short part of its life in a diploid stage.

· Amniotic: the liquid that the reptile’s embryo is bathed in within the egg.

· Wings: insects didn’t always have wings; their common ancestor does not have them.

· Fungi have swimming gametes.

· Yolk: the food that the reptile embryo feeds on.

· Ovary: the fleshy part of the fruit that surrounds the seeds forms from the ovary.

· Rhizoids: when the water absorbing and anchoring structure of a plant lack vascular tissue.

· Eggs: what an archegonium produces.
· Chorion: the membrane that surrounds the embryo and all of the other membranes found in reptiles’ eggs.

· Insects: the probably food for the first amphibians on land.

· Lignin: what the secondary plant cell wall is primarily made of.

· Rings: lignin’s original form or appearance in the first vascular plant cells.

· Embryo: in addition to nutrient supply the seed also contains this critical stage in a plant’s life cycle.

· Three: the number of tagma in an insect.

· Head: the main sensory tagma in an insect.

· Swim: the main method of transportation used by moss sperm to reach the egg.

· Four: the number of spores produced by each basidiomycote diploid cell.
