Microevolution
	Allele
	One of two or more versions of a gene. Each trait has two alleles – combination of dominant and/or recessive. Variations in alleles determine changes in the organism, whether observable or not.

	Allele frequency
	The ratio of the number of time an allele occurs in a pool in comparison to other alleles. Used to depict the genetic diversity at species, population and individual levels. Can be predicted by Mendel’s heredity principles. 

	Allopatric speciation
	A Physical barrier subdivides a large population or when a small population becomes separated from a species main geographic distribution. Involves two stages: two population separate preventing gene flow, then populations experience distinct mutations and accumulate genetic differences that isolate them reproductively. Either vicarience or dispersion. 

	Allopolyploidy
	Gametic isolation mechanism breaks down and two different species combine to make a new chromosomal compliment that is the mixture of two
Only plants able to do this. Results in formation of new species. E.g. Wheat.

	Autopolyploidy
	[bookmark: _GoBack]Occurs through an error in either meiosis or mitosis. Gametes have diploid content instead of haploid. Happens between same species of plants only.


	Behavioural isolation
	Form of prezygotic reproductive isolation using behaviour. Signals used by one species are not recognized by others. Females attract males through behaviour e.g frogs singing, fireflies flashing


	Beneficial mutation
	Most mutations are neutral and rarely come into play. But sometimes they are beneficial to the fitness of the individual.
One example is development of sickle cell anemia which is disadvantageous normally but in parts of Africa with malaria, sickle cell anemia is beneficial because when malaria takes over the blood cells and disguises in RBC and sickle cells, the liver does its usual job and gets rid of the sickle cells, getting rid of the malaria as well.

	Biological species
	Species that are isolated and can interbreed and produce fertile species that can carry on the breeding. Not a viable concept 

	Bottleneck effect
	Drastic reduction of population where only a few individuals are left due to a stressful factor including disease, starvation, etc. This subsample stays in the same geographic location. Limited genetic variability because only a subset of alleles is left behind. e.g buffalo conservation area, elephant seals, etc.

	Chromosomal inversion
	A chromosome rearrangement where a segment of a chromosome is switched ends. Does not usually cause abnormalities 


	Chromosomal translocation
	When a part of a chromosome breaks off and gets inserted into another, different chromosome.
It can either be exchange between two chromosomes or a whole chromosome attaches to another



	Crossing over
	The exchange of segments of chromatids due to the chromatid arms overlapping each other.
Occurs very frequently and changes frequencies in populations as well


	Deleterious mutation
	Genetic mutation that is harmful due to the deletion of a genetic sequence.
Leads to improper protein formation, leading to functional problems.
Often repaired by the double checking of DNA. (DNA polymerase)

	Diploid
	2 sets of chromosomes


	Directional selection
	Selection where the mean is shifted but the standard deviation stays the same.
Individuals near the end of one phenotypic spectrum have the highest relative fitness. Humans use it to produce domestic pets or crops. 

	Disruptive selection
	Selection where the extremes (the standard deviations) are selected for and the mean is selected against. Individuals at the extremes have the highest fitness. Promotes polymorphism. 

	Dominant allele
	Allele that experrsses its phenotypic effect over the recessive allele in heterozygotes.
Helps mask recessive alleles from recessive allele selection

	Ecological isolation
	A prezygotic isolation where the species that live in the same geographic region occupy different habitats, making it difficult to mate with one another.
The species do not come in contact to breed. 

	Ecological species
	Not a viable concept
Saying that animals grouped in the same ecology are the same species because the ecological and evolutionary processes produce these clusters

	Female choice
	Females have control over which male to reproduce with
Females produce the eggs so they want the best male
Results in competition among males for fitness

	Fitness
	Number of offspring’s that an individual produces compared with the number left by others in the population. Stronger fitness means the organism’s genes will be passed on due to higher chance of reproducing and even reproducing with more than one female. 

	Fixation
	The process where a single allele is all that is left of a gene
Probability of fixation is higher in small populations due to genetic drift
If one allele is fixed, the other is lost  = loss of genetic variation

	Founder effect
	Similar to bottle neck effect but in a new location.
Often caused by migration of a subsample of a population from its original location

	Frame shift mutation
	Results from a deleterious mutation where a nucleotide is removed meaning that the codon is changed, not only for that one part but the rest of the DNA sequence. Results in mutated or amino acid sequence.

	Gametic isolatoion
	Prezygotic isolation where only the sperm of the same species can be recognized and fertilize the egg.
e.g sponges that just release clouds of sperm into the water and the sperm and eggs of each species recognizes one another’s complementary surface proteins

	Gene duplication
	When a part of dna is duplicated twice within the same strand.
Major factor in molecular evolution.
Opposition of deletion where rather than deleting, it adds on.

	Gene flow
	The transfer of genes between populations through migration of individuals, thus changing the gene frequencies of the population. Violates the Hardy – Weinberg principal. Gene flow is encouraged in national parks of in Yukon and Yellowknife with bridges and shit

	Gene pool
	The sum of all alleles in a population

	Genetic drift
	Change in the genes of a population or the population itself with the loss of genes. Random fluctuations in allele frequencies as a result of chance events.
Usually reduces genetic variation in a population.

	Genetic equilibrium
	When the allele frequencies and genotype frequencies do not change
Defined by hardy-weinberg equilibrium

	Genotype frequencies
	Ratio of genotypes (physical, observable traits) within a gene pool


	Habitat isolation
	A prezygotic mechanism where the species are separated by habitat
Refer to ecological isolation

	Haploid
	1 set or chromosome

	Hardy-Weinberg principle
	Principle that represents the conditions under which a population of diploid organisms reach genetic equilibrium. Can predict the next generations using mendelian principles of inheritance. 5 rules: no natural selection, no mutation, no genetic drift, gene flow, random mating

	Heterozygote Advantage
	When heterozygotes have a higher relative fitness than homozygotes due to the dominant allele masking any negative effects of the recessive allele.

	Heterozygous
	Containing both dominant and recessive allele
The dominant allele is expressed

	Homozygous
	Containing two of the same alleles. E.g both dominant or both recessive

	Hybrid breakdown
	A method of postzygotic reproductive isolation where the offspring is not as viable as the parents, so it is unable to continue or pass on its genes. 

	Hybrid sterility
	A method of postzygotic reproductive isolation where parent species differ in the number or structure of chromosomes which cannot pair properly during meiosis. Have zero fitness and produce zero offsprings. E.g. mule

	Hybrid viability
	A method of postzygotic reproductive isolation where the egg will not develop after fertilization because the developmental instructions may not interact properly. Usually die as embryos or at an early age. 

	Hybrid zone
	Geographical area where the hybrid offspring of 2 population are common
Usually occurs where a population that is separated by allopatric separation and become two different species and regain contact and mate.

	Hybridization
	The interbreeding of different species and producing fertile offspring
Many species hybridize naturally in the wild. Sterile hybrids include the corss between a horse and zebra. 

	Inbreeding
	Breeding within genetically related individuals. Increases chance of genetic inherited diseases and reduces genetic variation. Non-random mating. Decreases heterozygous genetic mix.

	Male competition
	Competition between males for dominance over the females in order to pass on their genes to the next generation.
Sperm competition: ensuring one male’s sperm is the only one fertilizing. E.g dragon fly males empty out the seminal vesicles of females to ensure no other male’s sperm is able to fertilize but their own
Male to Male combat: physical combat between males to decide who gets the female. Shows dominance and fitness.
Infantide: ensuring that only the offspring of that male survives by killing the offspring of the previous male.

	Mechanical isolation
	Differences in the structure of the copulatory organs prevent successful mating between individuals of different species. . A form of prezygotic reproductive isolation.

	Microevolution
	Evolution on a relatively small scale, involving the emergence of new species, or of new groups below the species level, such as races and subspecies. 
Changes in gene or allele frequencies



	Migration
	The movement of organisms from their habitat, whether temporary of permanent.

	Missense mutation
	When the mutation alters the codon to specify a different amino acid, the resulting protein will have a different amino acid seqence. Usually doesn’t result in major changes

	Morphospecies
	Same species with morphological differences major enough.
e.g yellow throated warbler vs. yellow rumpled warbler

	Mutation
	Changes in the sequence of bases in the genetic material. Different types of mutations including missense, nonsense, frameshift, silent, etc. Some are beneficial or deleterious but most are neutral. 

	Natural selection
	The centre of the evolutionary theory proposed by Charles Darwin. Process by which beneficial heritable traits become more common in future generations usually by environmental or internal changes. Violates Hardy Weinberg principal.

	Neutral mutation
	A mutation that doesn’t have any effect
Most likely due to wobble hypothesis or because it is in the non genetic part of DNA

	Nonsense mutation
	Mutation where the wrong amino acid results in the wrong codon that is the termination codon, resulting the synthesis of the protein to stop. Can be deleterious. 

	Null Model
	Predict what you would see if a particular factor had no effect.  Serves as theoretical reference point against which observations can be evaluated. Hardy-Weinberg Prinicpal is a null model. 

	Parapatric speciation
	Like allopatric speciation without the geographical separation.
Speciation between populations with adjacent geographic distributions
A type of speciation in which there is free exchange of genes between two populations of organisms living in directly adjacent but environmentally different habitats.


	Phenotype
	Trait that is observable visually. Determined by genes. Phenotype variation exists for each trait between each individual. 
E.g. The mass and length of a snail 

	Phylogenetic species
	A group of organisms with a unique ancestry.
The smallest branch at the end points of a cladogram.


	Point mutation
	A change in the nucleotide sequence of the DNA within a gene
Substitution, deletion, insertion, inversion
Silent, missense, nonsense, frameshift
Point mutations result in a misreading of the genetic code during the translation phase of protein synthesis and usually change the order of amino acids making up a protein, which may or may not affect the function of that protein.

	Polyploidy
	In plants where the cells contain more than two sets of chromosomes (>2n)
Originate from spindle fibers that fail to function normally during mitosis in cell lines. In plants it has a positive effect (more hardier plants) and in animals has negative effect (lethal)

	Population
	All individuals of a single species that live in the same geographical location
a group of interbreeding individuals that exist together at the same time.

	Population genetics
	The branch of science that studies the prevalence and variation in genes among populations of individuals.
Tries to explain the effects of speciation/adaptation.
examines the amount of genetic variation within populations and the processes that influence this variation.

	Postzygotic isolation mechanisms
	Mechanisms set in place to ensure that the offspring of hybrid reproduction of species doesn’t survive. Makes sure that only the same species can successfully reproduce.
Hybrid viability, hybrid sterility, breakdown

	Prezygotic isolation mechanisms
	Mechanisms set in place to ensure that hybrid mating is not successful or does not occur at all.
Ecological, temporal, behavioural, mechanical and gametic.

	Recessive allele
	An allele that is masked by a dominant allele
Usually responsible for carrying genetically transferred diseases
Although masked by dominant in heterozygotes, can show up in future generations as homozygous recessive.

	Reinforcement
	Enhancement of reproductive isolation that had begun to develop while populations wre geographically separated
e.g. prezygotic and postzygotic mechanisms to ensure only same species reproduce successfully

	Reproductive isolation
	A biological characteristic that prevents the gene pools of two species from mixing even when they are sympatric. Can be achieved in two ways : prezygotic and postzygotic. 

	Ring species
	A species that were once together but was separated around an inhabitable environment and evolving as they go around the “ring”, eventually becoming individual species, subspecies at each zone, by the time they meet again.
Are able to interbreed when they meet again at the transition zones but offspring unable to survive (postzygotic isolation) e.g Californian salamanders

	Sexual dimorphism
	Differences in males and females for mating strategies.
Dimorphism: differences in sizes and in colors to attract mates. 
Makes it more likely that the more fit organisms reproduce.

	Sickle cell anemia
	RBC takes a sickle shape due to mutation in one of the amino acids, resulting in a defective haemoglobin. In Africa, it is an advantage against malaria (beneficial mutation)

	Silent mutation
	A point mutation where a base pair substitution mutation in a protein coding gene does not alter the amino acid specified by the gene
Result of wobble hypothesis. The same amino acid is placed despite the changed codon.

	Speciation
	Allopatric, parapatric, sympatric
Development of species due to reproductive isolation.

	Sperm competition
	Competition between the males to ensure that only their sperm is fertilizing.
e.g the copulatory wheel of grasshoppers where the male cleans out the seminal vesicle of the female and inserts his sperm.

	Stabilizing selection
	Natural selection where the standard deviation is being reduced towards the favoured mean. Individuals with the intermediate phenotype have the highest fitness. Reduces genetic and phenotypic variation. 

	Subspecies
	Taxonomic subdivisions of species
A division of a species that is different enough to be called a new species but still can interbreed with its ancestral species. (???)

	Sympatric speciation
	Reproductive isolation evolves between distinct subgroups that arise within one population. Do not require that the populations be geographically or environmentally separated. Can interbreed but do not and any hybrids are less likely to survive. Polyploidy is a genetic mechanism that leads to SS

	Temporal isolation
	A prezygotic reproductive isolation mechanism where the reproductive cycles of species occur at different times of the year to prevent breeding.  The speices live in the same habitat

	Tetraploid
	4n offspring (double the diploid)
Occurs in plants through autopolyploidy
Plants can survive as a tetraploid

	Triploid
	Fusion of a diploid gamete with a haploid gamete
Usually sterile because the odd number of chromosomes cannot properly separate during meiosis.

	Vicariance
	Form of allopatric speciation where the populations are physically separated with a barrier and the two populations develop into new species. 


Silurian and Devonian (part 1)
	Agnatha
	Fish that have no jaws or bones. Jawless vertebrates.
Lamprey is an agnatha
Use tongue to chew through tissue and suction to drink the fluids
Spends most of its life as a predator.
Lives in oceans but the eggs are layed in fresh water bodies and after hatching, the lamprey return to the oceans but when they were intoruced into the great lakes, they settle there due to the large size of the lakes, causing collapse of life in the great lakes.

	Alternation of generations
	Happens in plants
Alternation between the haploid and the diploid life cycle. 
They start off as a haploid gamete that goes thorough fertilization to get a diploid zygote which develops into a grown diploid sporophyte which produes spores through meiosis which develop through mitosis to produce gametophytes which produce gametes and the cycle continues.

	Anthredia
	The gametophytes that have the  sperm. Microspore

	Anthrogonia
	The gametophytes that have the egg. Macrospore

	Arthropoda
	Animals who have an exoskeleton, segmented body and joint appendages.
The largest phylum in the animal kingdom.

	Bony fish
	Small fish with an outer bone plate made of calcium precipitates for armour against predators
Always have their mouth open and have to move around and catch food and oxygen.
Have a swim bladder to allow neutral buoyancy.
Have operculoar gill which is a tissue flap that goes in a out, forcing water through the gills.
Have fins that are supported by bones, which allows controlled articulation which gives then better agility.

	Cartilaginous fish
	Chondrichthes – jawed fish with fins, scales, skeleton of cartilage.
Shark is an example.
Cartillagenous body and fin attachment doesn’t allow for much movement. Most of the movement generated by the tail.
Have placoid scales that are propelled backwards as water moves on the surface, creating microturbulance = reducing drag between skin and water.
Have oil glands (sebaceous) that help the shark float.

	Crustacean
	Sub phylum of arthropoda.
Have tagmatization of head, thorax and abdomen.
Have a more rigid exoskeleton compared to the arthropods.


	Devonian period
	Starting at the end of Silurian, lasting about 55 million years.
Plants start to move onto land and develop mechanisms to survive on terrestrial environment, eventually becoming the dominant productivity in terrestrial environment.

 

	Gametangium
	Organ in which gametes are produced. Haploid and gametes produced by mitosis.


	Gametophyte
	Haploid stage of plants from which the gametophyte specializes into either a male of female gamete through meiosis.


	Gastropoda
	Class of mollusks that have a shell on top. Univalve.
Snails have the univalve spiralled shell, sea slugs and slugs got rid of the shell for better agility.

	Gemma and gemma cups
	Cells that detatch from the parent and form a new individual. Are basically the sperm in Liverworts. 
Fragmentation form of sexual reproduction. 
Gemma cups hold the gemma. (the cups in discs in which anthredia is held in liverworts.)
When rain drops fall on the gemma cups, the gemma splashes on to the archagonea. 

	Jaw
	A pinching of the mouth cavity that can be controlled either in both or just one direction using one of two nodal chords, respectively. 
Vertebrates with jaws = gnathostomes.
Allows the vertebrate to control and capture food.

	Lignin
	A chemical compound used by plants as a structure support and as vascular tissue.
First used by plants as a secondary cell wall that is spiralled around the cellulose containg primary wall for structural support or height.
It is non-recyclable, meaning it can’t be broken down my microorganisms at that time, so as the plant grew from the inside and died on the outer ends, the lignin stayed and eventually developed into the vascular tissue that can be used for fluid and nutrient transport from the soil through capillary action.

	Mesozoic era
	Age of reptiles due to dominant vertebrates being reptiles, dinosaurs, birds, etc.
Began after the end-permian mass extinction (biggest extinction of 95%)

	Neutral buoyancy
	Property that prevents from sinking of floating by balancing the weight with the buoyant force. Used through the swim bladder which holds gas in bony fish.

	Opercular gill
	Tissue flap first developed in bony fish that can move in and out on the gills, forcing the water through gills for gas exchange.



