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Adaptive radiation (diversification): a cluster of closely related species that are each adaptively specialized to a specific environment or food sources. Eg bears adapting to live in grass land habitats from wooded lands. A population of the organism will use its certain advantages allele's to take advantage of niche's in the environment eg new unoccupied lake

Advanced (derived) characters: these are characteristics that are less like the original or primitive ancestor of the because they are a new version of a trait found in the most recent common ancestor of a group. Most useful information about the evolutionary relationships between organisms because once an advanced character has been established, it is usually present in all of that species descendants. Eg in the chordata phylum, the first chordates did not have jaws, but all of them now have jaws which is advanced.

Allele: one of two or more versions of a gene. These allele's can be dominant or recessive. When a new gamete is formed, it will have both alleles in genotype, however the phenotype will only display one or the other of the allele's, not a combo of both. Eg a pea plant with AA and aa allele's are allowed to mate, the result will be genotypes with all Aa allele's and a phenotype representing the A allele.

Allele frequencies: the abundance of one allele relative to the the others at the same gene locus in the individuals of a population. These frequencies are usually not 50/50. changes in these frequencies will cause microevolution (not inbreeding). Eg allele A is favoured over a due to environmental conditions, the frequency of allele A will increase overtime relative to a because it is favoured.

Allopatric speciation:

Allopolyploidy: the genetic condition of having two or more complete sets of chromosomes derived from different parents species. Caused by the presence of several genomes of different species in a cell, tissue or organism. Can cause genetic diseases such as down syndrome in animals, however this is very useful in plants because it allows a wide diversification during meiosis. 

Anagenesis: the slow accumulation of evolutionary changes in a lineage as it adapts to changing environment over a long time. If morphological differences are large, we may organisms different names at different times in their history. Does not increase the number of species: it is the evolutionary transformation of an existing species rather than the production of new ones. Caused by the slow changes of the environment. The old organism will no longer exist as it is not adapted to the environment. Eg pupfish of death valley, in ice age adapted to cold water then ended so it had to adapt to hot environment. Old one is gone. 

Apomorphy: a novel evolutionary trait that is unique to a particular species and all its decedents and can be used as a defining character for a species or group in phylogenetic order. Eg feathers are all present in birds and are a defining character of the class Aves.  An apomorphy that is shared between two or more species is known as a synapomorphy. These traits define the strictly monophyletic groups (clades), the basis for cladistic classification systems. 

Autoapomorhpy: An apomorphy that is restricted to a single species is called autapomorphy. It cannot alone provide any info of the phylogenetic relations of that species, even though it can indicate the degree of divergence a species from its nearest relatives. Eg speech in humans is not a apomorphy that is present in gorillas. 

Autopolypoloidy: polypoloids with chromosomes derived from the same species. These can arise from spontaneous genome doubling or from a fusion of 2n gametes. Results in loss of genetic variation over long time. Eg modern day bananas.

Behavioural isolation: a prezygotic reproductive isolation system in which two species do not mate due to differences in courtship behaviour, also known as ethological isolation. Eg the male songbird song signals are not recognized by a seagull so they will not mate.

Beneficial mutations: a spontaneous and heritble change in the DNA of the chromosomes that will improve the organisms Darwinian fitness (it is evolutionarily beneficial). Eg vertebrates underwent mutation of autopolypoloids that allowed huge diversification of modern day vertebrates.

Biological species: organisms that are related close enough to be able to interbreed and produce fertile offspring. They are related through phylogenetic and evolutionary origins. Eg lions, cheetahs are different biological species.

Bottleneck effect: when a small amount of a large population are the few that are left of a specific species, a vast majority of the genetic variability is lost. Future generations will have a small amount of genetic variability due to the small amount in parent populations. Eg the bison of north america were eradicated to 70, now all in wild are from them and are not immune to some diseases.

Character polarity: the states of characters used in cladistic analysis, either original or derived. These characteristics are used to classify species/organisms according to phylogenetic reliability. Eg original characters are those that are found in distant ancestors of a species while derived characters are found in the most common ancestor of a species. 

Chromosomal inversion: changes in the structure of chromosomes by inverting parts of the DNA sequnce. Can cause mutations in genes, but usually not because inverted chromosms can sill do the same work/function. 

Chromosomal mutation: unpredicatable changes in chromosoms that are usually borught about during meisos (cell division) or mutagens. In meisos: inversion, translocation, multiplication, division, deletion, duplication, polyploidy, crossing over, genome duplication etc

Chromosomal translocaiton: chromosomal alteration that occurs when a brocken segment of a chromosome attaches to a different non-homologous chromosom. This usually cause harmfull mutations because the whole chromosom is not in the correct sequence or order. Useful for plants to create genetics variance.

Clade: a monophyletic group of organisms that share homologous features derived from a common ancestor. It is a group consisting of an ancestor and all its decendents, eg rodents and insects are clades; monkeys and lizards are not because they do not include apes and snakes

Cladistics: an approach to systematics that uses shared characteristics to infer phylogenetic relationships and evolutionary history of groups of organisms. This is the 5th type of taxonomy. Also known as phylogenetic taxonomy. This also represents the evolutionary history of organisms according to genetic traits and similarities.

Cladogenesis: the evolution of two or more descendaent species from a common ancestor. If fossilized remains of descendants are extinct, paleontologists will recognize them as 2 different species. This increases the number of species on Earth

Cladogram: a branching diagram in which the end points of the branches represent different species of organisms, used to demonstrate phylogenetic relationships. The derived species will closer to then ends of the cladogram while the orginal speies will be more towards the centre and begining. In order of most to least similarities between organisms

Common ancestor: an organism that has many different species derived from it. It is the precursor to the many phylogenetically different and similar organisms in a linneage. All of these species are derived from this ancestor, which are all related due to similar phylogenetic traits eg all eukaryotes had a common ancestor that evolved into eukaryotes today,

Crossing over: the recombination process in meiosis in which chromotids exchange segments. It is casued when chromosomes interweave so tightly that they break off segments and cross them directly over to their homologous chromosoms, cause a large amount of possible genetic combos (variations).

Deleterious mutation: a changing of the chromosomes in which certain DNA sequences (genomes) are lost or deleted. This usually happens when a specific allele is not needed in a population anymore, it will end up becoming non existent in the future generations of that organism. Eg animals in zoos loose immunity to certain disease found in wild because not needed 

Derived character: same as advanced character

Diploid: an organism or cell with 2 copies of each type of chromosome in its nucleus. This is the normal condition that is found in most eukaryotes. Variations of this condition is what causes mutations and genetic variability.

Directional selection: when there is a change in the mean of allele frequencies in a particular direction. Ie a selection in which individuals in one end of the phenoypic spectrum have the highest relative fitness. Eg long tails are favoured, then the short tails in future generations will decrease in amount till gone.

Disruptive selection: a type of natural selection in which extreme phenotypes have a higher relative fitness than intermediate phenotypes. This is what usually cause the divergence of species. Eg short and long tails favoured, will loose middle length tails

Ecological isolation: a prezygotic reproductive isolation system/mechanism in which species that live in the same geographic region occupy different habitats. Eg seagulls living in the ocean and river do not mate due to different habitat.

Ecological species: a group of population in which the organisms are so closely related in structure, biochemistry and behaviour that they can successfully interbreed within a certain habitat. These species are specific to this habitat and geography. They are adapted to a specific resource in the environment (a niche)  

Female choice: when the gender of the species that carries the eggs cells decides on a particular mate based on more advantages and desirable characteristic traits. Males will then have to display strong signals in order to be chosen by the female. This is what causes the large differences in the many signals males use to attract mates

Fixation: when a particular allele is intensely selected, either through natural or artificial selection, the particular allele becomes extremely prevalent and in one stage, is the only allele present in a population. This is extremely detrimental to the fitness of a population as it dramatically reduces the genetic variability within a population. This means that the population will not be able to adapt to massive changes in its environment, causing it to become extinct. Can also cause harmful genetic diseases due to no diversity.

Founder effect: an evolutionary phenomenon in which a population that was established by just a few colonizing individuals has only a fraction of the genetic diversity seen in the population from which it was derived. Eg of people in certain part of Quebec have muscular distrophy because of this fraction of genetic variability

Frame shift mutation: change /mutation in a protein-coding gene that causes the reading frame of an mRNA transcribed from the gene to be altered. Resulting in the production of a different, non functional amino acid sequence in the polypeptide. 

Gametic isolation: a prezygotic reproductive isolation mechanism caused by incompatibility between the sperm of one or more species and the eggs of another; may prevent fertilization of egg. 
 
Gene duplication: A process in evolution where a gene is copied twice; the two copies lie side by side along the same chromosome.

Gene flow: the transfer of genes from one population to another through the movement of individuals or their gametes Ex) Migration

Gene pool: the sum of all alleles at all the loci (locus) in all individuals in a population

Genetic drift: Random fluctuations in allele frequencies as a result of chance events; usually reduces genetic variability in a population Ex) Natural disaster kills large portion of population, limited number of alleles left to be passed on

Genetic equilibrium: the point at which neither the allele frequencies nor the genotype frequencies in a population change in succeeding generations

Genotype frequencies: the percent of individuals in a population possessing a particular genotype

Hardy-Weinberg principle: an evolutionary rule of thumb that specifies the conditions under which a population of diploid organisms achieves genetic equilibrium. Genetic equilibrium is possible if all conditions are met:
No mutations are occurring
The population is closed to migration from other populations
The population is infinite in size
All genotypes in the population survive and reproduce equally well
Individuals in the population mate randomly with respect to genotypes

Willi Hennig: (1913-1976)- founder of cladistics (phylogenetic taxonomy)

Heterozygote advantage: an evolutionary circumstance in which individuals that are heterozygous at a particular locus have higher relative fitness than either homozygote. 

Heterozygous: the state of possessing two different alleles Ex) Xx

Homology: Divergent Evolution – some organisms may have started off from a common ancestor, however over time certain body structures developed differently based on their respective habitats. Different appearance, but same evolutionary history. Ex) Whale flippers, human hands, cat paw, etc. do not look very similar, but have common ancestor and similar structure.

Homoplasy: Convergent Evolution – some organisms may look very similar, but have very different ancestors. They evolved in a similar fashion due to the pressures of their environment. Often dealing with similar function, Ex) wings for flying. Same morphology, different evolutionary history. 

Homozygous: state of possessing two copies of the same allele Ex) XX or xx

Hybrid breakdown: a postzygotic reproductive isolating mechanism in which hybrids are capable of reproducing, but their offspring have either reduced fertility or reduced viability

Hybrid inviability: a postzygotic reproductive isolating mechanism in which a hybrid individual has a low probability of survival to reproductive age
  
Hybridization: when two species interbreed and produce fertile offspring
 
Inbreeding: a special form of nonrandom mating in which genetically related individuals mate with each other; common in royal families, resulted in illnesses such as haemophilia
 
KISS principle: “Keep It Simple, Stupid” – also called parsimony; the simplest of explanations for a phenomenon; decisions about which phylogeny is most likely are informed by parsimony

Male competition: the males in a population competing to mate with the females of the population. Examples: 
combat: males fight to show dominance and given right to mate
sperm competition: males ensure that their sperm is the only one in a female, by scraping out previous sperm or staying with the female so that they don’t mate with others
infanticide: when there is new alpha male he will kill the offspring of the previous alpha to ensure that only his genes are getting passed on

Mechanical isolation: a prezygotic reproductive isolation mechanism caused by differences in the structure of reproductive organs or other body parts

Microevolution: Evolutionary changes that result from changes in allele frequencies in a population, or in chromosome structure or numbers due to mutation and recombination.

Migration: the predictable seasonal movement of animals from the area where they are born to a distinct and initially unfamiliar destination, returning to their birth site later

Missense mutation: a base-pair substitution mutation in a protein-coding gene that results in a different amino acid in the encoded polypeptide than the normal one
 
Modern theory of evolution: population genetics and natural selection based on Mendelian genetics

Monophyletic: a group of organisms, or taxon, that includes a single ancestral and all of its descendants 

Morphospecies: a taxonomic species based wholly on morphological differences from related species; the only difference between the two species is morphological
 
Mutation: a spontaneous and heritable change in DNA. Most mutation are chromosomal mutations

Natural selection: the evolutionary process by which alleles that increase likelihood of survival and the reproductive output of the individuals that carry them become more common in subsequent generations.

Neutral mutation: a base-pair mutation in a gene in which the mutated codon codes for the original codon, also known as the “Wobble Effect”; one amino acid have different codons, usually the last nucleotide; nothing happens

Non-random mating: mating that is not due to pure chance; certain traits may be favoured therefore only some individuals are “chosen” to be able to mate. 
Ex) sexual selection: 
Female choice: females may prefer certain traits in males and chose to mate with them
Male competition: males fight over females

Nonsense mutation: a base-pair mutation in a gene in which the base-pair change results in a change froma sense codon to a nonsense codon in the mRNA. The polypeptide translated from the mRNA is shorter than the normal polypeptide because of the mutation. The codon codes for a stop codon Ex) UAG, UAA, UGA

Out group: a group of organisms that is used as a reference when trying to identify the evolutionary history of other groups of animals Ex) Apes are the outgroup for humans and monkeys. Jk that’s haram

Parapatric speciation: speciation between populations with adjacent geographic distributions

Paraphyletic: a group of organisms, or taxon, that includes an ancestral species and some, but not all of its descendants.

Parsimony: also known as “KISS principle” – when making a cladogram with broken ancestral history, the branches with the least amount of assumptions should be used

Phylogenetic species: a concept that seeks to delineate species as the smallest aggregate population that can be united by shared derived characters
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