Major events in the history of Biology: Modern theory of evolution and more. 
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	Word 
	Definition 

	Adaptive radiation 
	A cluster of closely related species that are each adaptively specialized to a specific habitat or food source. 

	Advanced characters
	Traits that have been evolved more recently in the evolutionary timeline.

	Allele
	One of two or more versions of a gene.

	Allele frequencies
	The relative abundances of alleles of a given gene among all individuals of a population. 

	Allopatric speciation
	The evolution of reproductive isolating mechanisms between two populations that are geographically separated.

	Allopolyploidy
	The genetic condition of having two or more complete sets of chromosomes from different parent species.

	Anagenesis 
	The slow accumulation of evolutionary changes in a lineage over time.

	Apomorphy 
	A derived characteristic of a clade.

	Autoapomorphy 
	An evolved characteristic or trait that is unique to a single species or group within a larger phylogenetic group. 
(In cladistics specifically, only one individual taxa has the trait.)  

	Autopolypoloidy 
	The genetic condition of having more than two sets of chromosomes from the same parent species.

	Behavioural isolation 
	A prezygotic reproductive isolating mechanism in which two species do not mate because of differences in courtship behaviour; also known as ethological isolation.

	Beneficial mutation 
	A mutation that increases fitness of the organism, or which promotes traits that are desirable. 

	Biological species 
	A group of natural populations that are interbreeding or that could interbreed, and that are reproductively isolated from other such groups. 

	Bottleneck effect
	Genetic drift resulting from the reduction of a population, typically by a natural disaster, such that the surviving population is no longer genetically representative of the original population

	Character polarity 
	Determining ancestral vs. derived characters (has ingroup changed over time) 

	Chromosomal inversion
	Occurs when a chromosome reattaches to its original, but in reverse direction. 

	Chromosomal mutation 
	Any alteration in the inherited nucleic acid sequence of the genotype of an organism. 

	Chromosomal translocation 
	When part of a chromosome breaks off and attaches to another.

	Clade 
	A monophyletic group of organisms that share homologous features derived from a common ancestor.

	Cladistics 
	An approach to systematics that uses shared derived characters to infer the phylogenetic relationships and evolutionary history of groups of organisms.

	Cladogenesis 
	The evolution of two or more descendant species from a common ancestor.

	Cladogram 
	A branching diagram in which the end points of the branches represent different species of organisms, used to illustrate phylogenetic relationships.

	Common ancestor 
	A hypothetical organism that supposedly gave rise to two or more types of organisms. 

	Crossing over
	The recombination process in meiosis, in which chromatids exchange segments.

	Deleterious mutation
	In genetics, referring to any mutation, allele, or trait that reduces an individual’s fitness. 

	Derived character 
	A new version of a trait found in the most recent common ancestor of a group.

	Diploid 
	An organism or cell having two sets of chromosomes or twice the haploid number. 

	Directional selection 
	A form of natural selection, involving the genome for a species directionally choosing certain genes to remain prominent in the species. (entire curve moves) 

	Disruptive selection 
	A form of natural selection that occurs when individuals at the upper and lower ends of the distribution curve are favoured, at the expense of the intermediate individuals. This can lead to the formation of two different species in areas of drastic environmental changes. 

	Ecological isolation 
	A prezygotic reproductive isolating mechanism in which species that live in the same geographic region occupy different habitats.

	Ecological species 
	Species are based on their ecological niches, focusing on their roles in the environment. 

	Female choice 
	A type of sexual selection in which females use the good gene model, handicap model, and male territory assessment as basis of comparison when choosing a male mate. Females are much more selective then males when choosing a mate. (only so many germ cells put aside,  wants the best sperm possible to fertilize egg) 

	Fixation 
	A failure to move forward from one stage to another as expected; in terms of allele frequency, when an allele is taken out of the gene pool. 

	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.

	Frame shift mutation 
	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, and nonfunctional, amino acid sequence in the polypeptide.

	Gametic isolation 
	A prezygotic reproductive isolating mechanism caused by incompatibility between the sperm of one species and the eggs of another; may prevent fertilization.

	Gene duplication 
	The formation of an additional copy of a gene, typically by misalignment of chromosomes during crossing over. Thought to be an important evolutionary process in creating new genes. 

	Gene flow
	The transfer of genes from one population to another through the movement of individuals or their gametes.

	Gene pool 
	The sum of all alleles at all gene loci in all individuals in a population. 

	Genetic drift 
	Random fluctuations in allele frequencies as a result of chance events; usually reduces genetic variation in a population.

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

	Genotype frequencies 
	The percentage of individuals in a population possessing a particular genotype.

	Hardy-Weinburg principle
	An evolutionary rule of thumb that specifies the conditions under which a population of diploid organisms achieves genetic equilibrium.

	Henning
	The man that developed phylogenetic systematics.

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

	Heterozygous 
	Having dissimilar alleles at corresponding chromosomal loci. 

	Homology
	Similarity in characteristics resulting from a shared ancestry. 

	Homoplasy 
	Similar structure or molecular sequence that has evolved independently in two species.

	Homozygous 
	Having identical alleles at corresponding chromosomal loci.

	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 viability 
	When a zygote fails to develop properly and dies before reaching reproductive maturity.

	Hybridization 
	When two species interbreed and produce fertile offspring.

	Inbreeding 
	Continued breeding from closely related people or animals, especially over many generations. 

	KISS principle 
	Keep It Simple Stupid – simplicity should be a key goal in design. 

	Male competition 
	A type of competition in which males ornament themselves, giving females a basis for choosing mates. 
· Combat – fight other males, basically one male controlling population 
· Sperm competition – when males mate, they will remove sperm from female tract, will wait (stay attached) to ensure their sperm moves to the upper reproductive tract (ex insects)
· Infanticide – new male comes, kills all cubs, removing representation of genomic male he just beat, new male mates producing offspring

	Mechanical isolation 
	the evolutionary mechanism that causes genitals that are extremely complex and unique to each species, preventing breeding among even closely related species. 

	Microevolution 
	Small-scale genetic changes within populations, often in response to shifting environmental circumstances or chance events.

	[bookmark: _GoBack]Migration
	The predictable seasonal movement of animals from the area where they are born to a distant 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 taxon that includes a group of organisms descended from a single ancestor

	Morphospecies
	A species distinguished from others only by its morphology

	Mutation
	A spontaneous and heritable change in DNA

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

	Neutral mutation
	changes in DNA sequence that are neither beneficial nor detrimental to the ability of an organism to survive and reproduce.

	Non-random mating
	Mate is selected based off of genes that are easily observable.

	Nonsense mutation
	A base-pair substitution mutation in a gene in which the base-pair change results in a change from a 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

	Out group
	all the taxa included in a study that do not belong to the ingroup that is of immediate interest.

	Parapatric speciation
	Speciation between populations with adjacent geographic distributions.

	Paraphyletic
	a characteristic of some groups of organisms and families of languages, where one separates from other groups at a common origin point.

	Parsimony
	is part of a class of character-based tree estimation methods which use a matrix of discrete phylogenetic characters to infer one or more optimal phylogenetic trees for a set of taxa, commonly a set of species or reproductively isolated populations of a single species.

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

	Phylogenetic taxonmy
	this approach infers shared ancestry on the basis of uniquely shared historical (or derived) characteristics

	Phylogeny
	the history of the evolution of a species or group, especially in reference to lines of descent and relationships among broad groups of organisms.

	Plesiomorphy
	A character state that is present in both outgroups and in the ancestors

	Point mutation
	a type of mutation that causes the replacement of a single base nucleotide with another nucleotide of the genetic material, DNA or RNA. The term point mutation also includes insertions or deletions of a single base pair.

	Polyphyletic
	A group of organisms that belong to different evolutionary lineages and do not share a recent common ancestor

	Polyploidy
	The condition of having one or more extra copies of the entire haploid complement of chromosomes. 

	Population
	All individuals of a single species that live together in the same place and time. 

	Population genetics
	The branch of science that studies the prevalence and variation in genes among populations of individuals. 

	Postzygotic 
isolation mechanisms
	A reproductive isolating mechanism that acts after zygote formation

	Prezygotic 
isolation mechanisms
	A reproductive isolating mechanism that acts prior to the production of a zygote, or fertilized egg. 

	Primitive character
	Contrasting with derived characters, they are the more common shared characters of a given group of organisms. Like derived characters, they also have the same structure and function. The evolutionary interpretation is that these characters evolved earlier than derived characters.

	Punctuated equilibrium
	The evolutionary hypothesis that most morphological variation arises during speciation events in isolated populations at the edge of a species’ geographic distribution.

	Punnett square
	Method for determining the genotypes and phenotypes of offspring and their expected proportions.

	Recessive allele
	An allele that is masked by a dominant allele. 

	Reinforcement
	The enhancement of reproductive isolation that had begun to develop while populations were geographically separated. 

	Reproductive isolation
	A biological characteristic that prevents the gene pools of two species from mixing.

	Ring species
	A species with a geographic distribution that forms a ring around uninhabitable terrain.

	Sexual dimorphism
	Differences in the size or appearance of males and females.

	Sexual selection
	A form of natural selection established by male competition for access to females and by the females’ choice of mates.

	Sickle cell anaemia
	The most common form of sickle cell disease (SCD). SCD is a serious disorder in which the body makes sickle-shaped red blood cells. “Sickle-shaped” means that the red blood cells are shaped like a crescent. Normal red blood cells are disc-shaped and look like doughnuts without holes in the center. They move easily through your blood vessels. Red blood cells contain an iron-rich protein called hemoglobin. This protein carries oxygen from the lungs to the rest of the body. Sickle cells contain abnormal hemoglobin called sickle hemoglobin or hemoglobin S. Sickle hemoglobin causes the cells to develop a sickle, or crescent, shape. Sickle cells are stiff and sticky. They tend to block blood flow in the blood vessels of the limbs and organs. Blocked blood flow can cause pain and organ damage. It can also raise the risk for infection.

	Silent mutation
	Silent mutations are DNA mutations that do not significantly alter the phenotype of the organism in which they occur. Silent mutations can occur in non-coding regions, or they may occur within exons. When they occur within exons they either do not result in a change to the amino acid sequence of a protein (i.e. a synonymous substitution), or result in the insertion of an alternative amino acid with similar properties to that of the original amino acid, and in either case there is no significant change in phenotype.

	Sister group
	A sister group or sister taxon is a systematic term from cladistics denoting the closest relatives of a group in a phylogenetic tree.

	Speciation
	is the evolutionary process by which new biological species arise.

	Sperm competition
	term used to refer to the competitive process between spermatozoa of two or more different males to fertilize an egg of a lone female.[1] Competition can occur when females have multiple potential mating partners. Greater choice and variety of mates increases a female's chance to produce more viable offspring.

	Stabilizing selection
	A type of natural selection in which individuals expressing intermediate phenotypes have the highest relative fitness. 

	Subspecies
	A taxonomic subdivision of a species

	Sympatric speciation
	Speciation that occurs without the geographic isolation of populations. 

	Symplesiomorphy
	an ancestral trait shared by two or more taxa. A plesiomorphy refers to the ancestral trait on its own, usually in reference to another, more derived trait.

	Synapomorphy
	A characteristic present in an ancestral species and shared exclusively (in more or less modified form) by its evolutionary descendants.
Possession by two or more organisms of a characteristic inherited exclusively from their common ancestor.

	Synthetic theory of evolution
	This is essentially a combination of Charles Darwin's concept of natural selection, Gregor Mendel's basic understanding of genetic inheritance, along with evolutionary theories developed since the early 20th century by field biologists, population geneticists, and more recently by molecular biologists.  The hottest area of research concerning the mechanisms of evolution today is in evolutionary developmental biology (commonly known as evo-devo).  It focuses on discovering and understanding genetic changes that alter embryonic development and lead to new features in species lines.

	Systematics
	The branch of biology that studies the diversity of life and its evolutionary relationships.

	Temporal isolation
	A prezygotic reproductive isolating mechanism in which species live in the same habitat but breed at different times of day or different times of year.

	Triploid
	A very rare chromosomal disorder, the individual has three of every chromosome. 

	Vicariance
	The fragmentation of a continuous geographic distribution by nonbiological factors. 
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