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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.

Allopatric speciation: the evolution of reproductive isolation mechanisms between two populations that are geographically separated. Probably the most common type of speciation in large populations. Happens in two steps; first they become geographically separated by a barrier or water for example, then they experience distinct mutations as well as different patterns of natural slection. Ex) Darwin’s finches separated by water, and have different beak sizes.

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. 

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. Female fireflie identify males of the same species by their flashing pattern.

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.

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. 

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

Derived character: same as advanced character

Ecogical 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. Ex) lions and tiger do not mate because lions live in open grasslands and tigers in dense forests.

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)  

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. 

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. 

Hybrid breakdown: a postzygotic reproductive isolating mechanism in which hybrids are capable of reproducing, but their offspring have either reduced fertility or reduced viability. Offspring experience a high rate of chromosomal abnormalities and harmful types of genetic recombination.

Hybrid inviability: a postzygotic reproductive isolating mechanism in which a hybrid individual has a low probability of survival to reproductive age. Developmental path of different species may not compatible and don’t properly and the offspring will usually die as an embryo or early age.
 
Hybrid sterility: a postzygotic reproductive isolating mechanism in which hybrid offspring cannot form functional gametes. Often results when parent species differ in the number or structure of chromosomes. They have no fitness. Ex) mule – female horse (2n=64) and male donkey (2n=62)

Hybridization: when two species interbreed and produce fertile offspring. Most species hybridize naturally in the wild, birds for example. Ex) mules (male donkey, female horse)

Mechanical isolation: a prezygotic reproductive isolation mechanism caused by differences in the structure of reproductive organs or other body parts. Many plants have anatomical features that allow only certain pollinators to collect and distribute pollen. Leaves of plants usually act as signals.

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. All individuals of a species share measurable traits that distinguish them from individuals of other species. Many practical uses; fossils and field guides.

Out group: a group of organisms that is used as a reference when trying to identify the evolutionary history of other groups of animals. Several specific characters are observed in different species and used to determine in which order they came about.

Parapatric speciation: speciation between populations with adjacent geographic distributions. May occur if hybrid offspring have low relative fitness. Ex) rings species of snakes and salamanders – initially one species but slight changes in geography lead to speciation.

Paraphyletic: a group of organisms, or taxon, that includes an ancestral species and some, but not all of its descendants. Ex) the class Reptilia is paraphyletic because it contains obvious descendants like turtle, lizards, dinosaurs, etc. but doesn’t include birds and animals.

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. a species is a group of organisms bound by a unique ancestry. A specific sequence of apomorphies defines a species.

Phylogenetic Taxonomy: classifying organisms based of their evolutionary history. Relationships can be represented on a phylogenetic tree, organisms that follow the same branch are in the same taxa.

Phylogeny: the evolutionary history of a group of organisms.

Plesiomorphy: primitive character within a group.

Polyphyletic: a group organisms that belong to different evolutionary lineages and do not share a recent common ancestor. Ex) based on the presence of wings, we could put birds, bats and insects in one taxonomic group, this would be considered polyphyletic.

Postzygotic isolation mechanism: a reproductive isolating mechanism that acts after zygote formation. Sperm from one species sometimes fertilizes another species. The two species are reproductively isolated if their offspring has a lower fitness. Three mechanisms (hybrid inviabilty, sterility and breakdown).

Prezygotic isolation mechanism: a reproductive isolating mechanism that acts prior to the production of a zygote, or fertilized egg. There are 5 mechanisms that can prevent interspecific matings or fertilizations and the production of hybrid offspring. They are ecological, temporal, behavioural, mechanical, and gametic isolsation.

Primitive character: a character that developed in an ancient ancestral organism and is found in all descendants of that organism.

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

Reinforcement: the enhancement of reproductive isolation that had begun to develop while populations were geographically separated. After prezygotic reproductive isolation occurs the two new species are favoured by natural selection and flourish. Natural selection favours the separate species more than the hybrids, if there are any.

Reproductive isolation: a biological characteristic that prevents gene pools of two species from mixing. Can be prezygotic (habitat, temporal, behavioural, mechanical, gametic) or postzygotic(hybrid inviability, sterility, breakdown).

Rings Species: A species with a geographic distribution that forms a ring around uninhabitable terrain. Adjacent populations of ring species can exchange genetic material directly. Ex) lungless salamander – can live in coastal mountains and sierra Nevada but can’t survive in central valley, several subspecies can mate, where geographic distributions overlap and create intermediate phenotypes.

Sister Group: A monophyletic group more closely related to the group in question than any other group. Sister groups share a common ancestor that other species may not share.     
A and B are part of a sister group                                        B        C
                                                                                      A


Speciation: the process of species formation. Different populations of the same species may evolve and adapt to their different environment in different ways. Eventually they may change so much from the original species that they can be considered their own species.

Subspecies:  a taxonomic subdivision of species; geographically separated populations of a species exhibit dramatic, easily recognized phenotypic variation. Individuals of different subspecies usually interbreed in a shared geographic area, and the offspring exhibit intermediate phenotypes. Ex) dogs are a subspecies of wolves. Canola oil is a subspecies of rapeseed (mustard gas). 

Sympatric speciation: reproductive isolation evolves between distint subgroups within the same population. Speciation that occurs without the geographic isolation of populations. Changes in diet, behaviour, or chromosomes could affect reproductive isolation. Many insects rely on a specific host plant species, on which they reproduce offspring and nourish them, then the cycle continues in the next genera. Preference of the host plant is passed down genetically.

Symplesiomorphy: primitive characters that are shared between groups. 

Synapomorphy: Derived characters shared between groups. 

Systematics: the branch of biology that studies the diversity of life and its evolutionary relationships. two major goals: Reconstruct phylogeny, presented as phylogenetic trees, which are formal hypotheses identifying likely relationships among species.

Taxonomy: the identification and naming of species and their placement in a classification.

Temporal Isolation: a prezygotic reproductive isolating mechanism in which species live in the same habitat but breed at different times of the day or different times of the year. Ex) two species fruit flies that live the in the same area do not interbreed, because one species mates in the morning while the other mates in the afternoon. 

Vicariance: the fragmentation of a continuous geographic distribution by nonbiological factors. Vicariance creates disjunct distribution; closely related species live in widely separated areas. Can influence geographic distribution on a large scale. 
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