Adaptive radiation: A cluster of closely related species that are each adaptively specialized to a specific habitat or food source.
Advanced characters:  See derived character
Analogous: Performing a similar function but having a different evolutionary origin
Example: wings of insects and birds 

Apomorphy: Represents the derived state (cladistics language). 
Artificial taxonomy: Plato and his students Aristotle (animals) and Theophastrus (plants) are the first to use artificial taxonomy.
-Creation of lists which included all the folk taxonomy and therefore extended the amount of information that was classified.  
-Detailed descriptions rather than just unique names could be catalogued
Autoapomorphy: in the phyla are the molluscs with a unique derived trait of the radula. But if we are comparing phyla only one taxon has this trait making it an autoapomorphy.
Binomen: Unique name created by Linnaeus 
-The first word was the Genus the second the species epithet. The first word was a Latin noun, the second and adjective.
-Example: Brantor canadensis with Brantor being geese or goose and canadensis being Canadian – Canadian goose.
-Italics are used because the words of the binomen are in a different language from that of the main document. The genus is always capitalized and the species lower case.
[bookmark: _GoBack]Camera eye: a specific type of eye which only exists in fish, octopus etc; an example of convergent evolution 
 The evolution of the eye; epidermal cells that are sensitive to pigmentation à detection of light
-Those surfaces become cuffs so you can filter the light (planaria had these)   
-If those cuffs start to close themselves down, you get a pinhole lens (camera)
-Then you can put a piece of transparent lens on the top of this to get the inverted image
-If we say it’s monophyletic (only arose once), we have to go back to the common ancestor of the 2 groups and say here is the origin of the eye
 -When we see what else is related, other things don’t have a camera eye 
-There are many losses in other related groups
-To explain the camera eye if it is monophyletic, we would have to have 5 reversal and the instance of it evolving (6 events) 
-So we say that it is not a synaphomorphy (it arose more than once) 
-We say that certain people gained it (convergence); the sequence occurred twice (more parsimonious) 
Character convergence: the character is structurally similar even though it appeared independently in taxa that didn’t have an immediate common ancestor. 
-Flight in birds and bats – no common ancestor to the two groups that was capable of flight
Character polarity: When several different versions of a feature is observed in various species, it is helpful to try to determine which is the older or primitive version and which are the more modified or derived versions that evolved later by further modification of the original character. This determination will identify the polarity – which version came first, which came last.
-
[bookmark: rheotaxis]Character reversal: The re-establishment of an ancestral character state through the loss of an evolutionary novelty (apomorphy). For example, winged insects (Pterygota) evolved from a wingless ancestor; however, some pterygote lineages have subsequently lost their wings, e.g., fleas, lice, some grasshoppers and beetles. 
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.
-Solves problem of bias by basing structure on derived and ancestral character traits. 
Cladogram: A branching diagram in which the end points of the branches represent different species of organisms, used to illustrate phylogenetic relationships.
Classical taxonomy: See natural taxonomy 
Classification: An arrangement of organisms into hierarchical groups that reflect their relatedness
Common ancestor: An ancestor, often only known from fossil remains, from which two or more different species or lines of species are thought to have evolved.

Convergent evolution: The evolution of similar adaptions in distantly related organisms that occupy similar environments.
-Example: evolution of the camera 
Dendrogram: Trees that are pictorial and do not give much info about the groups.
-Often out-dated and many  assumptions are made.
Derived characters: A new version of a trait found in the most recent common ancestor of a group. 
-New version of a trait
-Unless derived characters are lost or replaced by newer characters over evolutionary time, derived characters can serve as markers for entire evolutionary lineages.
Dichotomy: single group that branches into two (eukaryotes or prokaryotes)
-A branch point on a tree that has two immediate descendents
Divergent evolution: A process whereby natural selection or genetic drift causes populations to become more different over time.
Evolutionary taxonomy: Originates with Darwin
-Anatomical characters were used and organisms that had similar functional structures were assumed to have the same ancestor in the distant past
-Organisms in a taxon should all have the same common ancestor and the ordering of the taxa should reflect the evolutionary relationships between the different groups.
Folk taxonomy: Oldest classification systems are folk taxonomies. Based on words only and held by some tribal elder that new the most important things (medicinal plants, what elements were foods)
-Varied from culture to culture 
-First division of living and non-living
-Passed down verbally
-Without the aid of tools the maximum number of things we are able to catalogue is 500; therefore, there is a limit to folk taxonomy because it is by word of mouth 
Fungi: have cell wall composed of chitin; absorb their nutrients (saprophytic) 
-One of the major kingdoms

Hierarchical: Of the nature of a hierarchy; arranged in order of rank
- perhaps one for all your courses this semester. Inside that folder may be folders for the different courses that you take and inside the course folders may be even more folders for notes, assignments and lecture materials. In both these examples we have a nested, or hierarchical arrangement.
Henning: Willi Henning is considered the founder of phylogenetic systematics, also known as cladistics. With his works on evolution and systematics he revolutionized the view of the natural order of beings. 
Homologous: Similar  
Homology: A characteristic shared by different groups of organisms that is derived from the same structure or trait in their common ancestor.
-Ancestral characteristics may be greatly modified in descendent groups, so that homologous traits may not be similar in appearance or function. 
-The bones of a whale’s flipper and a bird’s wing don’t look the same they have the same evolutionary origin – it’s a homology and the differences arose from divergent evolution.
Homoplasy: Characteristics shared by a set of species, often because they live in similar environments, but not present in their common ancestor; often the product of convergent evolution.
-A similarity between different groups of organisms that is not homologous (due to common ancestry) but rather the result of convergent evolution or character reversal.
-Often two animals function, or look the same but don’t have a common ancestor. The marsupial fox and mammalian fox of North America and the wings of insects and birds are examples of convergent evolution and homoplasy.
- Both mammals and birds are able to maintain a high constant body temperature (i.e. they are 'warm-blooded'). However, the ancestors of each group did not share this character, so it must have evolved independently. Mammals and birds should not be grouped together on the basis that they are warm-blooded
KISS principle: “Keep It Simple Stupid” – the concept of parsimony for building cladistics; the least number of steps is probably most representative of evolution.
Linnaeus: Gives species all a binomen and organizes the plants and animals in the Systema natuae.
-First to use mechanical taxonomy. 
Mechanical taxonomy: Linnaeus organized the plants and animals in his Systema naturae into categories contained within larger categories – a hierarchical system. 
-His categories included. Kingdom, Phylum, Class, Order, Genus, and Species – Family was added latter as a taxon between Order and Genus.
-based on the physical characteristics of the organisms that being classified (example: plants vs animals). “mechanical” because groups weren’t based on biology or relatedness of organisms but on morphologies.
Monophyletic: A group of organisms that includes a single ancestral species and all of its descendants.
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Natural taxonomy: begins with Darwin and his works that outline evolution and the idea that different organisms descend from common ancestors. 
-organisms in a taxon should all have the same common ancestor and the ordering of the taxa should reflect the evolutionary relationships between the different groups.
-Anatomical characteris were used – similar structures meant assumed common ancestor. 
-convergent evolution and homoplasies were problematic. There was bias in this system. 

Node: A branching point in a phylogenetic tree, representing the common ancestor of the lineages descending from this branching point.
[bookmark: oviposition]Out group: A taxon that is not part of the ingroup but that is included in a phylogenetic analysis in order to provide information about the root of the ingroup and to help differentiate between apomorphies and plesiomorphies in the ingroup. 
-animal included in cladogram that includes none of the traits and is closely related 
-Will score 0 for all traits and be the most ancestral organism on the tree.
Paraphyletic: A group of organisms that includes an ancestral species and some, but not all, of its descendants.
-Traditional taxon class Reptilia is paraphyletic
-Not informative in terms of cladistics and characters that lead to the formation of these groups are not homologous.
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Parsimony: Fewest possible evolutionary changes to account for the diversity within a lineage. Justification is the assumption of parsimony: simplest explanation should be the most accurate.
An approach that decides between different phylogenetic tree topologies by identifying the one that involves the shortest evolutionary pathway.

Phenetic (Numeric) Taxonomy: In order to avoid bias like in the evolutionary taxonomy (which characters were important etc) biologists created computer programs to create lineages based on several measures of physical characteristics. 
-There was no bias and the computer ran statistical analyses that divided all the organisms into groups (species). 
-As computers became more accessible, and affordable other programs were written and produced different results. Computers weren’t finding the inherent patterns of descent and phenetic (numeric) taxonomy lived a short life and had all but disappeared by the 1980s.
Phylogenetic taxonomy: Problem of bias remained from natural taxonomy. What are vaid homologies, what are the homoplasies from convergent evolution and which are more important that others in determining the evolution of organisms. Cladistics (phylogenic systematics) solved this problem.
-Biologists attempt to find characters that have ancestral(0) and derived (1)conditions.
-For example jawless chordates are ancestral to ones with jaws; those who create amniote eggs were derived compared to those who didn’t
Phylogenetic tree: A branching diagram depicting the evolutionary relationships of groups of organisms
Phylogeny: The evolutionary history of a group of organisms
-Any group of species are descended from a common ancestral species, which, over time, split into two species, with these descendants splitting again, and again, until the entire collection of species was produced through evolution and speciation (the splitting of a lineage). The genealogical connections thereby formed in general take the shape of a tree, called the phylogeny of the group.
[bookmark: polypeptide]Plesiomorphy: Represents the ancestral state (in cladistics language). 
An ancestral character state. A trait from which an evolutionary novelty (apomorphy) is derived.

Polyphyletic: A group of organisms that belong to different evolutionary lineages and do not share a recent common ancestor
A group of organisms that does not include their most recent common ancestor.
[image: ]
Polytomy: A branch point on a tree that has more than two immediate descendents
[image: ]
Primitive characters: 

Sister group: See out group. 
The two groups resulting from the splitting of a single lineage 
Symplesiomorphy: shared primitive characters that are shared between groups.
A shared ancestral character state (plesiomorphy). A trait that is shared by two or more groups due to inheritance from a distant common ancestor.
Symplesiomorphies are common to all the descendants of a distant common ancestor, and they cannot be used to infer close evolutionary relationships between subsets of these descendants.
-The diploblastic condition is a symplesiomorphy shared by all the other metazoans.
[bookmark: syncytium]Synapomorphy: A shared derived character state (apomorphy). A novel evolutionary trait that is shared by two or more groups due to inheritance from an immediate common ancestor.
Synapomorphies are used by phylogenetic biologists to infer close evolutionary relationships between organisms. 
-If we believe that the first animals were diploblasts then a shared derived trait would be the triplobastic condition shared by many animal phyla - a synapomorphy shared by many different phyla.
-What is important is to identify the shared derived traits, synapomorphies, they identify groups with a single common ancestor where the trait arose – they’re monophyletic and that is what cladistics is all about.
Systematics: Biological information organised in a taxonomic or phylogenetic manner.
- the study of the kinds and diversity of organisms and the relationships among them.

 Taxon: Any named group of organisms.
- A taxonomic group of any rank, such as a species, family, or class
Taxonomy: When rules are applied to how things are organized into different categories we have a taxonomy
Weighted characters: Evolutionary taxonomy
-what is important and what is not important (coelom vs no coelom – important?)
-if first organisms started with radial symmetry then radial would be primitive and bilateral would be derived. Radial are sedentary and passive but you could also argue that bilaterals came first. There is a multicellular polyp egg that became bilateral but some develop to be radial (echinoderms).
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