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Outcomes

Criteria used by the morphological, biological and phylogenetic species concepts to define species
· Species: A population of organisms capable of interbreeding and producing fertile offspring. Doesn’t apply to asexual organisms or organisms capable of hybridization ‣ hybridization - reproduction involving more than one species. Therefore, there are many definitions, not all accepted by all scientists
· Concepts of species are based on our observation that Earth's biological diversity is packaged in discrete, recognizable units, and not as a continuum of forms grading into one another 
·  As biologists have learned about evolutionary processes, 23 complementary species concepts have been developed 
· Most used are morphological, biological, and phylogenetic
Morphological Species Concept: 
· Idea that all individuals of a species share measurable traits that distinguish them from individuals of other species, or the idea that or things that look the same probably belong to the same species
·  The Morphological species concept is used to identify species of fossilized organisms
Limitations include: 
· Variation - how could we conclude that a trait of large varieties, such as snails with very different shells and conclude that it is all one species? 
· Similarities - mice all look the same but are differently related 
· Morphological species definitions tell us little about the evolutionary processes that produce new species

Biological Species Concept:
· Things that freely interbreed and produce fertile offspring belong to the same species; an interbreeding or potentially interbreeding group of individuals, reproductively isolated from other such groups
· If the offspring have normal fitness, then they belong to the same species as their parents.  Useful when determining that hybrids don’t belong to the same species as their fitness being lower than their parents indicates that each parent is of a different species)

Advantage Include:
· Explains why individuals of species generally look alike 
· If phenotype reflects genotype, members of the same gene pool should share genetic traits that determine phenotype 
 	
Limitations Include: 
· Asexual organisms 	
·  Extinct organisms

Phylogenetic Species Concept: 
· Using both morphological and genetic sequence data, scientists first construct an evolutionary tree for the organisms of interest 
· Species are then defined as a cluster of populations - tiniest twigs on this part of the tree of life, that emerge from the same branch 
· Thus, species are defined as populations that share a recent evolutionary history
· Advantages include: 
· Can be applied to any group of organisms, including species that have long been extinct as well as asexual organisms 
·  Morphological and genetic distinctions between organisms on different branches of the tree of life reflect the absence of gene flow between them (key requirement of BSC definition) 
· Limitation include:
·  Biologists are not yet able to apply the phylogenetic species concept to all forms of life.


Distinguish between pre-zygotic and post-zygotic isolating mechanisms and recognize examples of each
Prezygotic Isolating Mechanisms: Biological Characteristics that prevent the gene pools from 2 species mixing before the production of a zygote, while post-zygotic isolating mechanisms prevent the gene pools of 2 species from mixing after zygote production
·  Prezygotic Mechanisms that can prevent interspecific (between species) matings or fertilizations and thus prevent the production of hybrid offspring 
· Ecological isolation ‣ won't ever encounter each other naturally 
· Temporal isolation ‣ won't ever tend to breed at the same time naturally ◦ Behavioural isolation ‣ different mating practices, mating calls, courtship displays, mate choice/sexual selection, etc. 
·  Mechanical isolation ‣ flowers with/without 'guides' for hummingbird, anatomical problems 
· Gametic isolation ‣ sperm and egg are incompatible - sperm released into the environment for external fertilization, surface proteins, sperm may not survive in reproductive tract of another species 
Postzygotic Isolating Mechanisms:
· Two species are reproductively isolated if their offspring is of lower fitness 
· THREE postzygotic isolating mechanisms 
· Hybrid inviability ‣ embryos unable to survive 
· Hybrid sterility ‣ often because meiotic cells cannot segregate chromosomes evenly, zonkeys 
· Hybrid breakdown ‣ first generation is fine, and next is infertile, or problematic

Whether coming into secondary contact is required for speciation to occur
· Usually speciation occurs due to populations becoming geographically separated (allopatry), which is a physical barrier for gene flow

Ways in which secondary contact can affect speciation
· After a single population becomes isolated, into 2 populations, and they diverge due to selection and drift they may come back into secondary contact, affecting speciation. 
· If genetic drift and selection isn’t driving them in different directions or isn’t occurring very rapidly, they will resume interbreeding and if their hybrids have normal fitness so everything is fine and if speciation began, speciation reverses itself in a process known as species collapse
· Or they may become party or completely reproductively isolated  

Whether prezygotic or postzygotic isolating mechanisms tend to be more costly
· Post-zygotic isolating mechanisms tend to be much costlier because parents blow a lot of parental investment/ care, particularly if they are females, and produce offspring with low or 0 fitness; this doesn’t help organisms pass on their alleles.


ey e et e e
SR
e .
e e
T ———
e N—

e temecteson

Sormspees ot
o ey s s i stgg g o e
oS g ey g 8

ot e oy
[ sccasirosmiioieros S
e it gt

s o s ey ot
e




