17.2 Pre-Darwinian Knowledge of Natural World
EARLY VIEWS OF ORGANISMS
· Aristotle—Great Chain of Being "Scala Naturae"
· Inanimate and animate objects have fixed charactersitics
· Ladder-like classification of nature (based on similarities and differences)
· Simplest to Complex: mineral » plant » animals » humans » god
· Natural Theology: belief that knowledge of God could be obtained through the study of natural phenomena
· all life from thought to be created by god
· assumption that no new kinds, no extinction, no change 
· Francis Bacon: — Importance of Inductive Reasoning
· Rise of new disciplines to understand the physical events
· Biogeography
· Morphology
· Geology
Biogeography
· Global Expansion
· Scala Naturae only applicable for Europe of the time
· Exploration (15-17th century) introduce new, unknown plants and animals
· Biogeography:study of geographic distribution of plants and animal
· Raised questions
· No limit to species created?
· How did new findings fit to Scala?
· Why some widespread and others limited range?
· Example: Flightless birds in similar but geographically separated environ.
· Africa - ostrich
· Australia - emu
· South America - rhea 
Comparative Morphology(Anatomy)
· Comparing anatomical structrures for similarities and differences
· Homologous: Mammalian forelimb (pigs-leg, dolphin-fin, bat-wing) — all...
· Made of bones, muscles and skin
· Develop similarly in embryo
· For locomotion
· Vestigial Structure: anatomical feature no longer retain function (USELESS)
· George-Louis Leclerc » "conceived by Nature, produced by Time"
· Propose change from ancestors
 Geology
· Cuvier — Fossils
· Layers of fossil represented organisms in sequential time
· Abrupt change in geological layer = dramatic shift in environ.
· Catastrophism: theory that Earth has been affected by sudden, violent events
· Each layer — death by local catastrophe
· Somewhat different species recolonize
 
OUR VIEW OF EARTH OF EARTH CHANGES
· Earth's Age
· Year of Creation » 4004 BC
· Theologian Bishop Usher estimated based on generations mentioned in Bible
· James Hutton — Gradualism
· Gradualism: view that Earth and its living organism change slowly over time
· Slow, continuous physical change: water erosion, sedimentation creating landscapes
· Effect: Contrasts Cuvier's castastrophe
· Charles Lyell — Uniformatarianism
·  Concept that geological processes (volcano, glaciers, earthquakes, erosion) sculpted Earth over long periods are exactly the same processes observed today
· Effect: Undermin unchanging Earth notion
 
 
 19.1 What Is a Species?

· Species: group of population (in which individuals are so closely related in structure, behaviour, biochemistry) that can interbreed successfully [only working definition]
· Genetically distinct from other species
· Fertile offspring!
· Complication in definition arises from variation and hybridization
· Hybridization: when two species interbreed to produce fertile offspring
 
A. NAMING SPECIES
·  Carl Linneaus — Taxonomy
· Taxonomy: science of the naming and classification of organisms into an ordered system that indicates natural relationship
 
B. BINOMIAL NOMENCLATURE
· Binomial Nomenclature: naming of scepies with a two-part scientific name
· Generic —Genus: group of species with similar characteristics
· Specific epithet— Species
· Example: Ursus maritimus (polar bear) and Ursus arctos (brown bear)
· Convention
· Generic name capitalized; Specific epithet never capitalized
· Specific epithet never stands alone 
· Generic name can be intialized upon subsequent use » U. maritimus
· Use: To discuss organisms unambiguously
 
C. TAXONOMIC HIERARCHY
· Classification: an arrangement of organisms into heirarchial groups in terms of their relateness
· Taxonomic Heirarchy: system of classification based on arranging into more inclusive groups
· Domain
· Kingdom
· Phylus
· Class
· Order
· Family
· Genus
· Species
· Taxon: group of organisms included within a catery of the Linnaean taxonomic heirarchy

 
20.4 Phylogeny
· Phylogenies: evolutionary history of group of organisms
· Phylogenetic tree: branching diagram depicting the evolutionary relationshiop of the group
[bookmark: _GoBack]EVALUATING SYSTEMATIC CHARACTERS
· Systematic character: features that are independent markers of underlying genetic similarity and differentiation
·  Phylogenic hypothesis and classification by genetic changes that caused speciation 
· Phenotypic traits indicator for genetic variation or divergence
· Genetic independence: alleles of gene govering two characteristics segragrate independently to form gamete  (Think: Mendel)
· Example: tropical lizard — fourth toe pads on left hind foot = right hind foot
NOT SEPARATE!


Homology: similarity in evoluntionary origin
Homoplasy: similarity in appearance (phenotype)
Analogy: similarity in function
 

 
 Homologus Characters
· Similar evolutionary history (and anatomy), BUT different function and (thereby, position)
· In phylogeny — useful » reflection of genetic similarity and common ancestry
· Emerge from comparable embryonic structure and develop similarly 
· Similar genetic control of developmental pathway for various organisms
· Example:  Pax-6 — development of eyes
· Example:  Hyomandibula (Fish) » homologous to » Stapes (Amphibian)
· Hyomandibula (Fish)— bone supporting jaw 
· Stapes (Tetrapod Vetebrate): — bone in middle ear

 
Analogous Character
· Similar function and appearance, BUT different ancestory
· Homoplasious: phenotypic similarity that independently evolved from different linneage 
· In phylogeny — excluded » no information of shared genetic ancestry
· Example: flattened tail in beaver (mammal) and platypus (reptile)
 
Complexity
(Example: Bat and Bird)
· Homologous — basic structural feature (arm, wrist, hand) and their spacial relation
· also, similar to tetrapod bone
· BUT details of bone not similar between bat and bird — » PARALLEL EVO
· Homoplasious — large flat surface of wings (feathers on bird; skin for bat)
· also, similar to insect wings
· CONVERGENT EVO!
 
Ancestral and Derived Characters
· Mosaic evolution: tendency of characteristics within same lineage to undergo different rate of evolutionary change
· some evolve fast; other evolve slow
· All have ancestral characters and derived characters
· Ancestral character: old trait from distant ancestor
· Derived character: new form of trait found in recent common ancestor
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