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Chapter 6 Questions for Kardong

1. What areas of science provide evidence for the occurrence of evolution?

Paleontology, embryology, biogeography, and molecular biology are areas of science that provides evidence for evolution.
2. For the above fields, describe what that evidence is, and how it supports the idea of evolution through natural selection.

Paleontology:  It is used along with the fossil record.  The fossil record has the imprint of various animals over time.  It also has an order: simpler to more complex. When these imprints are compared, it can be seen that there exist similarities between species, thus supporting the idea of evolution.

Embryology: It is used to examine the embryos for similar looking characteristics.  The longer the duration that the embryos look alike, the more similar the organisms are.  Thus, similar embryos support the idea of evolution.

Biogeography: It is used to describe the distribution of species.  It shows were the species are located.  It shows the spread of species and then accounts for their origins.  Then it explains how similar but different species (through evolution by natural selection) diverged from their original ancestors.

Molecular biology:  It is used to compare the nucleotide and amino acid sequences of DNA and proteins in species.  The more similar those bases are, the more closely related the species are.  Thus, the similarity supports the fact that evolution by natural selection can occur.

3. Define the following and give examples:

a. Homologous structures

Def: Two or more features that share a common ancestry

Ex: Bird’s wing and mole’s arm both trace back to reptiles.

b. Analogous structures

Def: Features with similar functions

Ex: Wings of bats and bees are used to fly with, but they do not have common ancestry.
c. Homoplastic structures

Def: Features that look alike and may or may not share similar functions

Ex: Some insects have wings shaped like leaves, but the wings cannot perform photosynthesis.  The wings are useful for camouflaging.
d. Vestigial structures 

Def: Rudimentary structures

Ex: Whale’s hips and hind-limbs are vestigial structures since they signify the four-footed ancestors that the whales evolved from.  Now, the whales do not need the hipbones nor the hind-limb bones, but they still persist.

e. Atavistic structures

Def: Return of structures that are typical in ancestors of the species

Ex: The appearance of extra toes (more than 1 which is the usual) on modern horses demonstrates an atavistic structure for the modern horses do not have more than one toe, like their ancestors did.

f. Founder effect 

Def: Rare traits are more common in new and isolated areas

Ex: People migrate from mainland (Europe) to America (New world).  They move in communities, so they take with them any traits or diseases specific to their generation or communities.  Thus, in the new world, when they interbreed, these diseases would become more common.
g. Biogenetic law

Def: Early event of embryonic development retain current clues to distant evolutionary events 
Ex: The embryos of a pig and a human are very alike, but those of a human and a monkey are even closer.
h. Preservationism
Def: The preserving of ancestral traits in the state of an embryo
Ex: Mammals, birds, and reptiles all have gills while they are embryos.  However, they lose these gills as they grow as embryos.  These gills may come in use or be naturally selected for if one of these species finds itself underwater and must adjust in some way.
i. Biogeographic realms

Def: Based on distinctive fauna and flora; an area that contains its own distinctive species
Ex: The Neoartic realm is the North America above Mexico.  The Australian realm is the Australian continent and several islands surrounding it.
j. Center of origin

Def: Region that one group originates from
Ex: Humans are said to have originated from Africa, which would be our center of origin. Rattle snakes occur only in the Neoarctic and Neotropic regions.
k. Neodarwinian evolution

Def: Current “evolution” of thought because of the greater amount of resources available
Ex: We now know about heredity, DNA, mutations, and protein production.  All these are new (post-Darwin) concepts.
l. Phylogenetic trees

Def: Branching systems of hypothesized relationships and evolutionary sequence
Ex: They are like pedigrees, except they don’t differentiate males from females.  They show a linage (or ancestry) of a specific species and the trace other lineages of other species related to that that specific species.

