EVERYTHING YOU NEED TO KNOW ABOUT: EVOLUTION
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Types of Evolution





Evolution: the process of change over time (biological, geological, technological)





Biological Evolution: how species change over time





Geological Evolution: how the land and Earth’s surface changes over time





Technological Evolution: how technology changes over time to suit people’s needs.











Geologic Time Scale





Geologic Time Scale: a timeline that organizes the events in Earth’s history. 


Divided based on what happened, not on exact number of years


Divided into Eons, Eras, Periods and Epochs
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Law of Superposition





Law of Superposition: in undisturbed rock layers, older rocks lie beneath younger rock layers





Unconformity: a missing section of the rock layers or fossil records


Can be caused by plate movement


Can be caused by earthquakes


Can be caused by humans


Can make it more difficult to understand the fossil record but ultimately helps scientists understand how forces in the earth work
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Absolute Age vs. Relative Age





Absolute Age: tells the actual age of a rock or fossil


Radioactive dating – a technique used by scientists to measure the actual age of a material





Relative Age: the age of an object or event in comparison to another object or event


Tells how long ago something happen as earlier or later than other events without a definite date











Continental Drift 





Alfred Wegner: father of geological evolution


observed that the continents appeared to fit together like a puzzle


proposed that all the continents once used to fit together he called Pangaea





Continental Drift: the idea that the continents used to be connected and gradually split apart and the continents moved to their current location
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Evidence for Continental Drift: Similar fossils (Mesosaurus) have been found both in South America and Africa











Extinction





Extinct: when a species no longer is found living on Earth





Extinction: the process through which a species disappears from Earth


Occur naturally over time


Most occur after a sudden drastic change in the environment


When a sudden change occurs, some species may not be able to adapt quickly enough to the environment so the species goes extinct





99.9% of all species that have ever lived on Earth have gone extinct. At some point all species face changes in their environment that they are not able to adapt to.


Examples: temperature change, rainfall change, volcanic eruption, flooding, change in food supply, predators, disease





Mass Extinction: occurs when large numbers of species die out in a fairly short period of time





Theories for Mass Extinction: 


Asteroid Theory: the impact of an asteroid caused dust and dirt to rise up into the Earth’s atmosphere. This blocked out the sun which caused photosynthesis to stop and blocked our light and heat.


Gradual Theory: The movement of tectonic plates increased the amount of volcanic activity which caused global climate change. As volcanoes erupted dust and soot entered Earth’s  atmosphere, blocking out light and heat





Humans: If humans are not careful, they also face the threat of extinction from pollution, global warming, habitat destruction, etc. 





Biological Evolution





Charles Darwin: father of biological evolution; proposed the idea that new species are developed from pre-existing species


Observed that finches had different beaks based on what kind of food was available to them on their island


Suggested that different finches evolved from a single species in response to different environmental conditions





Natural Selection: explains how populations evolve into new species based on four ideas


Most organisms produce more organisms than can possibly survive.


Organisms have to compete with each other for resources such as food and space


Although organisms are similar, there is variation in traits that make them better able to survive in their environment


Over time adaptations will be found in more and more individuals 





Adaptation: A trait that improves an organism’s for survival and reproduction





Variation: There are differences among individuals in a species. 








Fossils





Fossils: imprints or remains of organisms that were once alive


Can be preserved teeth, bones, or other hard parts of an organism


May be an imprint of a soft part


Mostly found in sedimentary rock





Fossil Formation:


An animal dies and begins to decompose


The remains are rapidly buried by sediments in streams


Over time, the surrounding material builds up and turns to rock


The rock above eventually erodes and the fossil is exposed





A fossil’s position in rock layers has helped scientists to construct the geologic time scale. 











Index Fossils





Index Fossil: a fossil of an organism that existed for only a short period of time





Characteristics of an Index Fossil


Existed for a short period of time


Geographically widespread





Used For: Index fossils are used to figure out the absolute age of rocks











Weathering





Weathering: the process of breaking down rocks into smaller pieces through the action of wind, water, roots and animals





Mechanical Weathering: breaks rocks apart without changing their chemical composition


uses physical force


can break down when water seeps into the cracks and then freezes and forces the rocks apart





Chemical Weathering: changes the chemical composition of the rock


acid rain is an example of chemical weathering
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Theory of Plate Tectonics





The Theory of Plate Tectonics explains how continental drift happened.





Lithosphere: the thin layer of rock in the crust





Asthenosphere: the gooey layer of liquid rock at the top of the magma





Tectonic Plates: the large broken pieces of the Earth’s crust





Convection Currents: 


The asthenosphere moves in a circular pattern as hot magma rises and cool magma sinks


As the asthenosphere moves, it pulls the tectonic plates on top of the asthenosphere
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Plate Boundaries





Plate Boundary: Where two plates meet





Convergent Boundary: where two plates come together


causes mountains to form





Divergent Boundary: where two plates move apart from each other


creates new seafloor


creates mid-ocean ridges


can produce volcanoes





Transform Boundary: where two plates slide past one another


responsible for earthquakes





Subduction: when one plate sinks below another


ocean plates always sink below continental plates because they more dense





Fault: Break or crack in the Earth’s surface





Hot Spot: an area of volcanic activity in the middle of a plate


hot spots always stay in the same spot but the plate above it moves


Can result in an island chain











