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Earth Science Study Guide Answers

Review the following charts that we used from the Earth Science Reference Table.
	Page 1
· Radioactive Decay Data
· Average Chemical Composition or Earth’s Crust, Hydrosphere, & Troposphere
· Equations (Density, Rate of Change)
	Page 11
· Inferred Properties of Earth’s Interior

	
	Page 7
· Scheme for Sedimentary Rock Identification
· Scheme for Metamorphic Rock Identification 

	Page 2
· Generalized Landscape Regions of NYS
	Page 12
· Dewpoint & Relative Humidity Charts

	Page 15
· Characteristics of Stars
· Solar System Data 
	Page 13
· Temperature & Pressure Scales
· Key to Weather Map Symbols

	Page 11
· Earthquake P & S-Wave Travel Time 
	Page 4
· Surface Ocean Currents

	Page 5
· Tectonic Plates
	Page 3
· Generalized Bedrock Geology of NYS

	Page 6
· Rock Cycle in Earth’s Crust
· Relationship of Transported Particle Size to Water Velocity
· Igneous Rock Identification
	Page 14
· Properties of Earth’s Atmosphere
· Planetary Wind & Moisture Belts
· Electromagnetic Spectrum

	Page 8-9
· Geologic History of New York State
	Page 16
· Properties of Common Minerals


Topic 1 
· An observation is information gathered by using our senses.  Instruments (like rulers) extend our senses.
· An inference is an educated guess based on a set of observations.
· Classification is grouping objects based on similarities to make data more organized.  
· Dynamic Equilibrium means that a system is equal or balanced overall 
· Cyclic changes repeat & are predictable.
· Examples: ocean tides  & moon phases

















Density Important Information

· Size & shape do NOT affect a substances density. (Example 100g of Al has a density of 2.7 g/cm³, & if cut in half the piece of Al has a density of 2.7 g/cm³.)
· As pressure increases, density increases.
· As temperature increases, density decreases. Warm air rises.
[image: ][image: ]
· Water is most dense as a liquid at ____°C.  All other substances are denser in the solid phase.

· When using equations don’t forget to write the units.
· When subtracting always put the bigger number first.  NO NEGATIVE NUMBERS!


[image: https://golearngeo.files.wordpress.com/2010/04/dendritic1.jpg][image: http://regentsearth.com/ILLUSTRATED%20GLOSSARY/Glossary%20Pix/Drainage.jpg][image: topogr5][image: http://staff.harrisonburg.k12.va.us/~cwalton/geopics/longitude.JPG][image: http://staff.harrisonburg.k12.va.us/~cwalton/My%20Pictures/latitude.jpg][image: C:\Users\mtorre\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\JCKD2OZC\hot-air-balloon-clipart[1].jpg]
Plains:
· low elevation with gentle slope.
· sedimentary rocks


Landscapes:
· Humid  (wet) climate have rounded landforms with smooth, gentle slopes.
· Arid (dry) landscapes have steep slopes & sharp angles.
· 
Hills & Valleys
Longitude

Latitude


Maps
1. Latitude lines measure distances North & South of the Equator. 
2. The angle to Polaris = your latitude in the Northern Hemisphere. 
3. Longitude lines measure East & West of the Prime Meridian. 
4. As we go East time will increase, as we go West time will be less.
5. When looking at a topographic map, a river flows in the opposite direction of the bends in the contour lines. 
                                                                           
Density Equations

Density = M/V   		Units: g/cm³
					g/mL
				 
Mass = D x V           Units: grams
	Amount of matter		         
Instrument:  triple beam balance

Volume = M/D    		Units: cm³
             Amount of space		mL
 Instrument: ruler (LxWxH) & graduated cylinder (water displacement)






[image: ][image: ][image: http://regentsearth.com/ILLUSTRATED%20GLOSSARY/Glossary%20Pix/Drainage.jpg][image: http://regentsearth.com/ILLUSTRATED%20GLOSSARY/Glossary%20Pix/Drainage.jpg]
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Water
· Porosity (amount of open space) - size doesn’t matter (when sorted) 
· Permeability (holes connected) – the bigger the particle size, the more water goes through 
· Capilarity- when water moves up (smaller particles = more capilarity)
Runoff- water stays on the surface
Infiltration – water goes IN to the ground
Impermeable
Saturated
No vegetation
Frozen Ground
Steep Slope

Permeable
Unsaturated
Vegetation
Gentle Slope





Plateaus:
· have horrizontal layers &high elevation
· sedimentary rocks


ough

Mountains:
· form by uplift, have high elevation & steep slope
· deformed rock (Igneous & Metamorphic)


Weathering:
· Weathering breaks down rocks. 
· Chemical weathering occurs mostly in warm & wet (humid) climates.
· Weathering rates are affected by exposure, surface area, climate, & composition
· When a rock is broken into smaller pieces surface area increases & weathering increases. 
· Most resistant  greatest amount of rock exposed	Least resistant  least amount of rock exposed


Rocks & Minerals
· Minerals physical properties are a result of its internal arrangement of atoms. (ESRT pg 16)
· Sedimentary rocks  (ESRT pg 7)
· Key words: sediments, fossils,  layers
· Formed from: compaction & cementation and precipitates & evaporates
· Igneous rocks   (ESRT pg 6)
· Key words: intergrown crystals, glassy,  & gas pockets
· Formed from: melting & solidication 
· Intrusive  cools slowly making large crystals
· Exrusive  cools fast making small crystals
· Metamorphic Rocks (ESRT pg 7)
· Key words: recrystalization, distorted, zebra stripes
· Formed from: heat & pressure 
· found at interface between igneous & sedimentary rocks.
· Rock cycle diagram (ESRT pg 6) shows how rock change into other rocks.








	










Erosion:
· Erosion is the movement of particles from one place to another
· gravity is the #1 force of erosion – running water is the #1 agent










Deposition:
· Deposition is when particles are put down
· Based on size, shape, & density




Soil forms from weathering & biologic activity 






Wind:
· deposits are pitted & frosted. 
· Form sand dunes[image: ]

Gravity: (AKA: mass movement)
· deposits are unsorted, angular & rough 
· Ex: bottom of a cliff








Glaciers:
· unsorted (till)
· scratches (striations)
· U Shaped valley
· Moraine  hill of till
· Drumlin  looks like upside down spoon
· Kettle Lake  forms when large block of ice breaks off & melts
· Outwash Plain   flat land from the glacier melt water
· Erratic  random large boulder 









Running Water:
· sorted
· smooth & round (abrasion)
· V Shaped valley


                                        

                                                                                             [image: ]     [image: ]Stream velocity (speed) 
· Depends on slope (gradient), discharge (amount of water) & stream channel shape.
· Stream velocity is faster on the outside of the meander (bend)  more erosion; & slower on the inside of the bend  more deposition. (pimple-dimple)


[image: ]



· Heavy, round & dense particles settle out first in water (horizontal sorting). Ex: When stream enters a lake.




· Graded bedding (vertical sorting) – biggest sediments on the bottom. 
Ex: pouring beads into a cup of water or flooding.
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Earth’s Interior and Plate Tectonics
· Oceanic crust is thin, more dense, & made of basalt 
· Continental crust is thick, less dense, & made of granite 
· Convection Currents in the Asthenosphere cause tectonic plate movement.
· We know about the composition of the core by studying seismic waves & meteorites.
· We know the Outer core is liquid because S -Waves can’t go through it.
· P-waves travel fast (arrive first) & can go through solids & liquids.
· S-waves travel slow (arrive second) & can only go through Solids.
· You need 3 seismic stations to locate an epicenter.
· When given difference in arrival times of P & S waves, use ESRT pg 11 & edge of your paper to mark the time then slide up along the P-wave line to determine distance.
·  Earthquakes & Volcanoes occur at plate boundaries
· NY  doesn’t get many earthquakes because it is not near a plate boundary or it is in the center of a large plate

















· Hot Spots: places where magma rises continuously – form volcanic island chains (Hawaiian Islands), islands are older as you move away from the hot spot. 


Convergent Boundary: come together
· Uplift (Mountain building)  occurs when plates of equal density collide
· Subduction (sinking)  occurs when the denser plate goes under the less dense plate
[image: ]

Divergent Boundary: plates split or seperate
· Sea Floor Spreading  occurs at Mid-Ocean Ridges
· Magnetic polarity matches on opposite sides of the ridge & age of rock increases as you move away from the ridge.
· Continental Drift  Proof
· Continents fit together like puzzle pieces             [image: ]
· Matching rocks & fossils 
· Tropical plant fossils in Antarctica
· 
Transform Boundary: slide past each other























[image: ]
A: present (0 my)
B:   1-7 my old
C:  __8 my old__
D: 9 my or older






Geologic History:
· Law of Superposition – oldest rocks are on the bottom.
· Faults, folds, & igneous intrusions are younger than the rock they cut through.
· Intrusion has contact metamorphism on the top

[image: ]
· Unconformity – buried erosional surface - break in rock record (time gap)
· Index fossils & volcanic ash are good time markers b/c they are short lived                  & wide spread geographically.  
· The half-life of a radioactive element is constant & predictable.
· Uranium238 is used to date old rocks on Earth (long half-life), used to get the age of the Earth.
· Carbon14 (cougar) is used to date young organic remains ( short half-life). 
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[image: ]Energy
· Rough & Dark in color - absorbs the most heat, Smooth & 
Light in color reflects the most
· A good Absorber = a good Reflector of energy 
· Conduction – molecule to molecule (solids AND ground heats atmosphere) 
· Radiation – through space (vacuum) – ex: light 
· Convection – due to differences in density (weather, oceans, liquid mantle – plates move) 
· Temperatures do NOT change during a phase change (energy is either gained or lost) 
· Condensation: water vapor changing into Liquid water (remove heat). 
· Boiling: Liquid water changing to water vapor (add heat). 
· Infrared radiation – given off from Earth – long wave radiation 





 
		








Weather:
· Cloud formation: Warm  MOIST air rises, cools and  condenses reaches its _dew point 
 & than condensation occurs. 
· Warm air can hold more water vapor than Cold air. 
· Wind – caused by unequal heating of Earth, named for where they come from 
· Difference between dry bulb & wet bulb tell you dew point  &  relative humidity. The closer the dewpoint is to the air temperature the more chance of precipitation.  
	· Isobars close together = faster wind speed 
· Air mass – region of atmosphere with same  temperature and humidity 
· Front – boundary between two air masses 
· Passing of a front = precipitation and change in temperature and wind direction 
· Weather moves Northeast in NY 


[image: Image result for cloud cartoon]Precipitation ON the front


[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSCLD36g76QEV2tEE-va0HrN-73JtK4JVGUKhyf5nUEVZ5FgxgNd9xRf-0k]


[image: ]Warm Air

Cold Air


[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSCLD36g76QEV2tEE-va0HrN-73JtK4JVGUKhyf5nUEVZ5FgxgNd9xRf-0k]Precipitation IN FRONT of front




[image: Image result for cloud cartoon][image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcSCLD36g76QEV2tEE-va0HrN-73JtK4JVGUKhyf5nUEVZ5FgxgNd9xRf-0k]

[image: Image result for cloud cartoon]Warm Air
Cool Air










	     High Pressure                             wind blows                           Low Pressure 

	[image: Image result for high pressure system arrows]
	DOWN 
	UP 
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[image: ]Climate: 
· Latitude:  Low latitude = small temperature range and High temperatures 
· Elevation: higher elevations = Lower temperatures 
· Mountain barriers = Windward = cool and moist / Leeward = warm and dry 
· Bodies of water keep temperatures moderate.  Coastal areas have cool summers & warm winters. Inland areas have Hot summers & Cold winters because water has a High specific heat 
· Ultraviolet radiation – from the SUN – short wave radiation 
· Greenhouse gasses – absorb long wave radiation – Carbon dioxide, Methane
 & water vapor 











  71.5º

[image: ]Seasons/Insolation:      48º

· The lower the sun the longer the shadow; noon shadow in NY points North   24.5º

·  N Pole tilted toward Sun = Summer;  N Pole tilted away from 
Sun = Winter
· [image: Image result for seasons orbit regents]The earth is closer to the sun in the WINTER, distance from sun does NOT cause seasons. Seasons are caused by tilt, parallelism, & revolution. 
· The sun is NEVER directly overhead in NYS.

	Name/Date
	Hours of Daylight
	Vertical Ray (90)
	NYS Sun’s Altitude

	
	NYS 
	Equator 
	N. Pole 
	S. Pole 
	
	

	Summer solstice 
6/21
	
15
	
12
	
24
	
0
	23.5ºN Tropic of Cancer
	
71.5º

	Autumn equinox 
9/23
	
12
	
12
	
12
	
12
	0º
Equator
	
48º

	Winter solstice
 12/21
	
9
	
12
	
0
	
24
	23.5 ºS Tropic of Capricorn
	
24.5º

	Spring equinox 
3/21
	
12
	
12
	
12
	
12
	0º
Equator
	
48º










Astronomy:
· Earth Rotates (spins) west to east or counterclockwise, (1 day), 15 ° / hr ; All celestial objects appear to move from the East to the West 
· Evidence of rotation: 
· Coriolis effect – deflects to the right (N Hem.) 
· Foucault Pendulum – changes direction of swing 
· The Earth revolves (goes around the sun) counterclockwise, 
(one year), 1 ° / day 
· Evidence of revolution - Changing constellations each season 
· Earth is closer to the sun in winter; revolves FASTER
· Red shift – moving AWAY proves the universe is expanding
· blue shift – moving Towards you
· All objects in our solar system travel in an elliptical orbit.
· 0 is the eccentricity of a circle (less eccentric), 1 is the eccentricity of a straight line (more eccentric).
· HALF of the moon is always lit, but we see phases because of the amount of sunlit side that faces us.  
· The same side of the moon is always seen because Moon rotates & Revolves at the same speed (rate).
· [image: MCj04124640000[1]][image: http://paganinstitute.org/images/Astronomy/lunar_orbit&phases.jpg]
· Eclipses do not occur every month because the moon’s orbit is tilted
· Solar Eclipse = ____Earth______, ____Moon_______, ____Sun_______ 
· Lunar Eclipse = ____Moon________, ______Earth________, _____Sun________
· Spring Tides -highest high tides lowest low tides, occurs during a full & new moon phase (Straight line)
· Neap Tides - average high tides average low tides, occurs during a first & third quarter moon phase (Ninety degree angle)
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Landscapes & their Drainage Patterns

Eroded dome  Volcanic mountains Folded mountains

A meandering stream. This is
characteristic of a very old

sream or river with a nearly flat
slope. Over time it has chaged course
and produced a very wide river valley.
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17 The cross section below shows the direction of
wmovement of an oceanie plate over a mantle hot
spot, resulting in the formation of a chain of vol-
canoes labeled A, B, C. and D. The geologic age
of voleano C is shown.

& million
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ElLmae

Magm3
§rom hot spot Gl

What are the most likely geologic ages of volca-

noes B and D?

(1) B is 5 million years old and D is 12 million
years old

(2) B is 2 million years old and D is 6 million
years old

(3) B is 9 million years old and D is 9 million
years old

() B is 10 million years old and D is 4 million
years old
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