Information about these Flashcards

1. These are based on the NYS Physical Setting: Earth Science Core Guide and the Earth Science Reference Tables (ESRT). They cover the entire guide, with the exception of just a few parts of standards 1,2,6 &7, which were too process-oriented to cover on a flashcard.

(Some of these skills are included on several Skill Check cards throughout the stack.)

2.    Questions based on the ESRT do not cover every possible question that could be asked, but are representative enough to check for understanding in using each chart in the ESRT.

3. I’ve organized these around Tom McGuire’s Reviewing Earth Science book, since that is a common one in use all over NYS.  I didn’t however, base the questions on the content of the book since Tom includes quite a bit of background material and concepts from the old Earth Science course that aren’t in the new one.  For those of you unfamiliar with his book, the chapters and flashcard numbers are:

Prologue: series 0- 12 cards

Planet Earth: series 1- 26 cards

Minerals, Rocks and Resources: series 2- 34 cards

The Dynamic Crust: series 3- 36 cards

Weathering, Erosion, Deposition and Landscapes: series 4- 36 cards

Interpreting Earth’s History: series 5- 38 cards (the last two are at the end)

Properties of the Atmosphere: series 6- 36 cards

Weather Systems: series 7- 24 cards

The Water Cycle and Climates: series 8- 15 cards

Earth in Space: series 9- 9 cards

Beyond Planet Earth: series 10- 24 cards

Environmental Awareness (no cards due to no standard 4 content, and little in other standards)

Miscellaneous: 12 cards cover ESRT charts that are either used in several chapters, or in no chapters.

Total: 302 cards on 25 sheets of 12 cards each and 1 sheet of 2 cards.  An additional blank flashcard sheet is included if you want to add extra cards.

4. These can be used as flashcards or worksheets, or for Jeopardy review games (you could make transparencies, cut out the questions and use on the overhead.)

5. An 11 page answer key is at the end. Please forgive my poor drawings!

6. About me: I graduated from Geneseo with a BA in Geology, and my MS Ed in Biology is from Fredonia.  This is my 24th year of teaching Earth Science, though I’ve also taught Biology, Life Science, Physics, Physical Science and Environmental Science in the past, starting with three years in New Jersey, and the rest at Little Valley Central, now newly merged as Cattaraugus-Little Valley Central.  I also advise a Science Club that goes canoeing, backpacking and city-exploring. I’ve had the pleasure of serving on the SED Earth Science Exam Review Committee for the past 8 or 9 years, and have been an Earth Science Item Writer for most of those, and an Intermediate Science Item Writer for the last three years.  I was also on the NTCE advisory committee for one year.

7. I hope you find these cards useful. Feel free to distribute them, but please give me the credit.  They are not to be sold, but were created for the good of New York’s Earth Science students.   Best wishes for the rest of the year!

Glenn Wahl

Cattaraugus-Little Valley High School

gwahl@cattlv.wnyric.org

Glenn Wahl   Cattaraugus-Little Valley High School   gwahl@netsync.net

	0-1

(S6-5)

How does the graph of a cyclic change

 compare to the graph of a noncyclic change?


	0-7

(S1-1 ESRT)
What is the volume of a 56.8 g rock

if its density is 3.2 g/cm3 ?



	0-2

(S6-5)

What are some examples of cyclic changes?
	0-8

(S1-1 ESRT)

What is the equation for finding

percent deviation or percent error?

	0-3

(S6-5)

What is it about cyclic changes

that helps us to predict their

future behavior?
	0-9

(S1-1 ESRT)

If a student measures the mass of a

mineral to be 76.9 g when it is actually

74.8 g, what is his percent error to

the nearest whole percent?

	0-4

(S1-1 ESRT)

What is the equation used

to find the density of an object?


	0-10

(Skill Check 1)

-measure the length of an object with a metric ruler

to the nearest tenth of a centimeter

-measure the mass of an object on a triple beam balance 

to the nearest tenth of a gram.

-use a calculator to perform basic math operations



	0-5

(S1-1 ESRT)

What is the density (to the nearest

tenth of a g/cm3) of a rock whose

mass is 46.7 g and whose volume

is 18.4 cm3  ?
	0-11

(Skill Check 2)

-show the solution to a math problem using the three step

method (write equation, substitute in with units, write

the answer with units)



	0-6

(S1-1 ESRT)

What is the mass of a mineral whose density is 

2.7 g/cm3 and whose volume is 38.3 cm3 ?
	0-12

(Skill Check 3)

-determine the appropriate scale on a graph for the

data collected.

-plot data accurately to make a line graph

-interpolate and extrapolate results
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	1-1

(S4-1.1c)

What is the reference line

 (0o) for latitude called?
	1-7

(S4-1.1c ESRT)

How many minutes are in 1 degree?

1o = ____’

	1-2

(S4-1.1c)

What is the reference line

 (0o) for longitude called?
	1-8

(S4-1.1c ESRT)

What is the latitude and longitude of

Ithaca in degrees and minutes?


	1-3

(S4-1.1c)

Longitude and latitude make up 

Earth’s ___________ system.
	1-9

(S4-1.1c ESRT)

What is the latitude and longitude of

Mt. Marcy in degrees and minutes?

	1-4

(S4-1.1c)

What is the highest number of degrees

that latitude can reach?

Longitude?
	1-10

(S4-1.1c)

How does the altitude of Polaris

compare to the observer’s latitude?



	1-5

(S4-1.1c)

For locations in New York State, what

compass directions should be placed after our

latitude and longitude readings?
	1-11

(S4-1.1c)

Why can’t people in the southern

hemisphere see Polaris?

	1-6

(S4-1.1c)

How many degrees longitude does

Earth rotate in each hour?
	1-12

(S4-1.1c)
If you were at the North Pole, where would

you look to see Polaris?
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	1-13

(S4-2.1q)

What is an isoline?
	1-19

(S4-2.1q ESRT)

What is the gradient of a slope if it rises

350 feet over a distance of  2 miles?

	1-14

(S4-2.1q)

What type of isolines connect points of equal elevation?
	1-20

(S4-2.1q ESRT)

What is the gradient of a section of river if it 

goes from a 560 foot elevation down to a

320 foot elevation in 8 miles?



	1-15

(S4-2.1q)

What does contour interval  mean?


	1-21

(S6-3)

What distance is represented by 2.5 inches

on a map if the scale equals 15 miles to

the inch?

	1-16

(S4-2.1q)

What is the contour interval ?


	1-22

(S6-3)

Find the distance between A and B

miles

0        1       2       3       4      5 

++++++++++++++++++++++

                 

	1-17

(S4-2.1q)

Contour lines that are close together mean 

that the slope or gradient is ____________.
	1-23

(S6-3)

Find the elevation of X

          4000                                                                                               

	1-18

(S4-2.1qESRT)

What is the equation used to calculate

gradient?
	1-24

(S6-2)

On a topographic map, which way do the 

contour line “vees” point on a stream?
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	1-25

(S6-2)

Sketch a simple topographic map

showing two conical hills separated by 

a valley.
	2-5

(S4-3.1a)

Why isn’t color usually a good characteristic

to identify minerals by?



	1-26

(Skill Check 4- S6-2, S4-2.1q)

-construct a profile from a topo map

-draw contour lines given elevation data

-make a contour map from a landform model

-make a 3D model from a contour map


	2-6

(S4-3.1a)

If a mineral is said to be heavy for its size,

 what property

is being used to identify it?

	2-1

(S4-3 intro)

What three qualities do all minerals have

in common?
	2-7

(S4-3.1a)

How is the hardness test done?

	2-2

(S4-3 intro)

Minerals are classified based on their chemical

composition and ______________________.
	2-8

(S4-3.1a)

How is the streak test done?

Why is streak  more reliable than color

as an identification test?

	2-3

(S4-3.1a)

What are some properties used to identify

minerals?
	2-9

(S4-3.1a)

How do you tell if a mineral has

a metallic or a nonmetallic luster?

	2-4

(S4-3.1a)

What is cleavage?

What is it caused by?

If a mineral doesn’t have cleavage, it

has __________________.
	2-10

(S4-3.1a)

How can acid be used to identify some minerals?
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	2-11

(S4-3.1b)

Describe three ways in which minerals can be

formed by the process of crystallization.
	2-17

(S4-3.1c ESRT)

What’s the difference between intrusive and extrusive igneous rocks?



	2-12

(S4-3.1a ESRT)

Name the mineral which has a metallic luster, 

doesn’t have cleavage,  and has cubic crystals.
	2-18

(S4-3.1c ESRT)

As magma cooling time increases, 

crystal size _____________.



	2-13

(S4-3.1a ESRT)

Name the mineral that is nonmetallic, has a hardness of 2.5, and is in black, thin sheets.
	2-19

(S4-3.1c ESRT)

What are three igneous rocks that have

air bubbles in them?

	2-14

(S4-3.1a ESRT)

What is garnet used for?
	2-20

(S4-3.1c ESRT)

Felsic rocks have _________ density

 and are ________________ in color, whereas mafic rocks have ________ density and

are ___________ in color.

	2-15

(S4-3.1c, 2.1w)

How do igneous rocks form?

How do sedimentary rocks form?

How do metamorphic rocks form?
	2-21

(S4-3.1c ESRT)

The minerals in felsic rocks typically include:

___________________________________,  

mafic rock minerals are : _______________

_________________________________. 

	2-16

(S4-3.1c)

Describe one thing that we can infer from 

a rock’s mineral content and texture.
	2-22

(S4-3.1c ESRT)

Name the rock which is composed of potassium feldspar, quartz, plagioclase feldspar, biotite, and amphibole, and has 0.5 mm crystals, but no

air bubbles.
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	2-23

(S4-3.1c ESRT)

Name the sedimentary rock that has a grain size of 0.05 cm.
	2-29

(S4-3.1c ESRT)

What processes cause an igneous rock to change to a sedimentary rock?

	2-24

(S4-3.1c ESRT)

How does rock salt form?

How does it differ from rock gypsum?
	2-30

(S4-3.1c ESRT)

What rock types could a metamorphic

 rock turn into?

	2-25

(S4-3.1c ESRT-Sedimentary Rock Chart)

What’s the basic difference between

the sedimentary rocks on the top of

the chart and those on the bottom of the chart?
	2-31

(S4-3.1c ESRT)
List four steps needed for sediments to turn into sedimentary rock:

	2-26

(S4-3.1c ESRT)

What’s the difference between regional and contact metamorphism?
	2-32

(S4-3.1c ESRT)

Identify the following characteristics as sedimentary, igneous, or metamorphic:

intergrown crystals, banding, fossils, 

alignment or foliation, glassy texture,

contains garnet, rounded particles

	2-27

(S4-3.1c ESRT)

If schist is kept under heat and pressure, it will likely turn into __________.
	2-33
(S4-3.1c ESRT)

Identify the following characteristics as sedimentary, igneous, or metamorphic:

layers, distortion, cemented fragments, air bubbles,

made mainly of mica, 

	2-28

(S4-3.1c ESRT)

What differentiates foliated metamorphic

 rock from nonfoliated?
	2.34

(Skill Check 5: S4-3.1a&c ESRT)

-identify minerals using ID tests and chart

- identify rocks as sedimentary, igneous, or metamorphic
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	3-1

(S4-2 intro)

The heat inside Earth comes from what two

sources?


	3-7

(S4-2.1j)

What is the difference between an earthquake’s epicenter and its focus?



	3-2

(S4-2.1j)

What is an earthquake?

What are earthquakes caused by?
	3-8

(S4-2.1j ESRT)

If the P-wave arrives at 05:34:20 and

 the S-wave arrives at 05:40:00, how far away is the epicenter?

	3-3

(S4-2.1j ESRT)

What are two types of earthquake waves? 

Which wave is faster?
	3-9

(S4-2.1j ESRT)

How many seismograph stations are needed to locate an epicenter?

How is earthquake magnitude determined?

	3-4

(S4-2.1j ESRT)

How far will a P-wave travel in 9 minutes and 40 seconds?

How far will an S-wave travel in the same time?


	3-10

(S4-2.1j ESRT)

What are the four main layers of Earth?



	3-5

(S4-2.1j ESRT)

How long will it take a P-wave to travel 5600 km?

How long will it take an S-wave to travel 5600 km?
	3-11

(S4-2.1j ESRT)

What evidence supports the idea of a liquid outer core containing iron?

	3-6

(S4-2.1j ESRT)

If the arrival time difference between a P and S wave is 5 minutes and 20 seconds, how

far away is the earthquake?
	3-12

(S4-2.1j ESRT)

What evidence supports the idea of a solid inner core made of iron and nickel?
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	3-13

(S4-2.1j ESRT)

What’s the temperature and pressure

 at a depth of 2000 km?
	3-19

(S4-2.1n ESRT)

Identify the following as being found at convergent, divergent, or transform boundaries:

mid-ocean ridges, subduction zones, rifts, trenches.

	3-14

(S4-2.1k&l)

What are crustal “plates”?

What do we think causes their movement?
	3-20

(S4-2.1n ESRT)

What’s a hot spot ?

What evidence can you give for their existence? 

	3-15

(S4-2.1k&l)

Describe the three main types of plate

boundaries:


	3-21

(S4-2.1n)

As distance from the mid ocean ridge increases, 

sediment thickness and age both __________.

(Also, sketch graph for this relationship)

	3-16

(S4-2.1l)

What three features are common at plate boundaries?
	3-22

(S4-2.1n)

As distance from the mid ocean ridge increases, rock age ___________.

(Also, sketch graph for this relationship)

	3-17

(S4-2.1l ESRT)

Compared to continental crust, oceanic crust 

is ____________ and _______________.

New oceanic crust forms at _______________.


	3-23

(S4-2.1n)

Explain how magnetic evidence supports the idea of seafloor spreading.

	3-18

(S4-2.1l)

Describe some preparations which could

reduce the hazards presented by

 earthquakes and volcanoes.


	3-24

(S4-2.1m ESRT)

How can plate tectonics influence the rock cycle?  That is, what processes in the rock cycle can be caused by plate movement?
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	3-25

(S4-2.1k ESRT)

What seems to be the “driving force” behind plate movement?  What evidence is there for this?
	3-31

(S6-5 ESRT)

Approximately how long ago were the

 continents all together?

	3-26

(S4-2.1k and 2 intro ESRT)

In what way is the force causing plate movement like the cause of wind?
	3-32

(S4-2 ESRT)

In which general direction is the Nazca Plate moving?

	3-27

(S4-2.1o ESRT)

How can plate movement affect geography, climate, and evolution patterns?
	3-33

(S4-2 ESRT)

What notable transform boundary is found on the West coast of the United States?

	3-28

(S4-2 ESRT)

What are several lines of evidence which

when put together, confirm plate tectonics as an explanation for this evidence?
	3-34

(S4-2 ESRT)

Where the Pacific Plate is subducting under the North American Plate, what is the name of the trench that’s formed?

	3-29

(S6-5 ESRT)

Describe what is presently happening to the width of the Atlantic Ocean.
	3-35

(S2-3)

What is a tsunami?

	3-30

(S6-5 ESRT)

According to what we know about plate movement, rocks on the East coast of North America should match up with rocks of what other continent?
	3-36

(S2-3)

How can early warning systems protect us from

geological hazards such as earthquakes, volcanoes, and tsunamis?
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	4-1

(S4-2.1s & t)

What’s the difference between weathering and erosion?
	4-7

(S4-2.1t & u)

Describe how some erosional agents are hazardous, and how those hazards can be reduced by emergency preparedness.

	4-2

(S4-2.1s)

What are the two types of weathering?

Define and give a few examples of each.


	4-8

(S4-2.1u)

As stream velocity increases,

 its erosional ability ___________________.

(Sketch graph)



	4-3

(S4-2.1s)

What processes form soil?
	4-9

(S4-2.1u)

As stream gradient increases, velocity_________

As stream discharge (volume) increases,

velocity _____________, and if the stream channel is smooth, the velocity will be_______.



	4-4

(S4-2.1s)

What affects the type and rate of weathering?


	4-10

(S4-2.1u)

As length of time in a stream environment increases, sediment angularity ____________.

(Sketch graph)

	4-5

(S4-2.1t & u)

What are the five main erosional agents?

What is the source of energy for each?
	4-11

(S4-2.1u)

If you see that a valley is V-shaped or U-shaped,

what does that signify?

	4-6

(S4-2.1t & u)

Describe some characteristic erosional

 features caused by each of the five

 erosional agents.
	4-12

(S4-2.1u)

Define: delta, floodplain, meander,

tributary, and watershed
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	4-13

(S4-2.1u)

Define: moraine, drumlin,kettle lake,

finger lake, and outwash plain.
	4-19

(S4-2.1u and S1-2 math ESRT)

If a stream is moving at  100 cm/sec, what size particles can it carry?

	4-14

(S4-2.1u)

Explain how beaches, sandbars, and barrier islands form.
	4-20

(S4-2.1u and S1-2 math ESRT)

What’s the minimum velocity a stream would have to be going to carry cobbles?

	4-15

(S4-2.1u)

How does sand move parallel to the shore?
	4-21

(S4-2.1u and S1-2 math ESRT)

What is the size range of silt?



	4-16

(S4-2.1u)

Describe evidence of mass movement.

	4-22

(S4-2.1v and S6-1)

When stream velocity decreases, what particles will be dropped first?

	4-17

(S4-2.1u)

Explain how climate affects what type of erosional agent will be dominate in an area.  Give examples.
	4-23

(S4-2.1v and S6-1)

How do deposition time and deposition rate

compare?


	4-18

(S4-2.1u and S1-2 math ESRT)

As stream velocity increases, the sediment size carried _________________.

(Sketch graph)
	4-24

(S4-2.1v, S1-2 Sci and S6-1)

As particle size increases, deposition time

___________and deposition rate _________.

(Sketch rate:size graph)
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	4-25

(S4-2.1v, S1-2 Sci and S6-1)

As particle density increases, deposition time

_________and deposition rate _____________.

(sketch rate:density graph)
	4-31

(S4-2.1p & r)

What are the characteristics of mountains, plateaus, and plains?

	4-26

(S4-2.1v, S1-2 Sci and S6-1)

As particle angularity increases, deposition time

____________and deposition rate__________.

(sketch rate: angularity graph)
	4-32

(S4-2.1p & r ESRT)
Identify some mountain landscape regions in NYS.

Identify some plateau landscape regions in NYS.

Identify some plains landscape regions in NYS.

	4-27

(S4-2.1v and S6-1)

Where on a meander will erosion dominate?

Where will deposition dominate?

Why?
	4-33

(S4-2.1p & r ESRT)
What landscape region is Rochester in?

	4-28

(S4-2.1v and S6-1)

What’s the difference between sorted and unsorted sediments?  Which erosional agents will leave sorted deposits, and which will leave unsorted deposits?


	4-34

(S4-2.1p & r ESRT)
What landscape region is found at

42o N, 74o 30’ W?

Is this a plain, plateau, or mountain

landscape region?

	4-29

(S4-2.1v and S6-1)

When a stream enters a body of water, describe the depositional pattern of sediments.
	4-35

(S4-2.1p )

Relate stream drainage patterns to

bedrock structure.
Sketch each pattern.



	4-30

(S4-2.1p & r)

What are landforms, and what causes them?

What affects landscape development?
	4-36

(S4-2.1p ESRT )

What type of stream drainage pattern would likely be found near Elmira?

Why?
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	5-1

(S4-1.2j)

What is the main evidence used by geologists to learn about Earth’s history?


	5-7

(S4-1.2j)

If intrusion A cross-cuts intrusion B, which is older?

	5-2

(S4-1.2j)

Give some examples of how rock characteristics can tell us about how they formed and what their environment of formation was like.
	5-8

(S4-1.2j)

What is contact metamorphism and how is it shown on cross-section diagrams?

	5-3

(S4-1.2j)

Give some examples of how fossils can tell us about past environmental conditions in an area.
	5-9

(S4-1.2j)

How can one tell if an igneous rock unit is an intrusion or an extrusion?

	5-4

(S4-1.2j)

What is the concept of original horizontality?
	5-10

(S4-1.2j)

Intrusions are always __________than the rock they’re found in, whereas extrusions are ______ than the rock below them and ________ than the rock above them.

	5-5

(S4-1.2j)

What is superposition and how is it used to determine rock unit sequence?
	5-11

(S4-1.2j)

What is an unconformity, and what is its significance in understanding the rock record?



	5-6

(S4-1.2j)

How do folds and faults relate in age to the rocks they have affected?
	5-12

(S4-1.2j)

What processes must happen to form an unconformity?

How can you tell by looking at a cross-section if there is an unconformity there?
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	5-13

(S4-1.2j)

How do volcanic ash layers and meteoric debris aid in correlating rock units?
	5-19

(S4-1.2j ESRT)

If a rock starts out with one gram of  K40, how much will be left after 2.6 x 109 years?

	5-14

(S4-1.2j)

What are index fossils and why are they useful?
	5-20

(S4-1.2j)

How do things like pressure, temperature, and other environmental conditions affect the decay rate of a certain isotope?

	5-15

(S4-1.2j)

What is used to find the age of rocks?

(absolute dating as opposed to relative dating)
	5-21

(S4-1.2j ESRT)

What element does Uranium-238 decay into?

(What’s its decay product?)



	5-16

(S4-1.2j)

What is the concept of half-life?
	5-22

(S4-1.2j ESRT)

What isotope would be most useful in dating organic remains of just a few tens of thousands of years old?

	5-17

(S4-1.2j)

Sketch the typical graph for the decay of a radioactive isotope.
	5-23

(S4-1.2j ESRT)

On what basis has geologic history been divided into Eons, Eras, Periods, Epochs, etc?



	5-18

(S4-1.2j ESRT)

What are four radioactive isotopes and what are their half-lives?
	5-24

(S4-1.2 I&j ESRT)

Most of the species alive in the past have become ________________.  How do we know this?
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	5-25

(S4-1.2 I&j ESRT)

How does the span of human existence compare with the age of Earth and the evolution of other life forms?
	5-31

(S6-3 ESRT)

On a typical geologic time scale, would there

be any problem in plotting recent historic events, such as the Civil War?

	5-26

(S4-1.2 I&j ESRT)

When did the Cambrian Period end?

During what period did the earliest insects evolve?

When did dinosaurs become extinct?
	5-32

(S6-3 ESRT)

If a geologic timeline uses a scale of 1mm=1 million years, how long should the Devonian Period be represented as?

	5-27

(S4-1.2 I&j ESRT)

For what Paleozoic period is there no NYS rock record?

Which evolved first- gastropods or corals?
	5-33

(S4-1.2 ESRT)

How old is the rock around Syracuse?

How old is the rock of Mt. Marcy?

	5-28

(S4-1.2 I&j ESRT)

Which is older:

Centroceras or Cooksonia?

Elliptocephala or Bothriolepis?

Mucrospirifer or Eospirifer?
	5-34

(S4-1.2 ESRT)

What landscape region is made mainly of Devonian rock?

What kinds of fossils might you find there?

	5-29

(S4-1.2h)

How has the evolution of living things affected Earth’s atmosphere, and how did that in turn affect life’s evolution?
	5-35

(S4-1.2 ESRT)

As you travel from Rochester to Jamestown, what happens to the age of the surface bedrock?

What happens to the elevation?



	5-30

(S7-1)

What would you do with several dozen specimens of two similar fossils of different ages to determine if they show an evolutionary change?
	5-36

(S4-1.2 ESRT)

Where is the youngest NYS surface 

rock material located?
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	6-1

(S4-2.1a & 2 intro)

Where does most of the energy for Earth processes come from? (external heat source)

What’s Earth’s internal heat source?
	6-7

(S4-2.1b, 2 intro ESRT)

As altitude increases, air pressure _______ and air temperature ___________.

	6-2

(S4-2 intro)

What’s insolation?

What three things can happen to insolation?
	6-8

(S4-2.1b, 2 intro)

Warm air generally causes ________pressure, and cool air causes __________pressure.

Wind blows from ______ pressure to __________.



	6-3

(S4-2 intro)

What three atmospheric gases tend to absorb 

insolation?
	6-9

(S4-2.1b, 2 intro)

Earth’s rotation causes wind in the northern hemisphere to be deflected to the ______ and wind in the southern hemisphere to be deflected to the ________.  This is called the ______Effect.

	6-4

(S4-2.1b, 2.2a&b, 2 intro)

What are three ways heat is transferred?

How does this transfer result in different

atmospheric densities when heating is unequal?
	6-10

(S4-2.1b, 2.2a&b,  2 intro)

Which tends to warm up and cool down faster on a sunny day- land or water? On a sunny day then, will there be high or low pressure over the land?

(relative to the water)

	6-5

(S4-2.1b, 2 intro)

When air is warmed, its volume ___________, which causes its density to __________, which causes the air to ___________(rise or sink)
	6-11

(S4-2.1c)

As more moisture is added to air without changing its temperature, the air’s density _________.

Why?



	6-6

(S4-2.1b, 2 intro)

When air rises, the air pressure on it __________, which causes the air’s volume to _________, and its temperature to _________________.
	6-12

(S4-2.1c)

As air temperature increases, the amount of moisture it can hold _________.

(sketch the graph)
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	6-13

(S4-2.1c)

The amount of moisture air is holding compared to how much it can hold at that temperature is called the ____________  __________________.
	6-19

(S4-2.1c&d ESRT)
What are five types of precipitation?

What are their symbols?

	6-14

(S4-2.1c)

As air temperature increases without changing the moisture content, the relative humidity will _____.
	6-20

(S4-2.1 ESRT)

What are the three temperature scales?



	6-15

(S4-2.1c)

When air is totally saturated with water vapor, the relative humidity = _______%.  The temperature this occurs at is called the ________________.
	6-21

(S4-2.1 ESRT)

86oF = __________oC=_________K

250 K= _________oC=__________oF

	6-16

(S4-2.1c&d ESRT)
Dewpoint and relative humidity can be measured with a __________________.
	6-22

(S4-2.1 ESRT)

1003.0 mb=___________inches

30.03 inches =__________mb

	6-17

(S4-2.1c&d ESRT)
Find the dewpoint and relative humidity if the dry bulb reading is 26o C and the wet bulb is 20oC.
	6-23

(S4-2.1 ESRT)

How would 1024.3mb be recorded on a weather map?

How would 984.7 mb be shown?



	6-18

(S4-2.1d)

What instruments are used to measure:

temperature?  rainfall?  windspeed?

wind direction?
	6-24

(S4-2.1 ESRT)

On the circle to the right, add

information to show an air temp of 34oF,

a southeast wind of 25 knots, a dewpoint

of 26o, an air pressure of 993.4, and 50%

cloud cover.
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	6-25

(S4-2.1e)

Which air below will have the lowest pressure?

Which will have the highest?

warm and dry        warm and moist

cool and dry         cool and moist
	6-31

(S4-2.2a)

Insolation heats surfaces unequally due to what three possible reasons?

	6-26

(S4-2.1e)

What are lines of equal air pressure called?

When they are close together, the pressure gradient is _________, which means wind

velocity will be ________________.
	6-32

(S4-2.2 ESRT)

What are the four layers of the atmosphere?

	6-27

(S4-2.1f)

As air rises, the relative humidity __________, and when it reaches the __________, clouds can form by the process of ____________.


	6-33

(S4-2.2 ESRT)

What’s the air temperature at a

 height of 25 miles?

What’s the air temperature at a height of 

100 km?

	6-28

(S4-2.1f)

As air rises, it _________ by _______________, and when it sinks, it __________ by _________.
	6-34

(S4-2.2 ESRT)

What’s the air pressure at the

stratopause?



	6-29

(S4-2.1f)

Besides water vapor and temperatures below the dewpoint, what else is needed for cloud formation?
	6-35

(S4-2.2 ESRT)

In what layer is most of the

atmospheric moisture?



	6-30

(S4-2.1f)
Does air below a cloud contain moisture?

If so, why can’t we see it there, but we can see it when it makes a cloud?
	6-36

(S4-2.2a)

Why are there relatively permanent high

pressure regions at the poles and low pressure

regions at the Equator?
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	7-1

(S4-2.1g)

What are some ways in which to represent weather variables?
	7-7

(S4-2.1h ESRT)

Where would each of the following air masses form?

mP                                     mT

cT                                      cP

	7-2

(S4-2.1h)

Low pressure areas are also called _________, and are zones of air convergence.

High pressure areas are called ___________ and are zones of air divergence.


	7-8

(S4-2.1h)

When an air mass moves, its leading edge becomes a ________________, and is usually a place where warm air is pushed up over cooler air.



	7-3

(S4-2.1h)

Sketch the wind motion around a low and high in the Northern Hemisphere:

L                        H
	7-9

(S4-2.1h ESRT)

Label the fronts and their symbols:



	7-4

(S4-2.1h)

Sketch the wind motion around a low and high in the Southern Hemisphere:

L                      H


	7-10

(S4-2.1h ESRT)

Show with a diagram how an occluded front forms and what its symbol is.

	7-5

(S4-2.1h)

Which air mass would have 

the lowest air pressure?

cold and dry        cold and moist

warm and dry        warm and moist


	7-11

(S4-2.1h ESRT)

What is the symbol for a stationary front?

What is a stationary front



	7-6

(S4-2.1h ESRT)

Name the following air masses and list their temperature and moisture characteristics:

cP                                   cT  

mT                                  mP
	7-12

(S4-2.1h)

What weather changes can we expect when a warm front comes through?
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	7-13

(S4-2.1h)

What weather changes can we expect when a cold front comes through?


	7-19

(S4-2.1 ESRT)

Draw the symbol for a hurricane:



	7-14

(S4-2.1h)

What is the jet stream and how does it affect our weather?


	7-20

(S4-2.1h)

Why is there almost always precipitation 

accompanying the passage of a front?



	7-15

(S4-2.1h)

What type of pressure systems are tornadoes and hurricanes?  Compare and contrast them.


	7-21

(S4-2.1h)

What are some preparations or actions

you could make to reduce the hazard of thunderstorms, tornadoes, or hurricanes?



	7-16

(S4-2.1h)

Weather in New York State usually comes from what direction?    Why?


	7-22

(S4-2.1h)
Which air mass is a hurricane likely to be associated with?

mP              mT

cT                  cP

	7-17

            (S4-2.1h)         L
Finish drawing the 

symbols for the two 

fronts shown:


	7-23

(S4-2.1h)

How does hail form?

How does sleet form?
How does freezing rain form?



	7-18

(S4-2.1 ESRT)

What is a cA air mass?


	7-24

(Skill Check 6: S2-1,S6-5,S7-2)

Can you:

· analyze and interpret weather maps

· identify fronts using weather data

· design an emergency action plan in case of severe weather.
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	8-1

(S4-1.2g)

What is the water cycle (hydrologic cycle)?
	8-7

(S4-1.2g)

As particle size increases, porosity _______

As particle size increases, permeability_______

As particle angularity increases, porosity_____

As particle sorting increases, porosity______

As particle sorting increases, permeability____.

	8-2

(S4-1.2g)

How does water get into the atmosphere?

How does water get from the atmosphere to the ground?
	8-8

(S4-1.2g)

As permeability increases, infiltration________

As infiltration increases, runoff _________.

As soil saturation increases, infiltration_______, and runoff __________.

	8-3

(S4-1.2g)

What three things can happen to precipitation when it reaches the ground?
	8-9

(S4-1.2g)

As particle size increases, capillarity_________

What is capillarity?

	8-4

(S4-1.2g)

The top surface of the groundwater is called the __________   ______________.
	8-10

(S4-2 intro)

Earth’s heat balance is affected by the input, which is the absorption of insolation, and its output, which is heat reradiated in the form of _______

_____________ radiation.

	8-5

(S4-1.2g)

The amount of infiltration depends on what three main characteristics of the ground?
	8-11

(S4-2 intro)

Earth’s heat input and output have been unbalanced in the past, causing ice ages and warm spells. This heat balance is affected by

things like _________________.

	8-6

(S4-1.2g)

What is the difference between porosity and permeability?  What’s water retention?
	8-12

(S4-2.1i)

Cyclic heat imbalances cause shifting temperature zones, wind, and ocean current patterns. These contribute to our seasonal differences in _______.
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	8-13

(S4-2.2c)

List seven factors which affect a location’s climate, and explain the influence of each factor.
	9-4

(S4-1.1d ESRT)

Earth rotates once every ____ hours which equals ________o per hour.

So, every _____o of longitude marks the approximate boundary of a _______   ________

	8-14

(S4-2.2d)

How do phenomena like El Niño and volcanic eruptions affect weather and climate?


	9-5

(S4-1.1 f&h, S1-3)

The Sun’s apparent path through the sky changes with latitude and season.  This is caused by the fact that Earth’s axis of rotation is tilted _____o
to the plane of its orbit.

	8-15

(S4-2.2d)

What are some ways in which humans have affected climate and weather  on Earth?
	9-6

(S4-1.1 f)

Seasons are caused by a combination of Earth’s tilt, and its ________________ around the Sun, which it completes once a year. This changes the angle of incidence of the Sun’s rays, which causes changes in the heating of the surface.

	9-1

(S1-1 Sci)

Most observations of celestial motions support the idea that everything revolves around Earth. This is called the ____________ model. This model assumes no rotation of Earth.


	9-7

(S4-1.1g)

What are constellations?

Why do we see different constellations in winter than we do in summer?

	9-2

(S4-1.1e)

Proof of Earth’s rotation is found in the ________

_________________ and the _______________

________________.
	9-8

(S4-1.1 f)

Compare and contrast the solstices and equinoxes as to their dates, angles of incidences, duration of insolation, and season.

	9-3

(S1-1 Sci)

Since Earth rotates the more accurate model is the ________________ model, which has the Sun in the center of the Solar System
	9-9

(S4-1.1h)

For NYS, sketch the Dec 21,

 Mar 21, and Sep 21 Sun paths:
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	10-1

(S4-1.1a)

Because most objects in the solar system

 are in regular predictable motions, the changes that causes are______

(cyclic or noncyclic).
	10-7

(S4-1.1a&b)

For an planetary elliptical orbit, one of the two foci is the Sun or other real object, while the other is an

__________________________.

	10-2

(S4-1.1a)

The time basis for the day is Earth’s ___________, which occurs once every _______hours.  The time basis for the year is Earth’s _______, which takes _______days.
	10-8

(S4-1.1a&b, S1-1 math ESRT)

Find the eccentricity of this ellipse:




	10-3

(S4-1.1a)

What causes the moon to go through phases?

What are the relative positions of Earth, the moon, and the Sun for a new moon and a full moon?
	10-9

(S4-1.1a&b)

Gravity influences the orbits of celestial objects.  Name the two things the force of gravity between two objects depends on.

	10-4

(S4-1.1a)

What is the difference between a lunar and solar eclipse?  What are the relative positions of Earth, the moon, and the Sun for each?
	10-10

(S4-1.1i)

The gravitational pull of the Sun and moon on Earth’s hydrosphere causes a cyclic change called _________________.  What percent of Earth’s surface is covered by water? __________%



	10-5

(S4-1.1a&b)

The path an object in revolution around another object takes is called an________.

Most orbits are _____________, which means they are not perfect circles.
	10-11

(S4-1.2a)

What is the “Big Bang Theory”?

What are two lines of evidence which support this idea?  About how old do we think the universe is?



	10-6

(S4-1.1a&b ESRT)

The equation used to find the eccentricity of an ellipse is:
	10-12

(S4-1.2b)

How do we think stars form?

What are some differences that distinguish some stars from others?
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	10-13

(S4-1.2b)

Our Sun is a _______ size star, located in a spiral ____________called the _____________ ______.

Each _______ contains billions of stars, and  

the ________ contains billions of galaxies.
	10-19

(S4-1.2 ESRT)

Compared to the Sun, is Polaris smaller or larger?

Is it hotter or cooler?

Does it have a greater or lesser luminosity?

	10-14

(S4-1.2c)

How and when do we think our solar system formed?


	10-20

(S4-1.2 ESRT)

Which planet has the longest period of revolution?  Which has the most circular orbit?

Which has the shortest period of rotation?

Which is the most massive?

	10-15

(S4-1.1b,1.2c ESRT)

How many planets are there in our solar system?

The _______planets are close to the Sun and are

small, rocky, and dense, while the _______ planets are further from the Sun and are large, gaseous, and low in density
	10-21

(S4-1.2 ESRT)

Which planet would float if placed in water?

How many moons does Jupiter have?

About how many Venus diameters equal a Saturn diameter?

	10-16

(S4-1.2d)

Explain the main features of asteroids, comets, and meteors.  Also explain what effect impact events have had on Earth.


	10-22

(S4-1.2 ESRT)

Which planet has a day that’s about equal in length to Earth’s?

Generally, as planet distance from the Sun increases, its period of rotation______.

	10-17

(S1-2 ESRT)

As planet distance from the Sun increases, the period of revolution___________, the orbital speed___________, and the gravitational force between the planet and the Sun ___________.


	10-23

(S4-1.2 S6-3 ESRT)

If Earth were represented by a 1 foot diameter sphere in a scale model, about how big would Saturn need to be?

	10-18

(S4-1.2 ESRT)

Generally, the larger and hotter a star is, the

____________its luminosity.
	10-24

(S4-1.2 ESRT)

Aldebaran is classified as what type of star?

What kind is Procyon B?
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	M-1

(ESRT)

What type of light has a longer wavelength than visible light?   Which type has a shorter wavelength than visible?


	M-7

(ESRT)

Which phase change of water involves the greatest heat loss:

freezing  or  condensation?



	M-2

(ESRT)

Which color of visible light has a wavelength between violet and green?

What type of electromagnetic energy has a wavelength of 1 m (100 cm)?
	M-8

(ESRT)

What’s the density of water at 3.98oC?



	M-3

(ESRT)

Between 30o and 60o North latitude, the prevailing winds come from the ________

Between 30o and 60o South, they come from the_______________.


	M-9

(ESRT)

What’s the equation used to find the rate of change?



	M-4

(ESRT)

What’s the name of the jet stream that often affects weather patterns in NYS?


	M-10

(ESRT)

If a mountain loses 24 cm of elevation to erosion in 12,000 years, what’s its rate of erosion?



	M-5

(ESRT)

What are the two most common elements in the: Troposphere?

 Hydrosphere?

Crust?
	M-11

(ESRT)

What’s New York’s State Fossil?



	M-6

What listed substance has the lowest specific heat

(that is, it changes its temperature when it loses or gains only a small amount of heat)?
	M-12

(ESRT)

What’s the length of this line to the nearest tenth of a centimeter?

________________________
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	5-37

(S4-1.2e)

Where did Earth’s early atmosphere come from?

What were some of the gases in it?
	

	5-38

(S4-1.2f)

Where did Earth’s oceans come from?

How long have oceans been on Earth?
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Flashcards Answer Key

0-1 The graph of a cyclic change will repeat itself in a regular pattern.

0-2 Examples of cyclic changes include tide, sunspots, lunar phases, length of daylight, etc.

0-3 Because they form a repeating pattern, we can predict their behavior for the future.

0-4 density = mass/volume

0-5 density =mass/volume    = 46.7 g/18.4 cm3        = 2.5 g/cm3
0-6 density=mass/volume
    2.7 g/cm3=mass/38.3 cm3         mass=103.4 g

0-7 density=mass/volume      3.2 g/cm3 = 56.8 g/volume          volume =17.8 cm3
0-8 deviation (%) = difference from accepted value/ accepted value   x 100

0-9 % dev= diff/accepted x100    =(76.9 g-74.8 g)/74.8 g   x100       =3%  (2.8%)

0-10 Skill Check- they should be able to do these skills- not necessarily part of the Core, but needed.

0-11 Skill Check- they should be able to do these skills- not necessarily part of the Core, but needed.

0-12 Skill Check- they should be able to do these skills- not necessarily part of the Core, but needed.

1-1 Equator

1-2 Prime Meridian

1-3 Coordinate

1-4 Latitude=90o    Longitude = 180o
1-5 North Latitude and West Longitude

1-6 15o (also used in Topic 9-Earth in Space- still S4-1.1d)

1-7 60’

1-8
About 42o 25’N, 76o 30’W  (encourage students to use a straightedge to draw gridlines on map to increase accuracy)

1-9
About 44o 5’ N,  73o 50’W

1-10 The altitude of Polaris equals the observer’s latitude

1-11 Since Polaris is over the North Pole, it is below the horizon in the Southern Hemisphere

1-12 Directly overhead (90o altitude)

1-13 An isoline is a line which connects points of equal value. Ex. Contour line, isobar, isotherm.

1-14 Contour Lines

1-15 The vertical distance between two adjacent contour lines. In areas of low releif, a small contour interval is used, whereas areas of high releif would use larger contour intervals.

1-16 20 ft

1-17 steep 

1-18 gradient= change in field value/distance

1-19 gradient=change in field value/distance     =350ft/2 mi   =175 ft/mi

1-20 gradient=change in field value/distance   =(560ft-320ft)/8 mi     = 30 ft/mi

1-21 37.5 mi

1-22 10 mi

1-23 about 4700 

1-24 The “vees” point upstream

1-25 Answers will vary

1-26 Skill check

2-1 They are inorganic, solid, and naturally occurring (they also have set physical properties and a set chemical formula)

2-2 Physical and chemical properties (ex. Cleavage, hardness, streak, crystal class, etc)

2-3 Luster, hardness, streak, cleavage, crystal shape, density, color, reaction with acid, fluorescence, magnetism, etc.

2-4 Cleavage describes how a mineral breaks.  If it breaks evenly, it has one or more directions of cleavage.  If it breaks unevenly, it is considered to have fracture.  Both are caused by the arrangement of atoms and the strength or weakness of bonds between those atoms.

2-5 Color isn’t a very good indicator because not only do many minerals have the same color, but many minerals can come in a variety of colors. Ex. Quartz can be clear, milky, white, pink, purple, brown, yellow, etc.

2-6 Density (or Specific Gravity)

2-7 The hardness test is performed by seeing if the unknown mineral can scratch or be scratched by other minerals or objects with known hardnesses.  For example, if a mineral scratches calcite, which has a hardness of 3, but doesn’t scratch glass, which has a hardness of about 5, it can be assumed that the unknown mineral has a hardness of 3 or 4.

2-8 The streak test, which reveals the color of the powdered mineral, is done by rubbing the mineral on a piece of unglazed porcelain. If the mineral is too hard, it might leave no streak, but otherwise will leave a color streak on the porcelain.

2-9 If it looks like it’s made out of metal, it has a metallic luster. Otherwise, it’s nonmetallic.  If nonmetallic, it can be further described as dull, earthy, pearly, glassy, silky, etc.

2-10 Some minerals, like calcite, will effervesce (fizz) when HCl is placed on it.

2-11 Minerals can crystallize in three main environments:  1. From the cooling and solidification of molten magma or lava (igneous)  2. From the precipitation out of solution in water that’s evaporating or otherwise allows precipitation to occur (sedimentary)   3. From solid-state recrystallization under heat and pressure (metamorphic)

2-12 Pyrite

2-13 Biotite mica

2-14 Abrasives and jewelry (January’s birthstone)

2-15 Igneous rocks form from the cooling and solidification of magama or lava.  Sedimentary rocks form either from the compaction/cementation of deposited and buried sediments (clastic) or from the crystallization of minerals in a sedimentary environment, either organically or inorganically (nonclastic)

Metamorphic rocks form from pre-existing rock which is changed by heat and pressure, either regionally or by contact with hotter rock material.

2-16 We can tell what conditions a rock formed in ( ex. Limestone would have formed at the ocean floor, basalt would have had volcanic origins, gneiss would be formed deep below the surface, etc.

2-17 Intrusive igneous rocks form well beneath the surface (plutonic), whereas extrusive igneous rocks form on or near the surface (volcanic)

2-18 Increases

2-19 Only igneous rocks that cool near or at the surface will have air bubbles (vesicles) because there the pressure is low enough for the dissolved gases in the lava to bubble out (like opening a bottle of pop)

Examples include vesicular basalt, scoria, vesicular andesite, vesicular rhyolite, vesicular basaltic glass, and pumice.

2-20
Low, light
High, dark

2-21
Felsic: Potassium feldspar, quartz, plagioclase feldspar, biotite mica, amphibole


Mafic: Plagioclase feldspar, pyroxene, olivine, amphibole and perhaps some biotite

2-22 Rhyolite

2-23 Sandstone

2-24 Rock salt forms from the evaporation and resulting precipitation of halite in drying up seas. Rock gypsum forms in a similar way, but is mainly gypsum rather than halite in composition

2-25 The rocks on the top are clastic (formed from particles cemented together), but the ones on the bottom are crystalline or bioclastic and formed from precipitation or organically.

2-26 Regional metamorphism occurs over large areas, usually simply from pressure and heat caused by burial at great depth.  Contact metamorphism occurs on a much smaller scale when molten rock comes in contact or near other rock, changing it by heat and pressure without melting it.

2-27 Gneiss

2-28 Foliated metamorphic rock has alignment of minerals or even banding (alternating light and dark bands), so it looks like it has been compressed.  Nonfoliated rock doesn’t show alignment.

2-29 (Rock cycle) weathering, erosion, deposition, burial, compaction, cementation

2-30 Sedimentary, igneous or metamorphic-  any one rock type can become any other rock type

2-31 Deposition, burial, compaction, cementation (all four not always needed)

2-32  And 2-33 
 Sedimentary= fossils, rounded particles,    layers, cemented fragments

Igneous = intergrown crystals, glassy texture,   air bubbles

Metamorphic = banding, alignment or foliation, garnets,  distortion, mica

2-34
Skill Check

3-1 Mostly heat generated by the decay of radioactive isotopes, but also some likely left from Earth’s formation

3-2 An earthquake is a vibratory disturbance (vibration) in Earth, usually caused by rocks breaking, movement along a fault, or magma movement underground.

3-3 P (Primary) and S (Secondary). P-waves are about twice as fast as S-waves.

3-4 P = 6200 km    S = 2800 km

3-5 P = 9 minutes    S= 16 minutes, 10 seconds

3-6 Approximately 3700 km away

3-7 The focus is where the earthquake waves originate from (where the fault slips), and the epicenter is the point on the surface immediately above the focus.

3-8 Approximately 4100 km away.  (5:40 time difference)

3-9 At least 3
Magnitude is determined using the amplitude (height) of the waves as shown on a seismogram

3-10 Inner Core, Outer Core, Mantle, Crust

3-11 The main line of evidence for a liquid core is that S-waves can’t pass through liquids and they can’t pass through the outer core.  Also, the refraction of P-waves and computer modeling of pressure and temperature at that depth supports a liquid core.  We think it’s iron due to Earth’s magnetic field (which also supports the liquid idea as in a dynamo effect), and from meteorites (many are iron-nickel- we think they came from a planet that used to orbit between Mars and Jupiter.  It has since broken up to form the asteroid belt.  If that had an iron-nickel core, we might also).

3-12 See above for the iron-nickel part.  We think it’s likely solid because P-waves that come through that section travel faster than they would if it were all liquid. Plus, again, the dynamo effect calls for a solid piece of iron surrounded by swirling liquid.  Computer modeling also supports this.

3-13 Temp = about 4200oC   Pressure = about 800,000 atmospheres

3-14 The crust is divided into separate sections or plates that move or drift slowly (a few inches per year)

Convection currents in the mantle (CCITM) seem to be the driving force, though our understanding of this has been changing lately.  We used to think that the plates rode conveyor-belt style on a convection cell, and that it was the frictional drag that moved the plate.  A more recent idea is that the plates slide down the slope caused by the bulging up over mid-ocean ridges, etc.  Either way, convection currents are involved.  

3-15 Divergent- where the plates are being pulled apart, such as at mid-ocean ridges

Convergent- where the plates are pushing together, such as at subduction zones

Transform- where the plates are sliding sideways relative to each other,  such as at the San Andreas Fault

3-16 Earthquakes, volcanic activity, and mountain building

3-17 Thinner and denser         divergent zones

3-18 An early warning system, evacuation plans, emergency supplies and equipment, not residing in areas that have many earthquakes or volcanoes.

3-19 Mid-ocean ridge and rift = divergent   subduction zone and trench=convergent

3-20 A location where upwelling magma is hotter than usual- may or may not be at a plate boundary.

Hawaii is a well-known hotspot that has existed for millions of years, based on the long string of islands to the northwest.  Iceland is another, where the Mid-Atlantic Ridge is actually above sea-level.

3-21 Increase   


Same graph for both

3-22 Increases

3-23 Since Earth’s magnetic field flips its polarity, and since cooling lava records the magnetic field orientation, magnetometers show a series of mirror-image normal and reverse field stripes on both sides of the mid-ocean ridges.  This symmetry can best be explained by the explanation of sea floor spreading.

3-24 The formation of depositional basins by downwarping, the opportunity for magma to rise to the surface, the raising of mountains to be eroded, the metamorphism caused by plate collisions, etc.

3-25 Partial repeat of 3-14:  CCITM  This seems to be the best explanation we have, and it fits virtually all the evidence, especially the temperature gradients worldwide.

3-26 Both rely on convection currents caused by unequal heating.

3-27 Geography- it can form mountains, affect erosional agents, change drainage patterns, etc.

Climate- As the plates drift, climates change. Ex. NYS used to be tropical, as did  Antarctica

Evolution patterns- by climate change, and by geographic isolation as plates join or move apart

3-28
Rocks, fossils, and glacial scratches matching across oceans, magnetic data, jigsaw fit of continents, actual movement measured by satellite, ocean floor sediment thickness and age, etc.

3-29     It is getting wider by an inch or two a year.

3-30     The “bulge” on the northwest coast of Africa

3-31     About 200 million years ago

3-32     To the east

3-33     San Andreas Fault

3-34     Aleutian Trench

3-35     A large wave caused by abrupt movement of the ocean floor (earthquake)

3-36     By giving people time to evacuate the area or to take other precautions (prediction time varies greatly      

with hazard type!)                  

4-1 Weathering breaks rocks down, while erosion transports the weathered rock.

4-2 Physical – changes size and shape of rock without changing its chemical composition(frost action, heating and cooling)    

Chemical – changes the chemical composition of rock (hydration, oxidation, carbonation)

4-3 Soil is formed from weathered rock particles (inorganic) plus humus formed by the decay of dead plant and animal material (organic).

4-4 Climate, rock type, surface area exposed.

4-5 Running water (Sun raises it and gravity pulls it down)   Wave Action (Sun creates wind by unequal heating)     Mass Wasting (Gravity alone)    Glaciers ( Sun and gravity)   Wind (Sun)

4-6 Running water- rounds and smooths the particles, creates valleys

Wave Action- rounds and smooths the particles

Mass Wasting- leaves deposits of angular particles

Glaciers- Forms scratches and grooves in rock, enlarges valleys

Wind- Frosts the particles, leaves bedded or cross-bedded deposits

4-7 Wind, waves, landslides, floods, etc can all be dangerous.  Preparedness in the form of education to avoid these things or where not to build a house, can reduce property loss and risk.

4-8 Increases

4-9 Increases.  Increases.  Greater.

4-10 Decreases.

4-11 V-shaped valleys are formed by streams and U-shaped valleys are formed by glaciers

4-12 Delta: sediment deposit at the mouth of a stream    Floodplain: the area covered by water during times of high runoff     Meander: A stream that curves back and forth     Tributary: a smaller stream flowing into a larger one.   Watershed:  The area of land that drains into a certain stream.

4-13 Moraine: Glacial deposit- can be “bulldozed” ridge in front, or ridges on the side, as long as it’s loose material.    Drumlin: a whale-shaped hill, the head end points to where the glacier came from.   Kettle Lake: Lake or pond formed when partially buried ice chunk melts.  Most in NYS have filled in since they were formed in the last ice age.   Finger Lake: long narrow lakes formed when glaciers enlarged stream valleys, and blocked the drainage south, causing the valleys to fill up and drain north.    Outwash Plain: the area below a glacier, subjected to erosion by running meltwater.

4-14 Beach: Deposit of sand that originally was carried to the ocean by rivers (quartz survives this journey best, so most sand is mostly quartz). The sand is carried downcoast (see 4-15) and wave action deposits it onshore.     Sandbar:  Forms when larger waves wash beach sand further offshore.   If this piles up high enough and is large enough, it’s called a Barrier Island.

4-15 When waves wash up at an angle, they slide fairly straight back downslope.  This sawtooth movement carries sand along the shore, and can move it many hundreds of miles.  That’s why you can still find quartz sand halfway down the Florida coast, even though Florida is mostly limestone- the sand came from further north.

4-16 Fast mass movement is seen as landslides, mudslides, etc., or can be evidenced by debris slopes (talus slopes) underneath cliffs.  Slow mass movement (creep) is shown by curved tree trunks, tipping retaining walls, etc.

4-17 Generally, the warmer and wetter a climate is, the more chemical weathering will dominate (warmer temperatures increase chemical reaction rates, and water is either a catalyst or key ingredient in most chemical weathering).  The dryer and cooler climates will favor physical weathering, especially if it cycles above and below the freezing point of water.  So, places like the Adirondacks will favor physical weathering, whereas the Amazon basin will favor chemical.

4-18 Increases   

4-19 Pebbles

4-20 About 170 cm/sec

4-21 0.0004 cm to 0.006 cm

4-22 The largest ones

4-23 They are inverse- If deposition time is small (low), deposition rate will be large (high)

4-24 Decreases     Increases     rate

time

4-25
Decreases
Increases
same graph

4-26
Increases
Decreases 

4-27
Erosion occurs on the outside curve because the water velocity is faster there. Deposition would be most likely on the inside of the curve because the water is moving slower there.

4-28 Sorted sediments are all of about the same size, and are left by water, waves and wind. Unsorted  

sediments are of mixed sizes and are left by glaciers and gravity (mass wasting).

4-29 The largest are deposited first, so if the stream is carrying sand, the order deposited will be sand, 

silt, then clay furthest out from shore.

4-30 Landforms are topographic features like mountains and valleys, and are formed by the combination of 

constructive forces like uplift and destructive forces like erosion.  Landscape development is affected by bedrock structure and climate.

4-31 Mountain have high elevation and high relief,  plateaus have relatively high elevation and relatively low 

relief, and plains have low elevation and low relief.

4-32 Mountain: Adirondacks, Taconic 

Plateau: Allegheny, Catskills, Tug Hill

Plains:  Atlantic Coastal, Erie-Ontario, Hudson-Mohawk, St. Lawrence, Chaplain

4-33 Erie-Ontario Lowlands

4-34 The Catskills (a highly eroded plateau that is only a mountain when you’re climbing them)

4-35 Dendritic will form on horizontal sedimentary or other fairly homogeneous rock

Radial will form on volcanoes and domes

Rectangular will form on folded hills or fault-block regions

Annular will form on eroded domes

4-36
Dendritic, because it’s relatively flat sedimentary layers there.

5-1 The rock record, containing fossils and other evidence.

5-2 For example, conglomerate was deposited in deltas or near the mouth of a stream, so if you find conglomerate you know that area once had those conditions.  Limestone usually forms in the deeper quiet ocean or sea, so if limestone’s in an area, you know it was once fairly deep quiet water.

5-3 If you find trilobites and brachiopods, you know the area was once covered by a sea or ocean.  If you find ferns, it was likely on land, in a moist climate.

5-4 That sediments are deposited in horizontal layers (generally true except for some delta or dune deposits)

5-5 The idea that the oldest layers are on the bottom, so if A is below B, A is likely older than B, unless the strata has been overturned by largescale folding.

5-6 Folds and faults are always younger than the rocks they are found in.

5-7 B is older, because A affected it and not the other way around.

5-8 Contact metamorphism is caused by molten rock being close to other rock.  This changes the other rock by the heat and pressure.  It’s shown as a fringe or little hairs on cross-sections.

5-9 If it has contact metamorphism on all its surfaces, it’s an intrusion, but if there are no contact metamorphism marks on the top surface, it’s likely an extrusion.  Also- check the crystal size.

5-10 Younger      Younger,older

5-11 An unconformity is a buried erosional surface and represents a loss or gap in the rock record.

5-12 Deposition to form rock layers, then uplift to allow the rock to be eroded, then subsidence to allow for more deposition on top of the erosional surface. You can identify an unconformity by the eroded-looking shape of the contact, or by things like faults, tilted layers, etc, that end abruptly and have horizontal layers on top of them.

5-13 They both deposit an easy-to-distinguish layer over large parts of the world, so they are very useful in correlating layers that might otherwise not have index fossils or other correlation evidence.

5-14 Index fossils are species that didn’t exist very long, but covered a wide range.  If they are found in a rock layer, they will indicate the age of the layer, and can also be used to correlate layers over large distances (when rock type sequences might not be useable)

5-15 Radioactive dating: The ratio of an isotope to its decay product

5-16 That half of the remaining radioactive isotope will decay with each time period (half-life). This provides set ratios that can be keyed against a sample’s test to tell its age.

5-17 



5-18
Carbon-14 (5700 years)   Potassium-40 (1,300,000,000 years)  Uranium-238 (4,500,000,000 years)


Rubidium-87 (49,000,000,000 years)

5-19
¼ gram
 (2 half-lives)


5-20 They don’t affect the rate of decay at all, which is why isotopes make such good geological clocks.

5-21 Pb-206  (lead)

5-22 Carbon-14 because it has a relatively short half-life and because organic substances have lots of carbon in them.

5-23 Mostly based on the development of living things. (ex. Paleozoic was when vertebrates were dominant, Mesozoic was the time of reptiles and dinosaurs, and Cenozoic is the age of mammals)

5-24 Extinct. We know this because most of the fossils found are of species that don’t exist anymore.

5-25 Humans evolved a very short time ago compared to most living things, and even shorter compared to Earth’s age.

5-26 490 million years ago.    Silurian.     At the end of the Cretaceous, 65 million years ago.

5-27 Permian.            Gastropods

5-28 Cooksonia       Elliptocephala       Eospirifer

5-29 When life first formed, about 3.8 billion years ago, there was no oxygen.  It wasn’t until green plants evolved that oxygen started accumulating , eventually reaching high enough concentrations for oxygen-using organisms to evolve.

5-30 Measure a trait, like length for each specimen of each fossil, then graph the data and see if the average size is different.  That may indicate an evolutionary change, though there are other possible reasons also.

5-31 Yes- things like the Civil War happened to recently to be easily plotted.  For example, on a 1mm=1 million years scale, the timeline would be about 4.5 meters long, but the Civil War would only be about 0.00014 mm from the end!

5-32 56 mm (5.6 cm) wide    (it lasted from 418 to 362 million years ago)

5-33 Silurian=about 430 million years old        Middle Proterozoic= 1.3 billion years old

5-34 Allegheny Plateau      Trilobites, nautiloids, eurypterids, corals, gastropods, brachiopods,etc.

5-35 It gets younger and the elevation generally gets higher.

5-36 On Long Island (Atlantic Coastal Plain)

6-1
Sun       Radioactive decay 

6-2 INcoming SOLar radiATION  (sunlight)  It can be reflected off clouds, absorbed by the atmosphere, or absorbed by Earth’s surface.

6-3 Carbon dioxide, water vapor and methane

6-4 Conduction, convection, and radiation.   When different surfaces heat up differently due to their characteristics, or due to the angle or duration of insolation, they transfer this difference to the air above, which will then increase or decrease its density.  So, for example, above the warm land on a sunny day there is low density air, and above the cooler water there is higher density air.

6-5 Increases.   Decrease.    Rise.

6-6 Decreases.      Increase    Decrease.

6-7 Decreases    Decreases.

6-8 Low.     High.                High to Low

6-9 Right      Left              Coriolis

6-10 Land.     Low pressure, because it’s lower density.

6-11 Decreases, because water vapor has a lower molecular weight (18) than do Nitrogen or Oxygen(28 & 32), which get displace by the incoming water vapor.  So the overall weight of that air decreases.

6-12 Increases.


6-13 
Relative Humidity

6-14
Decrease

6-15
100%      Dewpoint

6-16 Psychrometer

6-17 DP= 17oC     RH=57%

6-18 Thermometer.      Rain Gauge     Anemometer      Wind Vane

6-19 Drizzle- comma  Rain- (   Hail- triangle     Snow-*     Sleet-triangle with dot

6-20
Celsius    Fahrenheit   Kelvin

6-21
30oC   303K              -23oC    -10oF

6-22
29.62”       1017.0 mb

6-23
243         847

6-24







6-25 Lowest=warm and moist

Highest =cool and dry

6-26
Isobars     High    High

6-27
Increases.  Dewpoint     Condensation

6-28
Cools by expansion    Warms by compression

6-29 Condensation nuclei (dust or smoke particles for the water vapor to condense on)

6-30 Yes- but its as water vapor, which can’t be seen as easily as cloud droplets can.

6-31 Variation in surface characteristics (light or dark, land or water, etc), Variation in angle of incidence (for example, the poles get low light angles, which don’t heat very well, whereas the tropics get higher angles, which heat better), and Variation in duration of insolation (the longer the sun shines, the better it can heat.)

6-32 Troposphere, Stratosphere, Mesosphere, Thermosphere

6-33 About –30oC     About 0oC

6-34 Between 10-2 and 10-3 atmospheres

6-35 Troposphere

6-36 The poles are cold and the Equator is warm, and cold air is more dense while warm air is less dense.

7-1 Radar and satellite images, weather maps, cross-sections, and computer models

7-2 Cyclones     Anticyclones

7-3 Clockwise and outwards from the high and counterclockwise and inwards to the low

7-4 Counterclockwise and outwards from the high and clockwise and inwards to the low.

7-5 Warm and moist

7-6 cP=continental polar=cold and dry

mT=maritime tropical=warm and moist

cT=continental tropical=warm and dry

mP=maritime polar= cold and moist

7-7 mP= North Pacific, North Atlantic, Hudson’s Bay

cT= Northern Mexico

mT=Pacific west of Mexico, Gulf of Mexico, southern North Atlantic

cP= Northern Canada

7-8 front

7-9 The cold front will be at the leading edge of the cold air mass and is shown by a line with triangles on it

The warm front will be at the trailing edge of the cold air mass and is shwn by a line with half circles on it.

7-10 The symbol is a line with half circles alternating with triangles on it.  It forms when a cold air mass catches up with another cold air mass, forcing warm air up in between them.


7-11 The symbol is a line with half circles on one side and triangles on the other.  It forms when a warm or cold front stalls and becomes stationary.

7-12 The temperature will increase (relatively, because warm is only compared to what was there), the pressure will decrease, and there will likely be precipitation.

7-13 The temperature will decrease (not necessarily cold), the pressure will increase, there will likely be precipitation as the front comes through, but then clear skies should prevail.

7-14 A set of high altitude “rivers of air” which affect the paths of air masses. Depending on the shape of the jet stream (how far north or south it goes), our weather will be warmer or colder than usual.

7-15 Lows.  Tornadoes are smaller, faster, and shorter-lived.  Hurricanes are larger, longer-lasting, with slower windspeeds (only 75+ mph!).

7-16  From the west, with the prevailing winds (though cP tend to come from the northwest, and mT from the south)

7-17 The left curve should be shown as a cold front and the right curve should be a cold front. The warm air is being squeezed up.

7-18 continental Arctic, which is colder than a cP








7-19 Because in both warm and cold fronts, warm air rises over cold, which causes it to cool, condense, and drop its moisture.

7-20 Go to storm cellar, evacuate, board up windows, etc., depending on which storm type.

7-21 mT

7-22 Hail forms in relatively warm seasons from strong updrafts that blow rain up high enough to freeze.  It comes back down, collects more moisture, then is blown upwards again. This repeats until it’s heavy enough to fall. Hold a hailstone up to the light to see how many cycles it made before falling.  Sleet forms in winter, from occluded fronts or other temperature inversions (warm on top, cold below), so when the rain falls from high up, it passes through cold enough air to freeze before it hits.  If it freezes when it hits, it will be freezing rain.

7-23 Skill check

8-1
Even though it’s not a cyclic kind of cycle,  the water cycle shows how water in one part of the environment gets to another.  For instance, how it gets from clouds to the surface by precipitation.

8-2
Evaporation and transpiration (=evaporation from plants)          Precipitation

8-3 It can evaporate again, infiltrate (soak in to become groundwater) or runoff.

8-4 Water Table

8-5 Its slope (gradient), how saturated it already is, and its permeability (how easily water can flow into it)

8-6 Porosity is the amount of airspace (porespace) in the material, whereas permeability describes how easily water can flow through it.  Water retention refers to how much water a material holds residually (that is, it’s wet, not saturated).

8-7 Stays the same—Increases—Decreases—Increases---Increases.

8-8 Increases—Decreases—Decreases,Increases.

8-9 Decreases, because the pore size gets too large for capillary action to occur well. Capillary action is the upward movement of water through small pore spaces (like in a paper towel)

8-10 Long wave or Infrared.

8-11 Cloud cover, amount of carbon dioxide and water vapor in the atmosphere, etc.

8-12 Weather

8-13 Latitude, closeness to large bodies of water, ocean currents, prevailing winds, plant cover, elevation, and mountain ranges.

8-14 The first changes ocean current temperatures, which affects air masses and wind patterns. Volcanic eruptions can increase particulates (dust) in the air, decreasing how much insolation can reach the ground, cooling the climate.

8-15 By changing surfaces, such as blacktopping meadows, which changes the absorption of insolation, by adding “greenhouse gases” like CO2 (increases global warming), by decreasing plant cover, which reduces moisture and oxygen in the air.

9-1 Geocentric

9-2 Focault Pendulum and Coriolis Effect

9-3 Heliocentric

9-4 24   15o    15o   time zone

9-5 23 1/2o 

9-6 revolution

9-7 Constellations are patterns of stars that have been given names by almost every culture. The stars aren’t necessarily near each other, they’re just in the same area of the sky.  In winter when we’re facing away from the Sun at night, we’re lloking at a different part of the sky than on a summer night, so we see different constellations. (ex. Orion is a winter constellation).

9-8 On the winter solstice, about December 21, the Sun is directly over 23 1/2o South, we have about nine hours of daylight and fifteen hours of darkness, the Sun is low in the sky even at noon, we’re having winter while the southern hemisphere is having summer, the northern hemisphere is tilted away from the Sun, the North pole has 24 hour nights, and the South pole has 24 hour days. The Sun rises and sets south of east and west.

On the summer solstice, about June 21, the Sun is directly over 23 1/2o North, we have about fifteen hours of light and nine hours of darkness, the Sun is high in the sky at noon, we’re having summer while the southern hemisphere is having winter, the northern hemisphere is tilted towards the Sun, the North Pole has 24 hour days and the South Pole has 24 hour nights. The Sun rises and sets north of east and west.

On the Spring and Fall Equinoxes, March 21 and September 21, the Sun is directly over the Equator, and everywhere on Earth has twelve hours of daylight and twelve hours of darkness. The Sun rises and sets due east and west.

9-9

From top to bottom:

Summer solstice

Equinoxes

Winter Solstice

10-1 cyclic

10-2 Rotation—24     Revolution—365 ¼ days

10-3 The changing angles between Earth moon and Sun 

 New moon = Sun—Moon—Earth

Full moon= Sun—Earth—Moon

10-4 A lunar eclipse occurs when Earth’s shadow is projected onto the moon- same as full moon position

A solar eclipse occurs when the moon gets in the way of the Sun- same positions as for new moon

10-5
Orbit.    Ellipses (though a circle is a type of ellipse, where both the centers (foci) are in the same place.

10-6
eccentricity= distance between foci/length of major axis

10-7 Point out in space (nothing there)

10-8 eccentricity=distance between foci/length of major axis

       = 4.6cm/7.2cm (yours may vary depending on copied size)

        = .639

10-9 The mass of the objects and their distance from each other. As the masses increase, the force of gravity increases, and as the distance increases, the force of gravity decreases.

10-10 Tides      70%

10-11 That at one time all the mass of the universe was in one place.  It exploded, creating all the objects we see now in our universe.  Background radiation, and an expanding universe (we know this by the Doppler red-shift in star spectra from other galaxies) are evidence for this.  We think the universe is about 20 billion years old.

10-12 From the accretion of hydrogen, eventually reaching a large enough mass for the inside to get hot enough for nuclear fusion to start.  Stars vary in brightness (luminosity), temperature, and size.

10-13 Medium—galaxy—Milky Way             Galaxy---universe

10-14 The solar system formed from the remnants of the Sun’s formation, the planets building material through gravitational attraction. This occurred about 5 billion years ago.

10-15 9   Terrestrial    Jovian

10-16 Asteroids- usually from the asteroid belt between Mars and Jupiter.  Comets have highly elliptical orbits that take them close to the Sun and out past Pluto. Their tails are millions of miles long and always point away from the Sun (only form near the Sun).  They leave gravel trails that cause meteor showers when Earth goes through them.  Meteors are any debris that enters our atmosphere, heats up by friction, and may totally burn up. If not, and some hits Earth, it’s called a meteorite.  Impact events are thought to be at least partially responsible for extinction events like the one that killed off the dinosaurs, and craters can be identified in several locations.

10-17 Increases—Decreases—Decreases

10-18 Greater

10-19 Larger—About the same temperature—Higher luminosity

10-20 Pluto—Venus—Jupiter—Jupiter

10-21 Saturn—16—about ten

10-22 Mars—Decreases (generally)

10-23 About ten feet diameter

10-24 Red Giant—White Dwarf

5-37
From the outgassing of carbon dioxide, water vapor, and nitrogen from Earth’s interior

5-38
Precipitation from the water vapor about 4 billion years ago

M-1 
Infrared—Ultraviolet

M-2
Blue—Radio Waves

M-3
southwest—northwest

M-4
Polar Front Jet Stream

M-5
Nitrogen and Oxygen       Hydrogen and Oxygen      Oxygen and Silicon

M-6
Lead

M-7
Condensation

M-8
1.00 g/ml

M-9
rate of change=change in field value/time

M-10
rate of change= change in field value/time



          =  24 cm/12,000 years



          =  0.002 cm/year

M-11
Eurypterid

M-12
5.6 cm (yours may vary depending on copy size)
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