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       Earth Science

Rocks In You Head
Purpose: 

To help students learn what rocks are composed of, the variables for growth within the earth or on its surface, and types of minerals they are made from.   Students will learn how to identify minerals based on their physical properties and how a crystalline minerals exterior structure reflects its interior structure.  Lastly, students will learn how Igneous, Metamorphic, and Sedimentary rocks differ and how each can be transformed into one another through the rock cycle.  

Overview:

This will be a geology project that will require you to research how rocks are made.  You will investigate what rocks are made up of, how the three forms of rocks are created, how each rock type differs in its physical properties, and lastly how one form of rock can be transformed into a different form of rock undergoing Earth processes.  

Pairing up with Partners:

You will work with a different research/lab partners for each project.  There will be four research projects requiring partners, three labs requiring groups, and a final project to be done independently.  

Research Projects & Labs Activities:

1. What are Rocks (pairs)

2.  Minerals Identification Lab (groups)

3. What are Crystals (pairs)

4. Crystal Formation Lab (groups)
5. Amongst the Rocks (pairs)

6. Rock Classification Lab (groups)

7. Transformation of Rocks (pairs)

8. What about your Rock (individually)

Portfolio:

You will create a portfolio out of construction paper to keep your documents in for this project in order to help you put together your final project titled: “What about Your Rock.”   The portfolio will be kept in class for safe keeping. .  

Guidelines for Final Report:

For the final project you will develop a presentation to give to the class about what you discovered while conducting the eight projects.  This presentation will require you to use a visual aid, either PowerPoint or poster, to help you explain your research.  You will also turn in a typed report that includes all required information.  See: “What about your Rock” project guidelines

California Content Standards
Investigation & Experimentation:

1.a) Students know how to select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data. 
Dynamic Earth Processes:

3.c) Students know how to explain the properties of rocks based on the physical and chemical conditions in which they formed, including plate tectonic processes.
July 3, 2006

EXAMPLE SCIENTIFIC LETTER

Dear Colleague, 

I have been conducting research on what crystals are, more specifically, the variables for growth and the types of structures crystals that are created by magma deep within the Earth.  In this letter I would like to present to you my finding in hopes that you will have a chance to confirm what I have discovered.  In conducting my research I worked with my lab partner Dr. Frankenstein.  I hope to explain to you what crystals are, how they form, the variables that are factors in their growth, and the types of structures they form.  I will also identify a type of crystal structure, and mineral that contains this structure, the minerals chemical formula, along with the names of the elements that form the mineral.  Plus, I will identify the minerals physical properties, where it may be found geographically, and lastly an image of the mineral and its crystal structure to get a better understanding of the research partner and I conducted.  
I discovered that a crystal is a solid in where the atoms, molecules, or ions that make up the crystal are packed in a regularly ordered, repeating pattern extending in all three spatial dimensions.  Crystals form within the Earth when magma sinks into cracks depositing minerals that cool and harden.  There are seven different forms of crystal structures that include: Triclinic, Monoclinic, Orthorhombic, Trigonal, Hexagonal, Tetragonal, and Isometric.  The variables for crystal growth within metamorphic rocks are pressure, changes in temperature (cooling), strain caused by a combination of pressure and weight of the material overlying the rock due to the force of gravity, and the addition of, or removal of water near the formation of the crystal.  

	From the seven types of crystal structures I chose to focus on the trigonal structure.  The trigonal structure is characterized by three equal axis - a, b and c with e being a different length.  All angles are at 60 degrees.  I discovered that the mineral Alunite contains a trigonal structure and has a chemical formula of: KAl3(SO4)2(OH)6  
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	Alunite is composed of five different elements that consist of: Potassium (K), Aluminum (Al), Hydrogen (H), Sulfur (S), and Oxygen (O).  The physical properties of Alunite are as follows: Color = White-Grey, Density = 2.74 g/cm3, Cleavage = good, Hardness = 3.5-4, Luster = Vitreous-Pearly, and Streak = White.  This Alunite mineral may be found in areas around Marysvale Utah.  


In closing, thank you for taking the time to look over my findings.  Please get back to me at your earliest convenience in regards to any comments on my research of what rocks are made from, their formation, and uses.  Your consideration is greatly appreciated.  

Respectfully,
Mr. Ryan



Pioneer Valley High School



Earth Science
Name: _____________________________________



           Period: ______

Unit # 3: Rocks in Your Head

	Day
	Homework 
	Reading
	In Class
	
	    Score
	
	

	
	Assignments
	Page #’s
	Activity
	10
	5
	0
	Absent

	1

Thur
2-8
	· Write rough draft Scientific letter on What are Rocks 
	
	Intro to Rocks in Your Head, Begin What are rocks research, Computer Lab
	
	
	
	

	2

Fri
2-9
	· Finish final draft and turn in assignment with late pass
	
	Computer Lab-typing final draft

“What are Rocks”
	
	
	
	

	3

Tue
2-13
	· NA
	
	Mineral Identification Lab
	
	
	
	

	4

Wed
2-14
	· Write rough draft Scientific letter on What are Crystals
	
	Begin What are Crystal research-Computer Lab
	
	
	
	

	5

Thur
2-15
	· Finish final draft and turn in assignment with late pass
	
	Computer Lab-typing final draft “What are Crystals” 
	
	
	
	

	6

Fri
2-16
	· NA
	
	Crystal Formation Lab
	
	
	
	

	7

Tue
2-20
	· Write rough draft Scientific letter on Amongst the Rocks
	
	Begin “Amongst the Rocks”-Computer Research
	
	
	
	

	8

Wed
2-21
	· Finish final draft and turn in assignment with late pass
	
	Computer Lab-typing final draft “Amongst the Rocks” 
	
	
	
	


California Science Content Standards:
Investigation & Experimentation:

1.a) Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.
Dynamic Earth Processes:

3.c) Students know how to explain the properties of rocks based on the physical and chemical conditions in which they formed, including plate tectonic processes.
What Are Rocks?
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   Earth Science

What Are Rocks
(75 pts)

Instructions:

In this research project you will work with a partner to investigate what rocks are.  Your research may be conducted by using the Internet, or by using your textbook, and must address the following questions below.  The completion of this research project will be kept in your portfolio in order for you to compile your research to present a final research project.

Requirements:

Once you and your partner have completed the research you will hand write a rough draft scientific letter that will be addressed to a fellow colleague (classmate/friend).  Your rough draft letter will be peer edited and graded the next day in class based on the rubric.  You will then type one-page 12-point font scientific letter including images, and include your edited version of your rough draft.  The letter must be in essay form, No Bullets; it must convey all information that your partner and you researched.  

I suggest using the following web addresses to obtain your information: 

http://www.rocksforkids.com/RFK/howrocks.html
http://www.geocities.com/RainForest/Canopy/1080/
http://www.uwgb.edu/DutchS/PETROLGY/IdentifyRxMin.htm
Research Questions:

· What are rocks made from?

· What are minerals?

· How many categories of minerals are there?

· What are the names of the categories of minerals?

· What are the names of the 3-types of rocks?

· How can one rock be identified from another?

· Pick one type of rock to conduct further research:

· Explain how that type of rock forms:

· Identify a specific kind of rock that is the type of rock you are researching:

· What Earth features is your rock associated with and provides examples?

· What are some uses of your rock?

· Provide an image of the rock you researched.  

Note: 
To provide an image of your rock, copy the image from Google image, and paste it into your word document.  You will use this image in your scientific letter to show what your rock looks like.  

Timeline for Research:

I expect each student to be able to complete a specific amount of work each day research is being conducted on this project.  This portion of the research will be completed in 1-day.  The scientific letter rough draft will be homework for that evening, and will be peer edited and graded the next day in class.  The typing of your scientific will be assigned as homework for the next evening.  The final draft for the letter will be due 3 days after the project begins.  

	Day
	Expectation

	1
	All research completed on crystal lab research

	2
	Peer editing of rough draft & begin typing letter

	3
	Computer Lab for typing Scientific Letter

	4
	Final draft of scientific letter is due


Rubric for Grading your Scientific Letter

	Requirements
	Possible Points
	Earned Points

	What are rocks made from?


	6
	

	What are minerals?


	7
	

	How many categories of minerals are there?


	6
	

	What are the names of the categories of minerals?


	6
	

	What are the names of the 3-types of rocks?


	6
	

	How can one rock be identified from another?


	7
	

	Pick one of the types of rock to conduct further research:


	6
	

	Explain how the rock type you chose to investigate forms:


	7
	

	Identify a specific type of rock that is the type of rock you chose to investigate:


	6
	

	What Earth features is your rock associated with and provides examples?


	6
	

	What are some uses of your rock?


	6
	

	Provide an image of the rock type you researched.  


	6
	

	
	TOTAL POINTS
	


Guiding your research:

As you are doing your research fill in the blanks below to help you with your findings and in creating your scientific letter.  
1. My research partners name is: _____________________________________________________________________________
2. Rocks are made from: _____________________________________________________________________________
3. Minerals are: ___________________________________________________________________
4. There are __________ categories of minerals.  

5. The names of the categories of minerals are as follows:

6. The three types of rocks are:

7. Rocks can be identified from another type of rock by: ____________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________
8. The type of the rock I chose to research is: ___________________________________________

9. The rock type I am researching is formed by: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

10. The specific type of rock that is the type of rock I further researched is called: _______________
11. The rock I am researching can be found: ____________________________________________________________________________________________________________________________________________________________
12. The rock I am researching is _____________________________ and is used for: ______________________________________________________________________________
Identifying Minerals Lab
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      Earth Science

Mineral Identification Lab
(75 pts)

Purpose: 

For students to be able to conduct experiments where they analyze the physical properties of minerals in order to determine their identity.  
Materials: 

· 7-Flynn Mineral Identification kits (nail, penny, glass, streak-plate, magnet, magnifying glass & string)

· Nine Minerals: Galena, Gypsum, Serpentine, Fluorite, Apatite, Quartz, Corundum, and Chromite

Background Information:
Geologists look at numerous physical properties to determine an unknown mineral’s identity.  Below is the list of properties of minerals that help in their identification.  Minerals are defined according to their internal crystalline structure (a set of atoms arranged in a particular way) and chemical composition.  Mineral identification charts are usually separated into metallic and nonmetallic minerals.  If it looks silver, gold, copper, or brass it is a metallic mineral (metal).  

Physical Properties of Minerals:

Hardness:


The hardness of a mineral measures its resistance to scratching.  (See Moh’s Hardness Scale)
Cleavage: 

This describes how the flat surfaces of a mineral will tend to break.  Cleavage planes occur because of weak atomic bonds between repeating layers of atoms.  

Luster:

This describes how a mineral reflects light.  For example, metallic luster applies to metals, and glassy luster applies to minerals that look like glass.  

Streak: 

This is the color of the mineral when it is ground into powder.  Geologists determine the streak of a mineral by rubbing it against an unglazed porcelain tile or streak plate.  Note: Most nonmetallic minerals have no streak (producing a white color).  Therefore, streak color is more useful in identifying metallic minerals.  Remember: If it looks silver, gold, copper, or brass it is a metallic mineral

Color:


This is the easiest property to observe, but is usually the least helpful in identifying minerals.  
Specific Gravity:

This indicates the weight of a mineral compared to water.  For example, the mineral quartz has a specific gravity of 2.65.  This means the mineral of quartz is 2.5 times heavier that an equal volume of water.  Note: Metallic minerals normally have a higher specific gravity than nonmetallic minerals.  

Effervescence:

This is considered the fizz test because if a mineral contains calcium carbonate it will react when exposed to hydrochloric acid (HCL).  
Magnetism:


This is to determine by if your mineral is magnetic.  

Taste: 


Some minerals have a definite taste, such as Halite (rock salt).  I do not recommend this taste test.  
Procedures for Analysis: 

Begin your analysis with the hardness test and continue testing each if its physical properties.  
Hardness Test:

	
	
	        Moh’s Hardness Scale
	

	Hardness
	Mineral Type
	Hardness
	Mineral Type

	1 =
	Talc
	6 =
	Feldspar

	2 =
	Gypsum
	7 =
	Quartz

	3 =
	Calcite
	8 =
	Topaz

	4 =
	Fluorite
	9 =
	Corundum

	5 =
	Apatite
	10 =
	Diamond


·  To determine the hardness of the unknown mineral begin with your thumbnail (2.5).  If the mineral does not scratch, move on by trying to scratch it with a copper penny (3), then a nail (4), and then a glass plate (5.5).  Note: Once you have identified the hardness of a few minerals, use a mineral of a known hardness to conduct more hardness tests in order to be able to identify the hardness of all of the samples.  

Cleavage Test: 

· To determine the cleavage of a mineral hit it softly with a hammer.  If it breaks of as one whole piece with a uniform shape it has good cleavage.  

· Write down in your data table whether or not each mineral has good or bad cleavage.  

Luster Test: 

· To determine the luster of your mineral look at it and determine if it is either metallic or nonmetallic.  Remember, a metallic luster appears shiny and similar to the reflection of a metal object.  A mineral with a nonmetallic luster does not shine.  For example, a wall is nonmetallic because it does not shine.  

· Write in your data table whether or not each mineral you examine is either metallic or nonmetallic.  
Streak Test: 

· To determine the streak of a mineral grind it against a streak plate and look for the color on the plate.  

· Write down in your data table the streak (color) for each mineral.  

Color Test:
· To determine the color of each mineral read over what you wrote about each sample mineral in questions 3-12.  

· Write down in your data table the color of each mineral.  
Specific Gravity Test: 

· To determine the specific gravity of a mineral perform a density measurement by following the instructions below:  

1. Use a triple beam balance to determine the minerals mass in grams.  

2. Measure its volume by using a graduated cylinder partially filled with 10 ml of water.  Place the mineral in the cylinder and measure the difference of displaced volume (water).  This is the difference is the volume of the mineral in cm3.  

3. The density of a substance is its mass divided by its volume.  Now divide the mass of the mineral (from the triple beam) by its volume (water displaced in cylinder).  

· Write down in your data table the specific gravity determined for each mineral.  

Effervescence Test:
· To determine the effervescence of a mineral place a drop of hydrochloric acid (HCL) on the mineral, and if it fizzes you will know if the mineral you are identifying contains calcium carbonate (used medically as a calcium supplement or as an antacid, and is the main component of seashells).  
· Write down in your data table whether each mineral fizzed or not.  

Magnetism Test:

· To determine whether or not a mineral is magnetic hold a magnet next to it.  If the mineral is either attracted or repelled from the mineral is magnetic.  

· Write down in your data table whether or not each mineral examined is magnetic or not.  

Mr. Ryan










      Earth Science

Mineral Identification Lab
(75 pts)
Data Collection Sheet:
1. State a hypothesis based on the question:


Which physical property is most useful for the identification of unknown minerals?

My hypothesis is: __________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

2. Explain how you will test your hypothesis: ______________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
Fill in the following data table as you test your hypothesis: 
	                Physical Properties of Minerals
	
	
	
	
	
	

	Sample #
	Hardness
	Luster
	Streak
	Color
	Specific Gravity
	Magnetic

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Procedure:

· Conduct all tests on one mineral at a time.  Repeat each test at least three times to insure accuracy.  Then repeat each set of tests to determine the identification of each mineral.  

· Begin by observing a numbered mineral with a magnifying glass.  Write the number of the mineral in you data table.  

3. Describe what mineral #1 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________

4. Describe what mineral #2 looks like under the magnifying glass: ____________________________

_________________________________________________________________________________

5. Describe what mineral #3 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________

6. Describe what mineral #4 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________

7. Describe what mineral #5 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________

8. Describe what mineral #6 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________

9. Describe what mineral #7 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________

10. Describe what mineral #8 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________

11. Describe what mineral #9 looks like under the magnifying glass: _____________________________

_________________________________________________________________________________
Analyzing Data:  


12. Which properties were most useful in determining the identity of each mineral? _________________

_________________________________________________________________________________

13. Was your hypothesis correct, if not explain why and which one was the best indicator of minerals identification? _____________________________________________________________________

Mineral Identification: 
14. Sample #1 is the mineral ____________________________

15. Sample #2 is the mineral ____________________________

16. Sample #3 is the mineral ____________________________

17. Sample #4 is the mineral ____________________________

18. Sample #5 is the mineral ____________________________

19. Sample #6 is the mineral ____________________________

20. Sample #7 is the mineral ____________________________

21. Sample #8 is the mineral ____________________________

22. Sample #9 is the mineral ____________________________

	Grading Rubric 

 Mineral identification lab (75 pts)
	Points
	Points Earned

	My hypothesis is:
	4
	

	How will test your hypothesis?
	4
	

	Mineral #1 looks like: 
	2
	

	Mineral #2 looks like:
	2
	

	Mineral #3 looks like:
	2
	

	Mineral #4 looks like: 
	2
	

	Mineral #5 looks
	2
	

	Mineral #6 looks like:
	2
	

	Mineral #7 looks like:
	2
	

	Mineral #8 looks like:
	2
	

	Mineral #9 looks like:
	2
	

	Hardness Test for all minerals:
	4
	

	Luster Test for all minerals:
	4
	

	Streak Test for all minerals:
	4
	

	Color Test for all minerals:
	4
	

	Specific Gravity Test for all minerals:
	5
	

	Magnetism Test for all minerals:
	4
	

	Properties most useful:
	4
	

	Was your hypothesis correct?
	2
	

	Sample #1 is the mineral: 
	2
	

	Sample #2 is the mineral:
	2
	

	Sample #3 is the mineral:
	2
	

	Sample #4 is the mineral:
	2
	

	Sample #5 is the mineral:
	2
	

	Sample #6 is the mineral:
	2
	

	Sample #7 is the mineral:
	2
	

	Sample #8 is the mineral:
	2
	

	Sample #9 is the mineral:
	2
	

	
	Total Points
	


Mineral Identification Chart
	Mineral Streak
	Mineral Hardness
	Mineral Color
	Specific Gravity
	Remarks
	Composition
	Mineral Name

	black
	1 to 1.5
	steel grey to black
	2.3
	perfect basal cleavage, may be in hexagonal plates; greasy feel
	C
	graphite

	grey-black
	2.5
	grey-black to lead grey
	7.6
	perfect cubic cleavage, crystals commonly cubic; also in granular aggregates
	PbS
	galena

	greenish  black
	3.5 - 4
	brass yellow often iridescent
	4.1 to 4.3
	as granular aggregates with other Cu minerals, softer than pyrite
	CuFeS2
	chalcopyrite 
(common in Ontario)

	red-brown
	5.5 to 6.5
	red-brown to black
	5.3
	fine aggregates or radiating reniform aggregates; occasionally in micaceous  aggregates
	Fe2O3
	hematite 
(common in Ontario)

	black
	6
	black
	5.2
	usually coarse, or fine granular, no cleavage, strongly magnetic
	Fe3O4
	magnetite 
(common in Ontario)

	greenish or brownish black
	6 to 6.5
	pale brassy yellow
	5
	commonly in striated cubic crystals, often tarnishes darker, alters to limonite
	FeS2
	pyrite 
(common in Ontario)

	light green to white
	2 to 2.5
	green to grey green
	2.6 to 3.3
	commonly in foliated crystal aggregates, also radiating fans perfect basal cleavage
	(Mg,Fe)5(Al,Fe)2Si3O0(OH)8
	chlorite 
(very common in Ontario)

	white to yellow and brown
	3.5 to 4
	red-brown to black
	3.9 to 4.1
	in granular aggregates and malformed crystals. Perfect cleavage in 6 directions
	ZnS
	sphalerite

	white
	1.0
	white
	2.7 to 2.8
	in foliated aggregates;  perfect basal cleavage, pearly lustre, feels greasy to soapy 
	Mg3 Si4O10(OH)2
	talc

	white
	2
	colourless, white, grey
	2.3
	one perfect cleavage, to less distinct cleavages as well, vitreous or pearly, sometimes silky
	CaSO4 . 2H2O
	gypsum 
(common in Ontario)

	
	
	
	
	
	
	

	white
	2.5 to 3
	sulphur yellow
	2.8 to 3.2
	in foliated aggregates, perfect basal cleavage; vitreous to pearly
	K(Mg,Fe)5AlSi3O10(OH)2
	biotite 
(very common in Ontario)

	white
	2.5
	white
	2.2
	in cubic crystals or granular aggregates; perfect cubic cleavage; salty taste
	NaCl
	halite 
(very common in Ontario, but rarely occurs on surface)

	white
	3
	usually white or colourless
	2.7
	perfect rhombohedral cleavage
	CaCO3
	calcite 
(very common in Ontario)

	white
	2 to 5
	green variable
	2.2
	in platy or fibrous aggregates, lustre greasy to silky
	Mg3Si2O5(OH)4
	serpentine

	white
	3.5 to 4
	usually white or colourless or pink
	2.8
	rhombohedral crystals; perfect rhombohedral cleavage; weak reaction to HCl
	CaMg(CO3)2
	dolomite 
(very common in Ontario)

	white
	4
	variable, commonly light green
	3.2
	commonly in cubic crystals; perfect cleavage in four directions
	CaF2
	fluorite

	white
	5
	variable, commonly light green
	3.2
	often in hexagonal crystals and granular aggregates, cleavage poor; vitreous to subresinous
	Ca5((F,Cl,OH) PO4)3
	apatite

	white
	5 to 6
	dark green to black
	3.2
	crystals usually elongate, cleavage prismatic at 60o and 120o, vitreous
	NaCa2(MgFe)4(AlFe)(SiAl)8 O22(OH,F)2
	hornblende(amphibole) 
(very common in Ontario)

	white
	5 to 6
	dark green to black
	3.2 to 3.4
	crystals usually equant and 8 sided, cleavage prismatic at 90o: vitreous
	(Ca,Mg,Fe,Al)2(Al,Si)2O6
	augite(pyroxene) 
(common in Ontario)

	white
	5 to 6
	dark green to black
	3.2 to 3.4
	usually inter-grown  aggregates, cleavage prismatic at 90o: vitreous
	MgSiO3
	enstatite(pyroxene) 
(common in Ontario)

	white
	6
	pink, grey, white and sometimes green

	2.6
	tabular crystals or coarse aggregates; prismatic cleavage at 90o, vitreous
	KAlSi3O8
	orthoclase 
(very common in Ontario)

	white
	2.5 to 3
	colourless to cream brown
	2.8 to 3.1
	in foliated aggregates, perfect basal cleavage; vitreous to pearly
	KAl2Si3O10(OH)
	muscovite 
(very common in Ontario)

	white
	6
	white, grey to black, sometimes brown
	2.6 to 2.8
	tabular crystals or coarse aggregates; prismatic cleavage near 90o, vitreous, twinning striations
	CaAl2Si2O8  to NaAlSi3O8
	plagioclase 
(very common in Ontario)

	white
	6 to 7
	 green 
	3.3 to 3.5
	elongate crystals and granular aggregates common; cleavage in two directions - one perfect
	Ca,(Al,Fe)3 (SiO4)3OH
	epidote

	white
	7
	usually colourless or white, but quite variable
	2.65
	hexagonal crystals & granular or hypocrystalline aggregates; vitreous, conchoidal
	SiO2
	quartz 
(very common in Ontario)

	white
	6.5 to 7.5
	variable, commonly red to purple
	3.5 to 4.3
	Usually equant crystals., also rounded grains and coarse granular aggregates; no cleavage, vitreous to resinous 
	complex composition of Si, O Ca, Mg, Fe, Mn, Al, Ti, Cr
	garnet 
(common in Ontario)

	white 
	9 
	variable, commonly brown
	4 to 4.1
	in hexagonal columnar crystals or aggregates, lustre adamantine to vitreous, may be dull or waxy when rough, High S.G.
	Al2O3
	corundum

	brown
	5.5
	Black to brownish black
	4 to 4.8
	Weakly magnetic and an octahedral parting is sometimes seen
	(Fe, Mg)Cr2O4
	chromite


Crystal Formation Lab
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       Earth Science
What are Crystals?

(75 pts)
Instructions:

You will work with a partner to research what crystals are and how they are formed.  Your research may be conducted by using the Internet, or by using your textbook, and must address the following questions below.  The completion of this research project will be kept in your portfolio in order for you to compile your research to present a final research project.  

Requirements:

Once you and your partner have completed the research you will hand write a rough draft scientific letter that will be addressed to a fellow colleague (classmate/friend).  Your rough draft letter will be peer edited and graded the next day in class based on the rubric.  You will then type a one-page 12-point font scientific letter including images, and include your edited version of your rough draft.  The letter must be in essay form, No Bullets; it must convey all information that your partner and you researched.  

I suggest using the following web addresses to obtain your information: 

http://webmineral.com/crystall.shtml
http://www.rocksforkids.com/RFK/howrocks.html#Crystals
http://www.chm.davidson.edu/ChemistryApplets/Crystals/index.html
http://chemistry.about.com/cs/growingcrystals/a/aa011104a.htm
http://www.amonline.net.au/geoscience/earth/metamorphism.htm
· What is a crystal?

· How are crystals formed within Earth?

· How may types of crystal structures exist?

· What are the names of the different types of crystal structures?

· What are the variables for crystal formations within Earth?  

· Identify the name of one type of crystal structure:

· Identify the name of a mineral that contains the crystal structure you have chosen to identify:

· Provide an image of your minerals crystal structure:

· Provide the minerals chemical composition (formula):

· Provide the names of the elements that form your mineral:

· Identify a location where your mineral may be found:

· Identify your minerals physical properties:

· Provide an image of your mineral:
Guiding your Research:

As you are doing your research fill in the blanks below to help you with your scientific letter.  
1. My research partners name is: ________________________________________________________
2. A crystal is: __________________________________________________________________________________________________________________________________________________________________

3. Crystals are formed within the Earth by: _________________________________________________________________________________
4. There are _____________ different types of crystal structures.  

5. The names of the different types of crystal structures are: __________________________________________________________________________________________________________________________________________________________________
6. The variables (factors) for the formation of crystal growth within metamorphic rocks are:

7. The name of the crystal structure I chose to identify is: _________________________________________________________________________________
8. The name of the mineral that contains the crystal structure I have identified is called: _________________________________________________________________________________

9. The chemical formula for this mineral is: _________________________________________________________________________________
10. The names of the elements that form this mineral are:

11. The minerals physical properties are as follows (fill in the blank with the name of your mineral):

	The Physical Properties of: _____________________
	

	Color:
	

	Average density:
	

	Cleavage:
	

	Hardness:
	

	Luster:
	

	Streak:
	


12. The mineral I have identified may be found: _________________________________________________________________________________
	Rubric for Grading your Scientific Letter

What are Crystals (75 pts)
	Possible Points
	Earned Points

	What is a crystal?
	7
	

	How are crystals formed within Earth?
	6
	

	How may types of crystal structures exist?


	6
	

	What are the names of the different types of crystal structures
	7
	

	What are the variables for crystal formations within Earth? 
	6
	

	Identify the name of one type of crystal structure:
	6
	

	Identify the name of a mineral that contains the crystal structure you have chosen to identify:
	6
	

	Provide the minerals chemical composition (formula):
	6
	

	Provide the names of the elements that form the mineral:
	6
	

	Identify the minerals physical properties
	6
	

	Identify a location where the mineral may be found:
	7
	

	Provide an image of the mineral and structure
	6
	

	
	TOTAL POINTS
	


Mr. Ryan










       Earth Science

Crystal Formation Lab

(75 Pts)

Purpose:

For students to gain a better understanding of how crystals grow and to see how the external structure of a crystal represents its internal structure.  Plus, for students to examine the differences in the growth of crystals based on their cooling rate.  

Materials:

· 36 500-ml beakers

· 24 3 X 5 index cards
· 24 ounces of Alum
· 24 ounces of salt
· 12 Magnifying glasses
· Cooler

· Ice
· Thermometer

· String

· 24 Popsicle sticks
Background Information:
Minerals are crystalline. Crystalline structures are characterized by an ordered structure (internal arrangement) of atoms or molecules.  The external shape of a mineral may or may not reflect this ordered structure.  If a mineral is in the form of a crystal its external form reflects its internal structure.  

Rocks are composed of two or more mineral grains.  Some sedimentary rocks are composed completely of minerals that crystallize from concentrated seawater, such as Gypsum and Halite (table salt).  Igneous rocks are those that solidify from molten rock.  The grain (crystal) size that forms in igneous rocks is determined by the rate of magma/lava cooling.  If magma/lava cools slowly crystals will grow to a visible size and the rock will resemble a coarse-grained texture.  If magma/lava cools fast crystals will be quite small, resulting in a rock that has a fine-grained texture.  

1. What is your definition of an ordered structure? __________________________________________

_________________________________________________________________________________

2. If a mineral is in the form of a crystal, what does its external structure reflect? __________________

_________________________________________________________________________________

3. What are rocks composed of? _________________________________________________________

4. What is molten rock? _______________________________________________________________

5. If the cooling rate is fast for either magma or lava how is the size of the crystals affected? _________

_________________________________________________________________________________

6. If the cooling rate is slow for either magma or lava how is the size of the crystals effected? ________

_________________________________________________________________________________

Procedures:

Part I: Comparing Crystal Shapes

In this part you will grow crystals of two different substances: Alum and Salt.  

Make a hypothesis to the following question:

Will these two substances produce similar crystals in color, shape, and size?

7. My hypothesis is: __________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

· Pour 250 ml of water into two beakers.  

· Add 2 ounces of Alum into one beaker and label it

· Heat the solution and stir Alum until dissolved

· When Alum is dissolved, pour 20 ml of the solution into a clean beaker, and set aside uncovered in a place where it will not be disturbed.  

· Pour the remainder of the solution into a clean beaker, cover it with an index card and set aside in a place where it will not be disturbed and label it.  

· Add 1-2 tablespoons of salt into the second beaker and label it

· Heat the solution and stir the salt until dissolved

· When the salt is dissolved pour 20 ml of the solution into a clean beaker, and set aside uncovered in a place where it will not be disturbed.  

· Pour the remainder of the solution into a clean beaker, cover it with an index card and set aside in a place where it will not be disturbed and label it.  

· Once crystals have formed (in about 1-hour), examine both sets of crystals using a magnifying glass.  

· From the two sets of crystals compare: shape, color, and size.  

8. What is the shape of the crystals grown in the Alum solution? _______________________________

_________________________________________________________________________________

9. What is the shape of the crystals grown in the salt solution? _________________________________

_________________________________________________________________________________

10. What is the color of the crystals grown in the Alum solution? ________________________________

_________________________________________________________________________________

11. What is the color of the crystals grown in the Salt solution? _________________________________

_________________________________________________________________________________

12. What is the size of the crystals grown in the Alum solution? _________________________________

_________________________________________________________________________________

13. What is the size of the crystals grown in the salt solution? __________________________________

_________________________________________________________________________________

14. Was your hypothesis correct? _________________________________________________________

15. Where the crystals similar in shape? ____________________________________________________

16. Where the crystals similar in size? _____________________________________________________

17. Where the crystals similar in color? ____________________________________________________

Part II: The Effects of Cooling Rate on the Growth of Crystals

In this part you will grow crystals of Alum under different conditions.  One crystal will be grown at room temperature, while the other will be placed in ice.  

Make a hypothesis to the following question:

What effect will cooling have on the size or shape of crystals?

18. My hypothesis is: __________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

Procedures:

· Use two pieces of paper, one labeled “Cooled at room temperature” the other labeled “Cooled in ice”  

· Remove two crystals from the Alum solution in which you created from part I and place one crystal on each of the labeled papers. Each crystal will be a seed crystal to grow larger crystals.  

· Cut two pieces of string about 12 inches long.  

· Tie a string around each of the seed crystals (it’s tricky).  

· Get two beakers and label each, “room temp” and “ice cooled.”  

· Obtain the remainder of the Alum solution from Part I 

· Divide the Alum solution equally into the two marked beakers

· Suspend each seed crystal in their marked beakers by propping a pencil across the top of the beaker.  

19. What time is it? ____________________________________________________________________

20. What is the room temperature? ________________________________________________________

21. What is the temperature of the ice container? _____________________________________________

· Place the beaker labeled “ice cooled” in a container of ice.  

· Place the other beaker in a safe place where it will not be disturbed.  

· Clean up the lab and observe changes to crystal tomorrow.  

22.  What is the shape of the crystals grown at room temperature? _______________________________

_________________________________________________________________________________

23. What is the shape of the crystals grown on ice? ___________________________________________

_________________________________________________________________________________

24. What is the color of the crystals grown at room temperature? ________________________________

_________________________________________________________________________________

25. What is the color of the crystals grown on ice? ___________________________________________

_________________________________________________________________________________

26. What is the size of the crystals grown at room temperature? _________________________________

27. What is the size of the crystals grown on ice? ____________________________________________

28. Was your hypothesis correct? ________________________________________________________

29. Where the crystals similar in shape? ____________________________________________________

30. Where the crystals similar in size? _____________________________________________________

	Grading Rubric for Crystal Formation Lab

(75 pts)
	Points Possible
	Points Earned

	What is your definition of an ordered structure?
	3
	

	If a mineral is in the form of a crystal, what does its external structure reflect?
	3
	

	What are rocks composed of?
	3
	

	What is molten rock?
	3
	

	If the cooling rate is fast for either magma or lava how is the size of the crystals affected?
	3
	

	If the cooling rate is slow for either magma or lava how is the size of the crystals effected?
	3
	

	My hypothesis is (Part I):
	3
	

	What is the shape of the crystals grown in the Alum solution?
	2
	

	What is the shape of the crystals grown in the salt solution?
	2
	

	What is the color of the crystals grown in the Alum solution?
	2
	

	What is the color of the crystals grown in the Salt solution?
	2
	

	What is the size of the crystals grown in the Alum solution?
	2
	

	What is the size of the crystals grown in the salt solution?
	2
	

	Was your hypothesis correct?
	3
	

	Where the crystals similar in shape?
	2
	

	Where the crystals similar in size?
	2
	

	Where the crystals similar in color?
	2
	

	My hypothesis is (Part II):
	3
	

	What time is it?
	2
	

	What is the room temperature?
	2
	

	What is the temperature of the ice container?
	2
	

	What is the shape of the crystals grown at room temperature?
	3
	

	What is the shape of the crystals grown on ice?
	3
	

	What is the color of the crystals grown at room temperature?
	2
	

	What is the color of the crystals grown on ice?
	2
	

	What is the size of the crystals grown at room temperature?
	3
	

	What is the size of the crystals grown on ice?
	3
	

	Was your hypothesis correct?
	3
	

	Where the crystals similar in shape?
	2
	

	Where the crystals similar in size?
	3
	

	
	                Total Points 
	


Amongst the Rocks
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   Earth Science

Amongst the Igneous Rocks
(75 pts)

Instructions:

In this research project you will work with a partner to investigate one particular type of rock and its characteristics that make it unique.  Your research may be conducted by using the Internet, or by using your textbook, and must address the following questions below.  The completion of this research project will be kept in your portfolio in order for you to compile your research to present a final project.

Requirements:

Once you and your partner have completed the research you will hand write a rough draft scientific letter that will be addressed to a fellow colleague (classmate/friend).  Your rough draft letter will be peer edited and graded the next day in class based on the rubric.  You will then type a one-page 12-point font scientific letter including images.  You will include your edited version of your rough draft and turn it in on the date it is due.  The letter must be in essay form, No Bullets; it must convey all information that your partner and you researched.  

I suggest using the following web addresses to obtain your information: http://www.fi.edu/fellows/payton/rocks/create/igneous.htm
http://www.earth.northwestern.edu/people/seth/Demos/XTAL/xtal.html
http://volcano.und.edu/vwdocs/frequent_questions/grp1/question2797.html
http://www.gpc.edu/~pgore/geology/geo101/igneous.htm
http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html
http://mahi.ucsd.edu/Gabi/erth10.dir/magma.pdf.

http://www.nps.gov/brca/geodetect/Rocks%20&%20Minerals/property%20test.htm
http://www.rocks-rock.com/basalt.html
http://volcanoes.usgs.gov/Products/Pglossary/andesite.html
Research Questions:
· What was the name of the type of rock you said you would research in “What are rocks”?

· What forms igneous rock?

· What is magma?

· What happens when magma cools?

· What is significant about the cooling rate of magma?

· What is lava?

· What happens when lava cools?

· What is significant about the cooling rate of lava?

· What are intrusive rocks?

· What are extrusive rocks?

· Is your igneous rock intrusive or extrusive?

· How are igneous rocks classified?

· How many types of magma are there?

· What are the names of the types of magma?

· What are the physical properties of rocks?

· What color is Basaltic magma when it forms into rock?

· What color is Granitic magma when it forms into rock?

· What color is Andesitic magma when it forms into rock?

· What type of magma formed your igneous rock?

· Provide an image of your igneous rock:

Instructions:

Fill in the blanks below to help you with your findings and in creating your scientific letter.  Hint: Do all related questions that are found on each website.
13. My research partners name is: _____________________________________________________
14. The rock I will research is called: ___________________________________________________
15. Igneous rock is formed from either:__________________________________________________
16. Magma is: _____________________________________________________________________
17. When magma cools: _____________________________________________________________
18. The cooling rate of magma determines: ______________________________________________
19. Lava is: _______________________________________________________________________
20. When lava cools: ________________________________________________________________
_________________________________________________________________________________

21. The cooling rate of lava determines: _________________________________________________
22. The igneous rock I am researching is called: __________________________________________
23. Intrusive rocks are formed: ________________________________________________________
24. Extrusive rocks are formed: _______________________________________________________
25. My igneous rock is “Intrusive or Extrusive” (circle one).  

26. Igneous rocks are classified according to:_____________________________________________
27. There are: ____________ types of magma.

28. The names of the different types of magma are as follows:

29. The physical properties of rocks are as follows:

30. Basaltic magma has a __________________________________ color when it cools and hardens.  

31. Granitic magma has a __________________________________ color when it cools and hardens.

32. Andesitic magma has a _________________________________ color when it cools and hardens.  

33. The type of magma that formed my igneous rock is called _________________________, which has a ________________________ color and has cooled “above or below” (circle one), which makes it an “Intrusive or Extrusive” (circle one) igneous rock.  

	Grading Rubric 

Amongst the Igneous Rocks (75 pts)
	Possible Points
	Earned Points

	The type of rock you said you would research in “What are rocks”?
	3
	

	What forms igneous rock?
	4
	

	What is magma?
	3
	

	What happens when magma cools?
	3
	

	What is significant about the cooling rate of magma?
	4
	

	What is lava?
	3
	

	What happens when lava cools?
	3
	

	What is significant about the cooling rate of lava?
	4
	

	What are intrusive rocks?
	3
	

	What are extrusive rocks?
	4
	

	Is your igneous rock intrusive or extrusive?
	3
	

	How are igneous rocks classified?
	3
	

	How many types of magma are there?
	3
	

	What are the names of the types of magma?
	4
	

	What are the physical properties of rocks?
	4
	

	What color is Basaltic magma when it forms into rock?
	3
	

	What color is Granitic magma when it forms into rock?
	3
	

	What color is Andesitic magma when it forms into rock?
	3
	

	What type of magma formed your igneous rock?
	4
	

	Provide an image of your igneous rock:
	4
	

	
	TOTAL POINTS
	


Mr. Ryan










   Earth Science

Amongst the Metamorphic Rocks
(75 pts)

Instructions:

In this research project you will work with a partner to investigate one particular type of rock and its characteristics that make it unique.  Your research may be conducted by using the Internet, or by using your textbook, and must address the following questions below.  The completion of this research project will be kept in your portfolio in order for you to compile your research to present a final research project.

Requirements:

Once you and your partner have completed the research you will hand write a rough draft scientific letter that will be addressed to a fellow colleague (classmate/friend).  Your rough draft letter will be peer edited and graded the next day in class based on the rubric.  You will then type a one-page 12-point font scientific letter including images.  You will include your edited version of your rough draft and turn it all in on the date it is due.  The letter must be in essay form, No Bullets; it must convey all information that your partner and you researched.  

I suggest using the following web addresses to obtain your information: 

http://geology.csupomona.edu/alert/metamorphic/metarxs.htm
http://www.utpb.edu/ceed/renewableenergy/earth%20temp%20profile%202.jpg
http://www.madsci.org/posts/archives/2000-02/950315197.Es.r.html
http://pasadena.wr.usgs.gov/office/ganderson/es10/lectures/lecture13/lecture13.html
http://www.personal.psu.edu/users/c/l/cll161/insys%20441/met_types1.html
http://geology.csupomona.edu/alert/metamorphic/metaclass.htm
Research Questions:
· What was the name of the type of rock you said you would research in “What are rocks”?

· What does the word “metamorphic” mean?

· What are the variables that allow for rocks to change?

· How are metamorphic rocks made?

· Where do metamorphic rocks come from?

· How does the temperature vary within the Earth?

· Why is the Earths core hot?

· How does pressure vary within the Earth?

· What causes the pressure to increase inside the Earth?

· How are hot fluids important in the exchange of minerals?

· What is significant about the cooling rate of magma?

· What are foliated rocks?

· What are non-foliated rocks?

· Is your Metamorphic rock foliated or non-foliated?

· How are metamorphic rocks classified?

· What are the physical properties of rocks?

· Provide an image of your metamorphic rock:

Instructions:

Fill in the blanks below to help you with your findings and in creating your scientific letter.  Hint: Do all related questions that are found on each website.  
34. My research partners name is: _____________________________________________________
35. The rock I will research is called: __________________________________________________
36. The word metamorphic means: ____________________________________________________
37. The variables that allow for rocks to change underground are:

38. Metamorphic rocks are made from either: ____________________________________________
39. Metamorphic rocks are made up of: _________________________________________________
40. The temperature inside of Earth becomes: ____________________________________________
_________________________________________________________________________________
41. The Earths core is hot because: _____________________________________________________
_________________________________________________________________________________
42. The pressure inside of Earth becomes: _______________________________________________
_________________________________________________________________________________
43. The pressure inside Earth becomes greater because: ____________________________________
_________________________________________________________________________________
44. Hot fluids are important in the exchange of minerals because: ____________________________
_________________________________________________________________________________
45. The cooling rate of magma determines: ______________________________________________
_________________________________________________________________________________

46. Foliated rocks are: _______________________________________________________________
47. Non-foliated rocks are: ___________________________________________________________
48.  My rock is a “foliated or non-foliated” (circle one) metamorphic rock called: _______________
49. Metamorphic rocks are classified according to: ________________________________________
_________________________________________________________________________________
50. The physical properties of rocks are as follows:

	Grading Rubric 
Amongst the Metamorphic Rocks (75 pts)
	Possible Points
	Earned Points

	The type of rock you said you would research in “What are rocks”?
	4
	

	What does the word “metamorphic” mean?
	4
	

	What are the variables that allow for rocks to change?
	5
	

	How are metamorphic rocks made?
	5
	

	Where do metamorphic rocks come from?
	5
	

	How does the temperature vary within the Earth?
	4
	

	Why is the Earths core hot?
	4
	

	How does pressure vary within the Earth?
	4
	

	What causes the pressure to increase inside the Earth?
	4
	

	How are hot fluids important in the exchange of minerals?
	4
	

	What is significant about the cooling rate of magma?
	4
	

	What are foliated rocks?
	4
	

	What are non-foliated rocks?
	4
	

	Is your Metamorphic rock foliated or non-foliated?
	4
	

	How are metamorphic rocks classified?
	4
	

	What are the physical properties of rocks?
	4
	

	Provide an image of your Metamorphic rock:
	4
	

	
	TOTAL POINTS
	


Mr. Ryan










   Earth Science

Amongst the Sedimentary Rocks
(75 pts)

Instructions:

In this research project you will work with a partner to investigate one particular type of rock and its characteristics that make it unique.  Your research may be conducted by using the Internet, or by using your textbook, and must address the following questions below.  The completion of this research project will be kept in your portfolio in order for you to compile your research to present a final research project.

Requirements:

Once you and your partner have completed the research you will hand write a rough draft scientific letter that will be addressed to a fellow colleague (classmate/friend).  Your rough draft letter will be peer edited and graded the next day in class based on the rubric.  You will then type a one-page 12-point font scientific letter including images.  You will include your edited version of your rough draft and turn it all in on the date it is due.  The letter must be in essay form, No Bullets; it must convey all information that your partner and you researched.  

I suggest using the following web addresses to obtain your information: 

http://sedimentary.tripod.com/id6.html
http://en.wikipedia.org/wiki/Sedimentary_rock
http://www.personal.psu.edu/users/c/l/cll161/insys%20441/sed_types1.html
http://www.amonline.net.au/geoscience/earth/sedimentary.htm
http://www.windows.ucar.edu/tour/link=/earth/geology/sed_chemical.html
http://www.windows.ucar.edu/tour/link=/earth/geology/sed_organic.html
http://www.nps.gov/brca/geodetect/Rocks%20&%20Minerals/property%20test.htm
Research Questions:
· What was the name of the type of rock you said you would research in “What are rocks”?

· What are sediments?

· What are the two ways sedimentary rocks can form?

· What are the variables for the formation of sedimentary rocks?

· How are sedimentary rocks classified?

· What are Detrital sedimentary rocks?

· What are the two weathering processes?

· What is erosion?

· What causes the process of compaction?

· What is the process of cementation?

· Detrital rocks are named according to what?

· What does the roundness of a sedimentary rock indicate?

· What are chemical sedimentary rocks?

· What are organic sedimentary rocks?

· What are the physical properties of rocks?
· Provide an image of your sedimentary rock:
Instructions:

Fill in the blanks below to help you with your findings and in creating your scientific letter.  Hint: Do all related questions that are found on each website.  
51. My research partners name is: _____________________________________________________
52. The rock I will research is called: ___________________________________________________
53. Sediments are: __________________________________________________________________
54. The two classifications of sedimentary rocks are: 
55. The variables for the growth of sedimentary rocks are as follows:

56. Sedimentary rocks classified according to: ____________________________________________
_________________________________________________________________________________

57. Detrital sedimentary rocks are formed from: __________________________________________
_________________________________________________________________________________
58. The two weathering processes are called:

59. Erosion is the: __________________________________________________________________
60. The process of compaction is caused by: _____________________________________________
_________________________________________________________________________________
61. The process of cementation is caused by: _____________________________________________
_________________________________________________________________________________
62. Detrital rocks are named according to: _______________________________________________
63. The roundness of a sedimentary rock indicates: ________________________________________
64. Chemical sedimentary rocks are formed from: _________________________________________
_________________________________________________________________________________
65. Organic sedimentary rocks are formed from: __________________________________________
66. The physical properties of rocks are as follows:
	Grading Rubric 
Amongst the Sedimentary Rocks (75 points)
	Possible Points
	Earned Points

	The type of rock you said you would research in “What are rocks”?
	4
	

	What are sediments?
	5
	

	What are the two ways sedimentary rocks can form?
	5
	

	What are the variables for the formation of sedimentary rocks?
	5
	

	How are sedimentary rocks classified?
	5
	

	What are Detrital sedimentary rocks?
	4
	

	What are the two weathering processes?
	5
	

	What is erosion?
	4
	

	What causes the process of compaction?
	5
	

	What is the process of cementation?
	5
	

	Detrital rocks are named according to what?
	4
	

	What does the roundness of a sedimentary rock indicate?
	5
	

	What are chemical sedimentary rocks?
	5
	

	What are organic sedimentary rocks?
	5
	

	What are the physical properties of rocks?
	5
	

	Provide an image of your sedimentary rock:
	4
	

	
	TOTAL POINTS
	


Rock Classification Lab
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       Earth Science

Identifying Rocks

(75 pts)

Directions:

Answer the following questions and use the flow chart to help you identify some common rocks.  By answering each question and following the [image: image6.png]


 (arrow) with the answer that best describes the rock you are trying to identify, you will arrive at a possible name for the rock.  As you begin identifying specific rocks answer questions 15-24.  
Rock Identification Questions:

· Look at your rock with a magnifying glass.

1. Do you see many crystals in it (yes or no)? ____________________________

2. If you do not see crystals move down to question # 8:

3. If you see crystals, how are the crystals arranged (scattered or layered)? ______________________________________________

4. If the arrangement of the crystals are scattered, what color are they (light or dark)? ______________________________

· If the arrangement of the crystals are layered move down to question # 7:

5. If the color of the scattered crystals is light, add a drop of hydrochloric acid (HCL).  Does the rock fizz (yes or no)? ____________

· If the rock fizzes, it is most likely a metamorphic rock called Marble.  

· If the rock does not fizz, it is most likely an igneous rock called Granite.  

· If the color of the scattered crystals is dark, it is most likely an igneous rock called Gabbro.  

6. Is the layered arrangement of crystals all the same (yes or no)? ________________________

· If the layers of the crystals are all the same, the rock is most likely a metamorphic rock called Schist.  

· If the layers of crystals are not all the same, the rock is most likely a metamorphic rock called Gneiss.  

7. Do you see any sand grains or pebbles (yes or no)? ___________________________________

· If you do not see any sand grains and pebbles move on to question # 10: 

8. If you see sand grains and pebbles, what is the size of the particles (small or large)? _________________________

· If the particle size of the sand grains and pebbles are small, it is most likely a sedimentary rock called Sandstone.  

· If the particle size of the sand grains and pebbles are large, it is most likely a sedimentary rock called Conglomerate.  

9. Does the rock have holes or is it solid? ________________________________

10. If it has holes, what is the color of the holes (light or dark)? _____________________________

· If the holes in the rock are light, it is most likely a sedimentary rock called Tufa.  

· If the holes in the rock are dark, it is most likely an igneous rock called either Scoria or Pumice
11. If the rock does not have holes, add a drop of HCL to the rock.  Does the rock fizz (yes or no)? _________________________

· If the rock fizzes, it is most likely a sedimentary rock called Limestone.  

12. If the rock does not fizz, does it have layers (yes or no)? ______________________________

13. If the rock has layers, what type of surface does it have (shinny or dull)? ____________________________

· If the layered rock is shinny, it is most likely a metamorphic rock called Slate.  

· If the layered rock is dull, it is most likely a sedimentary rock called Shale.  

14. If the rock does not have layers, does it have a glassy surface (yes or no)? _________________________

· If the rock surface is glassy, it is most likely an igneous rock called Obsidian.  

· If the rock surface is not glassy, it is most likely an igneous rock called either Rhyolite or Basalt.  

Identifying Each Rock

15. Rock #1 is most likely ____________________ type of rock called ________________________________________

16. Rock #2 is most likely ____________________ type of rock called ________________________________________

17. Rock #3 is most likely ____________________ type of rock called ________________________________________

18. Rock #4 is most likely ____________________ type of rock called ________________________________________

19. Rock #5 is most likely ____________________ type of rock called ________________________________________

20. Rock #6 is most likely ____________________ type of rock called ________________________________________

21. Rock #7 is most likely ____________________ type of rock called ________________________________________

22. Rock #8 is most likely ____________________ type of rock called ________________________________________

23. Rock #9 is most likely ____________________ type of rock called ________________________________________

24. Rock #10 is most likely ___________________ type of rock called ________________________________________

	Look at your rock
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	Does it fizz with HCL?
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	Marble
Metamorphic
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	What color are the crystals?
	
	
	
	Granite
Igneous


	Do you see many crystals in it?
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	How are the crystals arranged?
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	Gabbro
Igneous
	

	[image: image13.png]



	
	
	[image: image14.png]



	Are all the layers the same?
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	Schist
Metamorphic
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	Gneiss
Metamorphic


	

	Do you see sand grains or pebbles?
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	What size are the particles?
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Small
	Sandstone
Sedimentary
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	Large [image: image20.png]



	Conglomerate
Sedimentary

	
	
	

	Does it have holes or is it solid?
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	What color are the holes?
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	Tufa
Sedimentary
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	Scoria
Igneous

or

Pumice

Igneous
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	Does it fizz with HCL?
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	Limestone
Sedimentary 
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	What type of surface does it have?
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	Slate
Metamorphic
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	Does it have layers?
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	Shale
Sedimentary
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	Does it have a glassy surface?
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	Obsidian
Igneous
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	Rhyolite
Igneous

or

Basalt
Igneous


Rubric for grading the rock identification Lab

	Requirements
	Points Possible
	Points Earned

	Do you see many crystals in it (yes or no)?


	3
	

	If you see crystals, how are the crystals arranged (scattered or layered)?

	4
	

	If the arrangement of the crystals are scattered, what color are they (light or dark)?


	3
	

	If the color of the scattered crystals is light, add a drop of hydrochloric acid (HCL).  Does the rock fizz (yes or no)?


	4
	

	Is the layered arrangement of crystals all the same (yes or no)?


	4
	

	Do you see any sand grains or pebbles (yes or no)?


	3
	

	If you see sand grains and pebbles, what is the size of the particles (small or large)?


	3
	

	Does the rock have holes or is it solid?


	3
	

	If it has holes, what is the color of the holes (light or dark)?


	3
	

	If the rock does not have holes, add a drop of HCL to the rock.  Does the rock fizz (yes or no)?


	3
	

	If the rock does not fizz, does it have layers (yes or no)?


	3
	

	If the rock has layers, what type of surface does it have (shinny or dull)?


	3
	

	If the rock does not have layers, does it have a glassy surface (yes or no)?


	3
	

	Rock #1 is most likely


	3
	

	Rock #2 is most likely


	3
	

	Rock #3 is most likely


	3
	

	Rock #4 is most likely


	3
	

	Rock #5 is most likely


	3
	

	Rock #6 is most likely


	3
	

	Rock #7 is most likely


	3
	

	Rock #8 is most likely


	3
	

	Rock #9 is most likely


	3
	

	Rock #10 is most likely


	3
	

	
	Total Points
	


Mr. Ryan










       Earth Science

Rock Classification Guide

	Grain Size
	Color
	Other
	Composition
	Rock Type

	fine
	dark
	glassy texture
	lava glass, usually felsic
	Obsidian

	fine
	light
	fine frothy texture
	lava froth, felsic
	Pumice

	fine
	dark
	coarse frothy texture
	lava froth, basaltic
	Scoria

	fine
	light
	contains quartz
	high-silica (felsic) lava
	Felsite

	fine
	medium
	between felsite and basalt
	medium-silica lava
	Andesite

	fine
	dark
	has no quartz
	low-silica (mafic) lava
	Basalt

	mixed
	any color
	fine groundmass with larger grains (phenocrysts)
	feldspar, quartz, pyroxene or olivine phenocrysts
	Porphyry

	coarse
	light
	wide range of color and grain size
	feldspar and quartz with minor mica, amphibole or pyroxene; felsic
	Granite

	coarse
	light
	like granite but without quartz
	feldspar with minor mica, amphibole or pyroxene; felsic
	Syenite

	coarse
	medium to dark
	little or no quartz
	feldspar and dark minerals; mafic
	Diorite

	coarse
	medium to dark
	no quartz; may have olivine
	feldspar and dark minerals; mafic
	Gabbro

	coarse
	dark
	dense; always has olivine
	dark minerals, pyroxene and olivine; ultramafic
	Peridotite

	coarse
	dark
	dense
	pyroxene; ultramafic
	Pyroxenite

	coarse
	green
	dense
	olivine; ultramafic
	Dunite


Igneous Rock

Metamorphic Rocks 

	Foliation
	Grain Size
	Hardness
	Color
	Other
	Rock Type

	foliated
	fine
	soft
	dark
	"tink" when struck
	Slate

	foliated
	fine
	soft
	dark
	shiny; crinkly foliation
	Phyllite

	foliated
	coarse
	hard
	mixed "salt & pepper"
	often has large crystals
	Schist

	foliated
	coarse
	hard
	mixed
	banded
	Gneiss

	foliated
	coarse
	hard
	mixed
	distorted "melted" layers
	Migmatite

	foliated
	coarse
	hard
	dark
	mostly hornblende
	Amphibolite

	nonfoliated
	coarse
	hard
	red and green
	dense; garnet and pyroxene
	Eclogite

	nonfoliated
	coarse
	soft 
	light
	fizzes with acid (calcite)
	Marble

	nonfoliated
	coarse
	hard
	light
	no fizzing with acid (quartz)
	Quartzite

	nonfoliated
	coarse or fine
	hard
	dark
	dull and opaque colors
	Hornfels


Sedimentary Rocks 

	Hardness
	Grain Size
	Composition
	Other
	Rock Type

	hard
	mixed
	mixed rocks and sediment
	round rocks in sediment matrix
	Conglomerate

	hard or 
soft
	mixed
	mixed rocks and sediment
	sharp pieces of same material as groundmass
	Breccia

	hard
	coarse
	clean quartz
	white to brown
	Sandstone

	hard
	coarse
	clean quartz and feldspar
	usually very coarse
	Arkose

	hard
	mixed
	mixed sediment with rock grains and clay
	gray or dark and "dirty"
	Wacke/
Graywacke

	hard
	fine
	very fine sand; no clay
	feels gritty on teeth
	Siltstone

	hard
	fine
	chalcedony
	no fizzing with acid
	Chert

	soft
	fine
	clay minerals
	foliated
	Shale

	soft
	fine
	carbon
	black; burns with tarry smoke
	Coal

	soft
	fine
	calcite
	fizzes with acid
	Limestone

	soft
	coarse or fine
	dolomite (magnesian calcite)
	no fizzing with acid unless powdered
	Dolomite or Dolostone

	soft
	coarse
	fossil shells
	mostly pieces
	Coquina

	very soft
	coarse
	halite
	salt taste
	Rock Salt

	very soft
	coarse
	gypsum
	white or pink
	Gypsum


Transformation of Rocks
[image: image33.png]‘Sedimentary Rocks undergo temendous
heat and pressure and form
Metamorphic Rocls.

P —_—
The

N " Rock

et i o) .

=y
oy ocks

lgneous Rocks are weathered and eroded.
‘Sediments are formed. Sediments are
pressed and cemented together

<5 to form Sedimentary Rocks

lgneous Rocle.

<.
Igneous Rocks




A curriculum unit designed to teach about rocks through computer research and lab activities
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Earth Science

How Rocks Transform
(75 pts)
Instructions:
You will work with a partner to research how can be transformed into different forms of rocks.  Your research may be conducted by using the Internet, or by using your textbook, and must address the following questions below.  The completion of this research project will be kept in your portfolio in order for you to compile your research to present a final research project.  

Requirements:

Once you and your partner have completed the research you will hand write a rough draft scientific letter that will be addressed to a fellow colleague (classmate/friend).  Your rough draft letter will be peer edited and graded the next day in class based on the rubric.  You will then type a one-page 12-point font scientific letter including images.  You will include the edited version of your rough draft on the assigned due date.  The letter must be in essay form, No Bullets; it must convey all information that your partner and you researched.  

I suggest using the following web address to obtain your information: 

http://www.cet.edu/ete/modules/msese/earthsysflr/rock.html
Research Questions:
· What type of rock have you been researching?

· What is the name of the kind of rock you have been researching?

· What is the Rock Cycle?

· What are the three types of rocks

· What would igneous rock become under weathering and erosion?

· What would igneous rock turn into if it was melted?

· What would igneous rock become if it underwent heat and pressure?

· What would metamorphic rock become if it underwent weathering and erosion?

· What would metamorphic rock turn into if it was melted?

· What would sedimentary rock become if it underwent weathering and erosion?

· What would sedimentary rock turn into if it was melted?

· What would sedimentary rock become if it underwent heat and pressure?

· What are the variable for the formation of rocks?

· What would happen to your rock if it underwent weathering and erosion?

· What would your rock turn into if it was melted?

· What would sedimentary rock become if it underwent heat and pressure?

· Provide an image of the Rock Cycle:

Note: 
To provide an image of your rock, copy the image from Google image, and paste it into your word document.  You will use this image in your scientific letter to show what your rock looks like.  

Timeline for Research:

I expect each student to be able to complete a specific amount of work each day research is being conducted on this project.  This portion of the research will be completed in 1-day.  The scientific letter rough draft will be homework for that evening, and will be peer edited and graded the next day in class.  The typing of your scientific letter will be assigned as homework for the next evening.  The final draft for the letter will be due 3 days after the project begins.  

	Day
	Expectation

	1
	Research questions completed 

	2
	Peer editing & computer lab 

	3
	Computer lab finish typing scientific letter

	4
	Research project is due


Rubric for Grading your Scientific Letter

	Requirements
	Possible Points
	Earned Points

	What type of rock have you been researching?


	4
	

	What is the name of the kind of rock you have been researching?


	5
	

	What is the Rock Cycle?


	5
	

	What are the three types of rocks?
	5
	

	What would igneous rock become under weathering and erosion?


	5
	

	What would igneous rock turn into if it was melted?


	4
	

	What would igneous rock become if it underwent heat and pressure?


	5
	

	What would metamorphic rock become if it underwent weathering and erosion?


	4
	

	What would metamorphic rock turn into if it was melted?


	5
	

	W hat would sedimentary rock become if it underwent weathering and erosion?


	5
	

	W hat would sedimentary rock turn into if it was melted?


	4
	

	W hat would sedimentary rock become if it underwent heat and pressure?


	5
	

	What are the variable for the formation of rocks?


	5
	

	W hat would happen to your rock if it underwent weathering and erosion?


	5
	

	W hat would your rock turn into if it was melted?


	5
	

	W hat would sedimentary rock become if it underwent heat and pressure?


	5
	

	Provide an image of the Rock Cycle:


	4
	

	
	TOTAL POINTS
	


Instructions:

Fill in the blanks below to help you with your findings and in creating your scientific letter.  Hint: Do all related questions that are found on each website.  
67. My research partners name is: _____________________________________________________
68. I have been researching about “Igneous, Metamorphic, or Sedimentary (circle one)” rocks.  
69. The specific name of my rock is called: ______________________________________________
70. The Rock Cycle is: ______________________________________________________________

______________________________________________________________________________
71. The three types of rocks are: _______________________________________________________
72. Igneous rock would turn into: ________________________ under weathering and erosion.  
73. Igneous rock would turn into: _____________________ if were melted.  
74. Igneous rock would turn into: ______________________ rock if it underwent heat and pressure.  
75. Metamorphic rock would turn into ___________________ if it underwent weathering & erosion.  
76. Metamorphic rock would turn into: _____________________ if it was melted.  
77. Sedimentary rock would turn into: ____________________if it underwent weathering & erosion.  
78. Sedimentary rock would turn into: _____________________ if it was melted.  
79. Sedimentary rock would turn into _____________________ rock if it underwent heat & pressure.
80. The variables for the formation of rocks are:

81. My rock would turn into: __________________________if it underwent weathering and erosion.  
82. My rock would turn into: __________________________ if it was melted.  
83. My rock would turn into: ______________________________ if it underwent heat and pressure.  
Mr. Ryan










Earth Science

What About Your Rock

Final Project

(75 pts)
Instructions:
You will write a final scientific letter that includes information from all eight of the research projects and lab activities.  This letter will focus on the rock type (igneous, metamorphic, or sedimentary), you have been focusing on.  Read and answer the guiding questions and research through your past work to help you answer the questions, and to help you put together your scientific letter.  The internet may need to be required to help you answer the guiding questions if you are late on any assignments.  

You will hand write a rough draft scientific letter that will be addressed to a fellow colleague (classmate/friend).  Your rough draft will be peer edited and graded the next day in class based on the rubric.  You will then type a one-page 12-point font scientific letter including images and the edited version of your rough draft on the assigned due date.  

The following items should be in your portfolio:

· 4-Scientific Letters
~What are Rocks?

~What are Crystals?

~Amongst the Rocks

~How rocks can be transformed? 

· 3-Lab Packets

~Mineral Identification Lab

~Crystal Formation Lab

~Rock Classification Lab

Project Guidelines: 

You must turn in a hand written edited rough draft, and a typed scientific letter including images.  You will also create a PowerPoint presentation based on the guiding questions, and present it to the class to show your understanding of what rocks are, how they are formed, the different minerals and crystal structures that exist, and how rocks are able to be transformed into other forms of rocks.  
Research Questions:


) What are rocks?


) What are the physical properties of rocks?


) What are minerals?


) What are the three types of rocks?


) How is magma different from lava?


) What are the variables for the formation of rocks?


) What type of rock have your been focusing on?


) What is the specific name of your rock?


) What is the mineral composition of your rock?


) What are some uses of your rock? 


) What is meant by the word “Metallic”?


) Is your rock metallic or nonmetallic? 


) Provide an image of the specific rock you have researched?


) What is a crystal?

) What is the definition of an ordered structure?

) If a mineral is in the form of a crystal, what does its external structure reflect?

) How is the size of crystal growth effected by the rate of cooling?


) What was the name of the crystal structure you identified?


) What is the name of the mineral that contains the crystal structure you identified?


) Provide an image of the crystal structure your identified:


) Provide an image of the mineral that contains the crystal structure you identified: 


) What is the Rock Cycle?


) What would happen to your rock if underwent weathering and erosion?


) What would happen to rock if it underwent heat and pressure?


) What would your rock turn into if it were heated? 


) Provide an image of the Rock Cycle:

Timeline for Research:

I expect each student to be able to answer the research questions on the first day of the assignment.  Your scientific letter rough draft will be assigned as homework for that evening, and will be peer edited and graded the next day in class.  The typing of your scientific letter will begin during the second half of the second day of the project.  The final draft will be due 5 days after the project begins.  

	Day
	Expectation

	1
	Research questions completed 

	2
	Peer editing & computer lab (begin typing)

	3
	Finish typing scientific letter, begin PowerPoint

	4
	Finish PowerPoint presentation

	5
	Research project is due


Rubric for Grading your Scientific Letter

	Requirements
	Possible Points
	Earned Points

	What are rocks?

	3
	

	What are the physical properties of rocks?

	3
	

	What are minerals?


	3
	

	What are the three types of rocks?


	3
	

	How is magma different from lava?

	2
	

	What are the variables for the formation of rocks?


	3
	

	What type of rock have your been focusing on?

	2
	

	What is the specific name of your rock?

	3
	

	What is the mineral composition of your rock?

	3
	

	What are some uses of your rock?


	3
	

	What is meant by the word “Metallic”?


	2
	

	Is your rock metallic or nonmetallic?


	3
	

	Provide an image of the specific rock you have researched?


	3
	

	What is a crystal?


	3
	

	What is the definition of an ordered structure?


	3
	

	If a mineral is in the form of a crystal, what does its external structure reflect?


	3
	

	How is the size of crystal growth effected by the rate of cooling?


	3
	

	What was the name of the crystal structure you identified?

	3
	

	What is the name of the mineral that contains the crystal structure you identified?


	3
	

	Provide an image of the crystal structure your identified:

	3
	

	Provide an image of the mineral that contains the crystal structure you identified:

	3
	

	What is the Rock Cycle?

	3
	

	What would happen to your rock if underwent weathering and erosion?

	3
	

	What would happen to rock if it underwent heat and pressure?

	3
	

	What would your rock turn into if it were heated?

	3
	

	Provide an image of the Rock Cycle:

	3
	

	
	TOTAL POINTS
	


Instructions:

Fill in the blanks below to help you with your findings and in creating your scientific letter. 

1. Rocks are: ____________________________________________________________________
2. The physical properties of rocks are as follows:

3. Minerals are: ___________________________________________________________________

4. The three types of rocks are as follows: 

5. Magma is _________________________________________________________. While lava is: ______________________________________________________________________________

6. The variables for the formation of rocks are as follows:

7. I have your been focusing on “igneous, metamorphic, or sedimentary (circle one)” rocks.  

8. The name of my rock is called: _____________________________________________________

9. My rock is made up of the following minerals:


10. My rock can be used for: __________________________________________________________

11. Metallic means: _________________________________________________________________

12. My rock “metallic or nonmetallic (circle one).”  

13. A crystal is a: ___________________________________________________________________

______________________________________________________________________________

14. An ordered structure is: ___________________________________________________________

______________________________________________________________________________

15. The external structure reflect: ______________________________________________________

______________________________________________________________________________

16. The size of crystal growth is effected by the rate of cooling because: _______________________

______________________________________________________________________________

17. The name of the crystal structure you identified is called: ________________________________

18. The name of the mineral that contains the crystal structure I identified is called: ______________

19. The Rock Cycle is: ______________________________________________________________

______________________________________________________________________________

20. If my rock underwent weathering and erosion it would turn into: __________________________

21. If my rock underwent heat and pressure it would turn into a: _________________________rock.  

22. If my  rock were heated it would turn into: ___________________________________________
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