Eighth Grade

Science Module 

8-3.4

Part B
Earth’s Structures and Processes

Lesson A-B
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Student Information Sheet
SEDIMENTARY ROCKS 

1 - Shale - Formed by accumulation of mud. Place a dot where you would expect mud to accumulate. 

2 - Sandstone - Formed by erosion of older rock and transported by water and wind. Place a dot in such a position that older rocks eroded from high spots could be re-deposited. 

3 - Conglomerate - Made up of cemented pebbles, gravel, and sand. Place a dot where such a variety of rocks might occur. Consider ways in which pebbles, gravel, and sand form. 

4 - Limestone - Formed from shells of ocean creatures. Place a dot where such shells might accumulate. 

IGNEOUS ROCKS 

5 - Pumice – A very light-weight "foamy" extrusive igneous rock formed during an explosive volcanic event Place a dot where such an event might occur and where the pumice might be found. 

6 - Basalt - Heavy, dark-colored extrusive igneous rock resulting from thick non-explosive lava flows. These rocks formed Hawaii, for example. Place a dot where non-explosive lava flows might be found. 

7 - Granite – A light-colored intrusive igneous rock. It came from magma deep within the earth and cooled before it reached the surface. Place a dot to indicate where such rocks might form or be found. 

8 - Gabbro – A dark-colored intrusive igneous rock. It has a higher iron content than the granite so it is darker in color and more dense than granite. It cooled within the earth and was exposed on the surface because of faulting, uplift, and erosion. Place a dot where such conditions might be found. 

METAMORPHIC ROCKS 

9 - Schist - This rock is formed as a result of heat and pressure associated with intrusive igneous rock bodies that affect surrounding sedimentary and/or metamorphic rocks. Place dot in an area where such conditions might be found. 

10 - Quartzite - This rock was formerly sandstone that has been changed by the effects of deep burial and heat. Place dot where such conditions might be found. 

11 - Gneiss (pronounced "nice") - Formed from the effects of heat and extreme pressure on granite, diorite or other intrusive igneous rocks. Place dot where such conditions might be found. 

12 - Marble - Marble is formed from limestone that has been physically changed by deep burial and the effects of high temperature. Place dot near a spot where the original rock might have been formed and where high temperature might have occurred. 

	Rock

Andesite
	[image: image31.emf]
	Igneous, Extrusive

It is the intermediate type between basalt and dacite.
	Fine grained, volcanic, intermediate in color



	Rock

Basalt


	

	Igneous, Extrusive

Si, O, Al, Mg, Fe, Na, Ca.

Numerous types
	Dark, fine grained. Usually rich in iron and magnesium.



	Rock

Breccia
	

	Sedimentary

rock composed of broken fragments of minerals or rock cemented together
	Coarse fragments, Angular clasts



	Rock

Chert
	

	Sedimentary

Mainly composed of Silicon Dioxide (SiO2)
	Chemical – fine grain, hard rock, fails fizz test



	Rock

Coal


	

	Sedimentary

Composed of Carbon (C)


	Dark brown to black, glassy texture, brittle. Hardness and specific gravity vary. 



	Rock

Conglomerate
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	Sedimentary

Numerous types: particles cemented by CaCO3 , SiO2 , and iron oxides (FeO, Fe2O3 , Fe3O4)

	Coarse grained, with fine grained matrix cemented by calcite, silica or iron oxide.



	Rock

Dacite
	

	Igneous

It is intermediate in compositions between andesite and rhyolite.

	Felsic – light colored



	Rock

Diabase (Dolerite)
	

	Igneous

Composed of iron-rich pyroxenes and plagioclase labradorite
	Medium grained, Felsic – light colored; dirty yellow to gray on outside; lustrous dark green on inside (used for roofing granules and quarried as “black granite”)

	Rock

Diorite
	

	Igneous, generally Intrusive

Mainly composed of composed principally of plagioclase feldspar (typically andesine), biotite, hornblende, and/or pyroxene.
	Course grained, intermediate in color



	Rock

Gabbro


	

	Igneous, Intrusive

Numerous types. Ca, Al, Si, O, Fe. Maybe P and Ti


	Fine to coarse grained, dark colored with interlocking grains of feldspar and hornblende.



	Rock

Gneiss


	

	Metamorphic

Si, O, Al, K, Na, Ca Maybe Fe, Ti, Mg, Mn


	Coarse grained. Light-colored bands (quartz & feldspar) of granular texture. Dark bands (mica and/or hornblende) are layered (foliated). 



	Rock

Granite


	

	Igneous, Intrusive

SiO2, Al, K, Na, Ca

Numerous types
	Coarse grained, light colored, Chiefly quartz (up to 50%) and feldspar. Extremely hard.



	Rock

Limestone


	

	Sedimentary

50% of rock is CaCO3 and/or CaMg(CO3)2

	Fine to coarse grained with 50% or more being a carbonate rock. Soft, passes fizz test



	Rock

Marble

	

	Metamorphic

Essentially CaCO3 and/or CaMg(CO3)2

	Fine to coarse grained. From limestone, recrystallized calcite and/or dolomite. Soft rock; passes fizz test



	Rock

Obsidian
	


	Igneous

70–75% SiO2,
plus MgO, Fe3O4
	Glassy; dark to black – felsic (DOES NOT follow normal color index); specific gravity ~ 2.6

	Rock

Peridotite
	

	Igneous, generally Intrusive

consists mostly of the minerals olivine and pyroxene; contains less than 45% silica. It is high in magnesium, reflecting the high proportions of magnesium-rich olivine, with appreciable iron. 
	Ultramafic; course-grained; Peridotite is derived from the Earth's mantle,



	Rock

Pumice


	

	Igneous, Extrusive

Usually 65% to 70% SiO2 and 10% to 20% Al2O3 Usually K, Na, and Ca


	Light and frothy. Gas bubbles are trapped in the rock during rapid cooling.



	Rock

Quartzite


	

	Metamorphic or Sedimentary

Mainly composed of SiO2 - quart and sandstone

	Formed by recrystallization of sandstone or chert, or grains cemented together by fine silica; Non-foliated, with non-orientated grains, hard rock, fails fizz test



	Rock

Rhyolite
	

	Igneous, Extrusive

felsic (silica-rich) composition (typically > 69% SiO2. Usually composed of quartz, alkali feldspar and plagioclase
	Fine grained, volcanic, felsic – light colored

It may have any texture from glassy to aphanitic to porphyritic.  



	Rock

Sandstone


	

	Sedimentary

Numerous types, mostly SiO2, cemented by clay-sized sands or silica or carbonate cement
	Fine to medium grained, composed of many rounded or angular fragments set in fine-grained matrix.



	Rock

Schist


	

	Metamorphic

Numerous types. Mainly O, Si, Al, Mg


	Parallel layers of flaky minerals such as mica. Easily split or cleaved. Crystalline rock. Occurs in thin layers.



	Rock 

Scoria
	

	Igneous

Usually composed of basalt or andesite.   
	Frothy; mafic – dark colored; has a specific gravity greater than 1 and sinks in water



	Rock

Shale


	

	Sedimentary

Numerous types. Mainly

contains Si, O, Al, Mg, Fe, K, Ca, Na, sometimes C


	Fine grained, formed by compressing clay, silt or mud. Breaks easily into thin layers.



	Rock

Siltstone
	

	Sedimentary

A sandstone composed of grains of quartz usually held together by calcium carbonate
	Fine grained – cannot see individual clasts; non-foliated, “clay the size”

	Rock

Slate
	

	Metamorphic

Foliated

Mainly Composed of quartz and muscovite or illite, often along with biotite, chlorite, hematite, and pyrite
	Dull, very fine grained – no visible minerals– passes “tink test”
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Information Sheet (Answer Sheet)
SEDIMENTARY ROCKS 

Sample 1 - Shale - Formed by accumulation of mud. Place dot near edge of ocean. 

Sample 2 - Sandstone - Formed by erosion of older rock and transported by water and wind. Place dot between volcano and mountain where the drawing shows "sedimentary rocks". 
Sample 3 - Conglomerate - Made up of cemented pebbles, gravel, and sand. Place dot at the base of the mountain where the sedimentary rocks make contact. 

Sample 4 - Limestone - Formed from shells of ocean creatures. Place dot in the ocean where "sedimentary rocks" is shown on the drawing. 

IGNEOUS ROCKS 

Sample 5 - Pumice - Very light-weight "foamy" extrusive igneous rock formed during an explosive volcanic event. Place dot next to the large smoking volcano. 

Sample 6 - Basalt - Heavy, dark-colored extrusive igneous rock resulting from thick non-explosive lava flows. These rocks formed Hawaii, for example. Place dot next to one of the islands in the ocean. 

Sample 7 - Granite - Light-colored intrusive igneous rock. It came from magma deep within the earth and cooled before it reached the surface. Place dot on or next to the volcano where "intrusive igneous rocks" are shown. 

Sample 8 - Gabbro - Dark-colored intrusive igneous rock. It has a higher iron content than the granite so it is darker in color and more dense than granite. It cooled within the earth and was exposed on the surface because of faulting, uplift, and erosion. Place dot on or near to the mountain on the right side of the drawing. 

METAMORPHIC ROCKS 

Sample 9 - Schist - This rock is formed as a result of heat and pressure associated with intrusive igneous rock bodies that affect surrounding sedimentary and/or metamorphic rocks. Place dot in the area of metamorphic rocks next to the intrusive igneous body on right side of the volcano. 

Sample 10 - Quartzite - This rock was formerly sandstone that has been changed by the effects of deep burial and heat. Place dot between the volcano and the mountain where "metamorphic rocks" is indicated. 

Sample 11 - Gneiss (Pronounced "nice") - Formed from the effects of heat and extreme pressure on granite, diorite or other intrusive igneous rocks. Place dot near the base of the mountain where "metamorphic rocks" is shown. 

Sample 12 - Marble - Marble is formed from limestone that has been physically changed by deep burial and the effects of high temperature. Place dot near the "ocean floor" on the drawing. 
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ANSWER SHEET  

Career Connections

Geologists study the composition, processes, and history of the Earth. They try to find out how rocks were formed and what has happened to them since their formation. They also study the evolution of life by analyzing plant and animal fossils.

Volcanologists study the remains of either dead or dormant volcanoes, or monitor volcanoes that are dormant, but may become active or "reawaken.” A significant portion of a volcanologist’s work is also done in the laboratory and office, analyzing rock samples, reading and writing scientific papers, performing computer modeling of various aspects of eruptions, and interpreting the data that they have collected from the field. Basically, the goals of volcanology are to understand how and why volcanoes erupt, how to predict eruptions, their impacts on the history of the Earth and how they may affect humans and their environment. It is also important for volcanologists to be able to interpret and publish/present their findings in such a way that it is easy for the general public to understand.

Seismologists are scientists who study earthquakes and seismic waves. They study the earth movements - like mini earthquakes - that may precede a major volcanic eruption. The Seismologist may also set up monitoring equipment near to the volcano. The seismologist is an important scientific member of the team who help scientists predict eruptions. They may be helped in their task in predicting an eruption by the geo-chemist and others who will measure the gases from the volcano.

Standard 8-3: The student will demonstrate an understanding of materials that determine the structure of Earth and the processes that have altered this structure. (Earth Science)





Indicator 8-3.4: Explain how igneous, metamorphic, and sedimentary rocks are interrelated in the rock cycle.





Other indicators addressed:  


Indicator 8-1.2: Recognize the importance of a systematic process for safety and accurately conducting investigations.





Indicator 8-1.3: Construct explanations and conclusions from interpretations of data obtained during a controlled scientific investigation.





Indicator 8-1.7: Use appropriate safety procedures when conducting investigations.
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THE ROCK CYCLE


Igneous Rocks - 
Rocks that form from the cooling of motlen 
rock (magma), Example: granite and 
basalt


Sedimentary Rocks - 
Rocks that are fromed from pieces of 
other rocks, Example: sandstone, or that 
are deposited from the ocean by chemical 
processes, Example: limestone


Metamorphic Rocks - 
Rocks that are changed by heat and 
pressure without melting, Example: gneiss






