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In The Earth Sciences
igneous and metamorphic rocks - west virginia university - type: igneous, sedimentary, or existing
metamorphic rocksmetamorphic rocks. • involves recrystallization in the solid state, often with little change in
overall chemical composition.with little change in overall chemical composition. • driving forces are changes in
temperature, pp,pressure, and pore fluids. mineral resources of igneous and metamorphic origin mineral resources of igneous and metamorphic origin learning outcomes 1. describe the processes that act to
form igneous rock. 2. describe the processes that act to form metamorphic rock. 3. explain how different
mineral resources (both igneous and metamorphic) form at plate boundaries. 4. explain how mineral resources
are igneous sedimentary or - north carolina - metamorphic metamorphic metamorphic igneous igneous
igneous sedimentary or metamorphic? part 1 adapted from edited by richard m. busch, figure 4.4; american
geological institute nation associa-tion of geoscience teachers: laboratory manual in physical geology; 7th ed.,
groundwater in igneous, metamorphic, and sedimentary rocks - unesco – eolss sample chapters
groundwater – vol. i – groundwater in igneous, metamorphic, and sedimentary rocks - tóth j. ©encyclopedia of
life support systems (eolss) flows of water through the network of pores. crystal lattice porosity is the space
between crystals, and between the layers of clay minerals and micas. metamorphic rocks - ksu faculty - in
the metamorphic rocks did not crystallize from a magma, but they are stable only at high temperatures and
pressures found deep in the crust. light-colored dikes and sills of igneous rock cut the metamorphic rocks. note
the strong vertical fabric of the canyon wallis pla-nar fabric is characteristic of many metamorphic rocks.
igneous & metamorphic petrology lecture notes - igneous & metamorphic petrology lecture notes by
david t. allison. earth’s internal layers 2 criteria – composition (i.e. mineralogy and geochemistry) – seismic
(mechanical behavior) earth’s layering by composition depth thick layer 7-50km crust basalt (3.0) diorite (2.7)
650km upper mantle 700km principles of igneous and metamorphic petrology second edition principles of igneous and metamorphic petrology second edition this textbook provides a basic understanding
of the formative processes of igneous and metamorphic rocks through quantitative applications of simple
physical and chemical principles. the book encourages a deeper comprehension of the subject by explaining
the gy303 igneous & metamorphic petrology - southalabama - outline of this presentation • graphical
representation of metamorphic reactions and mineral assemblages • types of metamorphic reactions •
metamorphism of mafic and ultramafic igneous rocks • metamorphism of aluminous clastic sedimentary rocks
• metamorphism of calcareous (carbonate) rocks eens 1110 physical geology tulane university prof.
stephen ... - melting of the rock in question. once melting begins, the process changes to an igneous process
rather than a metamorphic process. during metamorphism the protolith undergoes changes in texture of the
rock and the mineral make up of the rock. these changes take place mostly in the solid state and are caused
by metamorphic facies - university of notre dame - metamorphic facies fig. 25.2. temperature-pressure
diagram showing the generally accepted limits of the various facies used in this text. boundaries are
approximate and gradational. the “typical” or average continental geotherm is from brown and mussett
(1993). winter (2010) an introduction to igneous and metamorphic petrology. prentice hall. 1 gold in
lgneous,sedimentary, and metamorphic rocks - gold in igneous, sedimentary and metamorphic rocks by
robert s. jones abstract gold analyses were compiled for about 50 rock types of which more than 50 percent
are igneous, about 30 percent are sedimen tary, and the rest are metamorphic. the analyses for gold made
before 1955 tend to be higher than the newer analyses, so separate rocks and how to identify them.ppt university of arizona - three rock types are: igneous, sedimentary and metamorphic. all rocks on earth are
locked into a system of cycling and re-cycling known as the rock cycle. (*) metamorphic sedimentary igneous
m e l t in g h ea t, pr es s u r e, i on s w ea t h er i n g, t r a n s p or t a t i on l i t h i f i c a t i o n m e l i n g
weathering, transportation ... essentials of igneous and metamorphic petrology - assets - essentials of
igneous and metamorphic petrology all geoscience students need to understand the origins, environments,
and basic processes that produce igneous and metamorphic rocks. th is concise textbook, written specifi cally
for one-semester undergraduate courses, provides students with the key information they need to understand
these ess 439 lecture 1 slides - university of washington - igneous rocks]. petrogenesis--the interpretive
part of the science in which we try to constrain the origin of igneous rocks, i.e., where and how they are
generated, how they crystallize and differentiate, etc. metamorphic rocks, processes, and resources metamorphic rocks are rocks changed from one form to another by intense heat, intense pressure, and/or the
action of hot fluids. protolith or parent rock is the rock type that a metamorphic rock was before it was
subjected to metamorphic conditions. protoliths can be any rock from the three main rock categories: igneous,
sedimentary and metamorphic laboratory manual for physical geology metamorphic rock ... laboratory manual for physical geology . metamorphic page 2 of 18 ... metamorphism occurs throughout the
earth’s crust and mantle and can alter igneous, sedimentary, or even older metamorphic rocks. it is a very
important process along ... textures are not created, but the original sedimentary, igneous, or metamorphic
texture of the parent ... igneous rocks - gomezmichelle.weebly - igneous rocks form from cooled and
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solidified magma or lava. when magma cools slowly inside earth, we get intrusive (plutonic) igneous rocks with
large crystals. when lava cools quickly at or near earth’s surface, we get extrusive (volcanic) igneous rocks
with small or no crystals. these may be vesicular, meaning there are igneous rocks - wvnet - igneous rocks.
this will lead us into discussions on magma, sili-cate minerals, and the construction of a useful illustration that
may be used to both name an igneous rock and determine its mineral content. to simplify the discussion we
are severely reducing the number of igneous rocks you need to know to an essential few. igneous and
metamorphic petrology - 5 figure 1-5lative atomic abundances of the seven most common elements that
comprise 97% of the earth's mass. an introduction to igneous and metamorphic petrology, by john winter ,
prentice hall. metamorphic rocks rock cycle - rhnet - introduction: metamorphic rocks start out as igneous
or sedimentary rocks (or even metamorphic) and are altered or changed by a combination of heat and
pressure (recrystalization). simply put, metamorphism occurs when a previously existing rock, the parent rock,
is buried in the earth under layers of other rock. the deeper the rock is proper11es of igneous rocks bureau of reclamation - classes: igneous, metamorphic, and sedi mentary. igneous rocks originated through
solidification of molten material either at or below the surface .of the earth. igneous rocks comprise such types
as the common granites which formed from tremendously large masses of molten material intruded from
depths of the earth into the crust, then 1 metamorphic rocks - msnucleus - metamorphic rocks.
metamorphic rocks are best identified when looking at the rock as you see them in nature. you can clearly see
the deformation and features that are characteristic of an entire area. metamorphic rocks were once
sedimentary, igneous, or another metamorphic rock. these rocks are physically deformed and chemically
changed due to igneous, sedimentary and metamorphic rocks handout - metamorphic rocks •
metamorphic rocks are rocks from sedimentary and igneous origin that have been changed through high
pressures and temperatures during orogenesis (mountain building) or during igneous intrusion (contact
metamorphism) metamorphic rocks (cont.) • since new minerals are created during metamorphism, the end
product (metamorphic metamorphic petrology metamorphism: process of ... - metamorphic facies
metamorphic facies: all the rocks that have reached chemical equilibrium under a particular set of physical
conditions. • facies concept developed by eskola (norway, 1915) to compare metamorphic rocks from different
areas. • look at several protoliths to determine facies. melting, cooling and hardening turns you into an
igneous rock! - igneous metamorphic igneous metamorphic metamorphic sedimentary metamorphic all
types. big sur mammoth lakes santa cruz klamath mountians map adapted by the california academy of
sciences \rfrom the california geologic survey's simplified geologic map of california, map sheet 57
metamorphism of mafic rocks - university at buffalo - f if water unavailable, mafic igneous rocks will
remain largely unaffected, even as associated sediments are completely re-equilibrated f coarse-grained
intrusives are the least permeable and likely to resist metamorphic changes f tuffs and graywackes are the
most susceptible metamorphism of mafic rocks plagioclase: where do metamorphic rocks occur? metamorphic reactions that produce different minerals by the addition of water or carbon dioxide occur at
higher temperature and pressure than chemical weathering. the metamorphism of olivine in mafic and
ultramafic igneous rocks is a common metamorphic reaction that involves both water and carbon dioxide.
2mg2sio4 + 2h2o +co2(g) →mg3si2o5(oh ... pattern chart - geologic map - metamorphic, igneous, and veinmatter lithology patterns (series 700) [usually reserved for use on stratigraphic columns, sections, or charts]
metamorphic lithology patterns (701–710) igneous and vein-matter lithology patterns (711–33) glacial and
periglacial patterns (series 500) glacial patterns (521–524) periglacial patterns (591–595) introduction to
types and classification of rocks - formation. these are; igneous rocks, sedimentary rocks and
metamorphic rocks. igneous rocks are formed by the solidification and cooling of magma in volcanic areas,
while sedimentary rocks are formed by low temperature accumulation of sediments in tectonic basins and
topographical sinks. metamorphic rocks on the rocks and minerals - worcester polytechnic institute between rocks and minerals (see vocabulary with definitions). procedure the instructor will: 1. for homework,
ask students to bring in three rocks from home in preparation for this lesson. 2. explain the three different
types of rocks: igneous, metamorphic and sedimentary (see vocabulary with definitions). 3. investigation 1
how is radon related to rocks, soils, and ... - investigation 1 introduction rocks are classed into three
groups (igneous, sedimentary, and metamorphic) based upon how they form. igneous rocks (from “fire”) form
when molten rock, called magma, hardens. they include many different minerals, such as silica, aluminum, and
iron. molten rock forms when rocks are melted by heat inside the earth. where does radon come from? new jersey - metamorphic rocks (“change”), such as slate, originated as igneous or sedimentary rock
materials, but have been physically changed by intense heat or pressure inside the earth. to understand where
uranium is found in rock materials, you have to understand the basic features of igneous rock formation. as
magma solidifies, various minerals are rock cycle webquest! name: date: period: - igneous metamorphic
sedimentary igneous metamorphic sedimentary igneous metamorphic sedimentary igneous metamorphic
sedimentary igneous metamorphic sedimentary 6. now click on the next chapter, titled “how rocks change”.
lab 2: rocks page 1 of 9 l 2: r identification due ... - types of rock: igneous, sedimentary and
metamorphic. in the fourth session, you will be given a selection of “unknown” specimens and asked to fully
describe, identify and interpret them. the first three sessions will each make up 10% of the grade for this lab,
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igneous and metamorphic petrology - unesco – eolss sample chapters geology – vol. ii - igneous and
metamorphic petrology - angelo peccerillo ©encyclopedia of life support systems (eolss) since average
geothermal earth gradient is about 30 °c km–1, it can be deduced easily that most of the rocks forming the
crust and mantle are indeed metamorphic. rocks in the crust - classzone - the metamorphic rock could
change into a sedimentary rock. rocks in the crust igneous, sedimentary, and metamorphic rocks are all found
in earth’s crust. but these rock types are not evenly distributed. most of earth’s crust—95 percent of
it—consists of igneous rock and metamorphic rock. rocking the rock cycle (part 1 of 3) - nasa - rocking the
rock cycle (part 1 of 3): [based on ehow’s rock cycle game] what is it? rocks and minerals help scientists
decipher things about past periods on our earth and other planets. the rock cycle helps us understand what
conditions helped formed those rocks, which can tell us a lot about the history of a region. the mars chapter
22: classification of metamorphic rocks - (2001) an introduction to igneous and metamorphic petrology.
prentice hall. schist: a metamorphic rock exhibiting a schistosity. by this definition schist is a broad term, and
slates and phyllites are also types of schists. in common usage, schists are restricted to those metamorphic
rocks in which the foliated minerals are rock cycle crayon lab - deer valley unified school district - 16.
save one small piece of the “metamorphic rock.” making igneous rock- part iii 17. igneous rocks form deep
within the earth. they originate in magma chambers embedded in solid rock. 18. take your remaining crayon
rock in the aluminum foil to the front of the classroom to be melted. the cooling process will then form igneous
rock. 19. rock cycle diagram - germantown municipal school district - rock cycle diagram the rock cycle
diagram below is an easy-to-read model of how rocks can change over time. directions: use the diagram above
to answer the questions below. ... sedimentary, igneous, and metamorphic 2. follow the arrow from
sedimentary rock to metamorphic rock. what process is edible igneous - out of the rock - formed:
sedimentary, metamorphic, and igneous. extreme heat within the earth melts the rock. molten rock under the
earth’s sur-face is called magma, when it erupts onto the surface it is called lava. when magma and lava cool
and harden igneous rocks are produced. many minerals are found in igneous rocks, producing crystals of
various shapes ... chapter 10. metamorphism and metamorphic rocks - parent rocks are changed to
make metamorphic rocks the parent rock or protolith is the rock that exists before metamorphism starts. it can
be any of the three rock types: sedimentary, igneous, or metamorphic. the critical feature of the parent rock is
its mineral composition. metamorphic rocks & processes - lakehead university - metamorphic rocks
allows geologists to assess the temperatures and pressures the parent rock encountered. • knowledge of
metamorphic processes and rocks is valuable, because metamorphic minerals and rocks have economic value.
for example, slate and marble are building materials, garnets are used as gemstones igneous rocks msnucleus - igneous rocks form from molten rocks, which are thick, fluid masses of very hot elements and
compounds. there are many different types of igneous rocks. however, they were once melted and have since
cooled down. the two major factors t hat influence the creation of igneous rocks are the original rock that was
melted and the cooling history of ... igneous, sedimentary & metamorphic rocks - igneous, sedimentary &
metamorphic rocks sedimentary-sandstone metamorphic- gneiss igneous- diorite. 1. what is a rock? •naturally
occurring (not man made) •solid •mixture of minerals other organic matter. 2. what makes a rock different
from a mineral? rock both mineral made of one or more geology laboratory: metamorphic rocks - geology
laboratory: metamorphic rocks revised on 10/8/2012 page 2 of 9 igneous rocks form from magma, which is not
a rock (since it is a fluid) and sedimentary rocks lithify from loose sediment or precipitate from a solution.
metamorphic rocks form gradually from existing rocks in solid state, so they remain rocks throughout the
process. for those about to rock (cycle) - gk-12 - for those about to rock description: the goal of this lab is
to review the rock cyclee rock cycle shows the relationship between the three main types of rocks: igneous,
metamorphic, and sedimentary. types, grade and facies of metamorphism - a rock or a rock complex may
bear the effects of more than one metamorphic event (e.g. contact metamorphism following regional
metamorphism), and thus the following types of metamorphism can be distinguished. monometamorphism is a
metamorphism resulting from one metamorphic event (fig. 2.2a and 2.2b). layers in time: geology of grand
canyon - sedimentary rocks at igneous, or even metamorphic. grand canyon the original rock is changed are
sandstone, shale (or mudstone), and limestone. metamorphic rocks are rocks that have been changed under
great heat and pressure. the original rock can be sedimentary, into something new, just as a caterpillar
“metamorphoses” into a butterfly.
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