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Course Specification of: lgneous and Metamorphic Rocks

General information about the course il (& dalal) cila ghall
1 208l aul Igneous and Mgtamorphic Rocks
’ Course Title Al galial) g 4y Ul ) sdual)
) 4ad g 84l ey GEOS321
) Course Code and Number
Credit Hours 8aaizall clelud) syl
3 JJM daaizal) cile L) <) _palaa glﬂﬁ Ol i Gy "Tot'aI‘
. Credit Hours Lecture Practical Seminar/Tutorial Training
2 1 - - 3
4 il oA Juadll g (g giual) 3 Level, First Semester Js¥! Juadll (il (5 sivudl)
) Study Level and Semester
(2229 Of) Uudal) Aiiluad) cithiial) General Geology (1) PNR111 (1) 4de da sl
5 Pre-requisites (if any) Mineralogy and Crystallography GEOS222 <l shis (las
Optical Mineralogy GEOS224 (all Sl yay
(@325 Of) Gabaal) ciltliall Non 2 &Y
.6 N _
Co-requisites (if any)
r Rl A Gy M) el ) Geosciences d sl saall o glall
Program (s) in which the course is offered
8 D8 (i Al English ¢ kil
: Language of teaching the course
R FINBETIRTS Semester lws
: Study System
10 SR (i (e Lagdall 2 ) pall 5 J 5yl 4408
’ Location of teaching the course Faculty of Petroleum and Natural Resources
1l oot il ga (9)»= P SNA dasa alla 2
) Prepared by Associate Prof. Khaled M. KHANBARI
) Date of Approval
Course Description il ciajy
A oaaYh ) kel Caa i Al ) Rl Caay
This course is designed to give a fundamental A Aanlal Al cllaey ) Sall 138 avanal o
background in hard rocks petrology. In igneous dg Ul Haallale o a A Alall ) auall ble
petrology part, students review the essentials of the (nsS3 eJual lpulad GOl aal ) Caga
origin, formation, properties, chemical 3 el (aibad y el (S il (ailas
composition, and prop'er_ties of magmas; igneous ity S Jg; il A 5 ) diLaYL
textu_re_s apd structure;, igneous petrography and )l 3 eleall A a1 Ay ) il
classification; tectonics and igneous processes. In ) e e b Al Al o
the metamorphic petrology part, students review DI e R BT Jal O
.- M\deég\ﬂg_\)ﬂ\eﬁu}u‘d}ud\
and study agents, types, processes, and conditions .. : .
@M?hd};ﬂ\ u})léa}&”_i\.;dm ct\y\ AR
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of metamorphism; structures, textures, and mineral Al Glaaadl) g i) g Sl Ay )
assemblages; metamorphic facies and regional A Sl 4paaY) g caalBY) (0 SN 5 gl Clins
occurrence and tectonic significance of Aaidl jaall
metamorphic rocks.
Course Intended Learning Outcomes (CILOs) Jiall ahd cila j3s
:After completing the course, the student will be able to || :¢)) (Ao 138 Ul ¢ 9% gy jBall A 3 (o £ LgANY) 22y
al. | Define the common igneous and metamorphic Ll Al el i) -al
rocks. Rl . ,& fu 7=
RIRA R

a2. | Classify igneous and metamorphic rocks based Aatall g )l Hdall Caay | — a2

on mineralogy, chemistry and textures. B} - i
v Y a5 i) S ) Gl e
RO

bl. [ Relate the history of igneous and metamorphic Al g dg il saall & 5 day g -bl

rocks to their tectonic setting. P .
(s i<l Lgraia g

b2. | Understand the processes whichare responsible || 4 Ll ) saall (p & e A g pedl clilaall agsy | - b2
for forming igneous and metamorphic rocks. A gasdl

cl. | ldentify the common rock-forming minerals in Dsdall <8 Al AL el e capaty | - el
igneous and metamorphic rocks in hand sample (s dasn dne 8 Al aidl s 4 Ul ) saall
and thin section. (2 sSas 5 Sl alafinly) 4 ) day 0 DA

c2. | Interpret of phase diagrams to explain the Dsaallg o m il Ay ) shll Glabadll jusy | - €2
diversity of igneous and metamorphic rocks. Al gaiall g 4y,

dl. | Workin small groups to research and collate Sl sladll e Gl jura e gaaa (B e | - d1
information on a given topics to gain an ped QLAY Aima e g 50 J9a Lernand
understanding of geological processes. s gl gl el

d2. | Write and present an accurate report on igneous LU Al e B8y sy S | - d2
and metamorphic rocks. RAPSAP

:@UJ#@M\QQJ&A@JJM\PM‘QQPKAMJA

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)

SR (e 53 gl alail) iy A

(Course Intended Learning Outcomes)

Tabiall (e 83 gpualall alzdl) Cila jiia
(Program Intended Learning Outcomes)

al

Define the common igneous and metamorphic rocks.

Al | Express knowledge and understanding
of geological-specific theories,

paradigms, concepts and principles, in
addition to general literature and basic

science.

mineralogy, chemistry and textures.

Classify igneous and metamorphic rocks based on

A2 | Explain fundamental geological
principles and concepts in theoretical,

practical and vocational situations and
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the possibility of applying them.
b1l | Relate the history of igneous and metamorphic rocks B1 | Integrate synthesized geological data
to their tectonic setting. on a range of spatial and temporal
scales to allow for scientific
interpretations.
b2 | Understand the processes which are responsible for B2 | Explore knowledge and skills in
forming igneous and metamorphic rocks. solving geological and environmental
problems logically and professionally.
cl | Identify the common rock-forming minerals in C1 | Demonstrate the ability to identify
igneous and metamorphic rocks in hand sample and rocks, minerals, and different structure
thin section. in the field and in the lab.
c2 | Interpret of phase diagrams to explain the diversity of | C2 | Apply new and established
igneous and metamorphic rocks. technologies with efficiency to collect
and interpret geological data,
recognizing their strengths and
limitations.
dl | Work in small groups to research and collate D1 | Adjust to new environment, and
information on a given topics to gain an understanding function in diverse learning and
of geological processes. working environments.
d2 | Write and present an accurate report on igneous and D2 | Elucidate the necessary skills of
metamorphic rocks. practicing responsible and personal
characteristics with discipline, and
ability in making decision.

A o8 g adail) g andail) ciliasi) by aledl) Cila A dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

sad 58l 5 alail) g asteil) danii) Sy (agdl) 5 i jlaall) ) jEal) aled il e dag) ga 2Y g
First: Alignment of Knowledge and Unde rstanding CILOs
gl 9 43 jaal) /5 Ral) iy e alall g andil) Aol i)

Knowledge and Understanding CILOs Teaching Strategies

o 8a) A i
Assessment Strategies

a1 - | Define the common igneous and Lectures Mid-Term Exam
metamorphic rocks. Discussion Final Exam
a2 - | Classify igneous and metamorphic rocks Practical Exercises

Direct self-study

based on mineralogy, chemistry and - ]
Field trips

textures.

:ﬁjﬁﬂ\J Qi) :\...\*3\‘)3“14 (:\..,\JAM‘ le.g.a.“) Jaall ‘aw Cila i L}L}A :L.'\.'M
Second: Alignment of Intellectual Skills CILOs
AL A @ jlgall /o Rall cila i
Intellectual Skills CILOs

pa gEl) Ao i
Assessment Strategies

alail) g anladl) doausi) yic)

Teaching Strategies
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b1 - | Relate the history of igneous and Lectures Mid-term Exam
metamorphic rocks to their tectonic _Discussion Final Exam
setting Direct self-study Tasks and
Cooperative study Assignments

b2 - | Understand the processes which are
responsible for forming igneous and
metamorphic rocks.

2 9810 g o pal) Al faaly (Apbead) g Aigral) i jlgeall) [ Ral) albes il e dag) ga s
Third: Alignment of Professional and Practical Skills CILOs

Al g Agigall i gl /5 jhal) il y3a aladl g adatl) Toadl 3l s3] ) i
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies

c1- | Identify the common rock-forming Lectures Mid-term Exam

minerals in igneous and metamorphic Discussion Final Exam

rocks in hand sample and thin section. Practical Exercises Tasks and

- - Direct self-study Assignments

c2- Ir_lterpl_ret of [_Jhase diagrams to expla!n the Cooperative study

diversity of igneous and metamorphic

rocks.

2 9810 g o i) A iy (Aalad) il jlgeall) ) jiall alesi il Aa dag) g slayl
Fourth: Alignment of Transferable (General) Skills CILOs

LA i e Al g alal) Lo i a SAT) L i
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1- | Work in small groups to research and Lectures Mid-term Exam
collate information on a given topics to Discussion Final Exam
gain an understanding of geological Direct self-study Writing Reports

processes Cooperative study

do- | Write and present an accurate report on
igneous and metamorphic rocks.

Course Content __iall 5 giaa

Theoretical Aspect ¢ bl cilall &le g 54

. . . e clelud) sy
A2 | Clagd) /A ) Cle gua sal) 4 Al Cle gua gall ) Aladl) P ON
Order Topic List / Units Sub Topics List Number | Contact | il alsil)

of Weeks Hours (CILOs)

- The Earth's interior
- Pressure and temperature

1 Introduction variation with depth 2 4 31632’
- Magma generation in the
Earth
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- Physical properties of magma
- Compositional terms
- IUGS classification of

ipe .- plutonic igneous rocks
2 Classification of - IUGS classification of 1 2

Igneous rocks volcanic and hypabyssal
igneous rocks

- Pyroclastic rocks

- Primary textures (crystal/melt

Textures of interactions) al, a2,

igneous rocks - Secondary textures: post- b2
magmatic changes

- Extrusive, or volcanic
Igneous structures processes, products and
4 and field landforms 1 2

relationships - Intrusive or plutonic,
processes and bodies

- The phase rule

- Two component systems
involving melt 1 2

- Phase diagrams of ternary
systems

- Modal mineralogy versus
normative mineralogy

- Variation diagrams based on

Chemistryv of major elements
y - Major element indices of 1 9 a2, b2,

igneous rocks differentiation c2

- ldentification of
differentiation processes
using trace elements

- Oceanic magmatism

Tectonic - Convergent margin al a2,

7 occurrence of magmatism 1 2 b1, b2,

igneous rocks - Intercontinental volcanism di, d2

- Intercontinental plutonsim

- The limits of metamorphism

Introduction to - Metamorphic agents and al, a2,

metamorphism changes b2

- Types of metamorphism

Classification of - Foliated and lineated rocks al, a2,
metamorphic rocks - Non-foliated and non-lineated cl

al, a2,
cl

al, a2,
b2

Igneous phase
diagrams

a2, b2,
c2
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rocks
- Specific metamorphic rocks
- The processes of deformation
and recrystallization
- Textures of contact
Structures and metamorphism L 2
10 textures of - High-strain metamorphic 1 2 a b; '
metamorphic rocks textures
- Shear sense indicators
- Regional orogenic
metamorphic textures
- Equilibrium mineral
Mineral assemblages > b
11 assemb|age3 in - The phase rule in 1 2 il, 02,
metamorphic rocks metamorphic systems ’
- Chemographic diagrams
- Metamorphic facies
Metamorphic - Facies series
> facies and - Metamorphism of mafic 1 5 al, b2,
metamorphosed rocks cl
mafic rocks - Pressure-Temperature-Time
(P-T-t) paths
Regional - Metamorphism along
convergent plate margins
13 OccurrenC? and - Metamorphism in continental 1 5 gi ﬁg
) t?‘?ton'c collisions q 1’ q 2’
S|gn|f|can_ce of - Metamorphism in rifting ’
metamorphic rocks terrains
Lladl) clelud) § aula) 2
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (s Of) Aland) e guca gal)
7 LY e el | s
i il / Ctadll /Agland) Gl & agadty | T
Order Practical / E ises/ Tutorials toi Number of & alail)
ractica xercises/ Tutorials topics el F?QJ?? Course ILOS
Description of igneous rocks and their mineral
1 S . 1 2 al, a2
composition in hand specimen
2 Textures of igneous rocks in hand specimen 1 2 al, %22 b1,
3 Description of igneous _rocl_<s and 'thelr mineral 2 4 al. a2, cl
composition in thin section
4 Textures of igneous rocks in thin section 2 4 al, a2, bl,
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b2, c2
Description of metamorphic rocks and their mineral
5 S . 1 2 al, a2
composition in hand specimen
] . ] al, a2, bl,
6 Textures of metamorphic rocks in hand specimen 1 2 b2
- Description of metamorphic rocks and their mineral 5 4 al, a2, cl
composition in thin section
8 Textures of metamorphic rocks in thin section 2 4 alt,)gzég L
9 Review 1 2 di, d2
10 Final Exam 1 2 di, d2
Lladl) clelud) g il Mlaal 14 "
Number of Weeks /and Contact Hours Per Semester

Teaching Strategies alill  axdeil) Clbad) s
Interactive Lectures 4delidll &l paladll
Practical Exercises 4l (plai =
Self-Study &I abill =
Cooperative Study sl abaill

Tasks and Assignments ity g adaiiy)

. : s 3a
’ ol sl /sl Gupg | | B
No Assignments/ Tasks (A /3 4) Mark | \Week Due (scy:nl_b(jf)
1 | Assignment-1 (mineral composition of igneous $I A 5 3 al, a2,
rocks) |nd|V|dua"y cl
2 | Assignment-2 (Textures of igneous rocks) 38 9 5 al, a2,
Individually b2
3 | Assignment-3 (mineral composition of S 9 7 al, a2,
metamorphic rocks) Individually cl
4 | Assignment-4 (Textures of metamorphic rocks) G 5 9 al, a2,
Individually b2
5 | Assignment-5 (interpretation of phase (s 5 1 al, a2,
diagrams) Cooperative c2
[ ] Total Score 4 ) Al |10 | | |

Learning Assessment alill auss

i ) da Al Ao ) cla 3
; i) Akt i | EESTEe I s A
?5)1‘ ﬁ-"""s‘ adadiif & i) QJ‘:S‘ Auilgdl) 4x Al CILOs (S
asadil @ i ymbols)
No. Assessment Tasks W Nk d Mark | Proportion of
SRS Qe Final Assessment
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: Tasks gﬁ&sﬁﬁéﬂaﬁé‘cticab w\?\/lvwzg 10 6.7% ez ol e
2 Partic(igeftlij;% :‘(Stﬁ:;‘etical) Weekly 10 6.7% e e dl
’ Qui(f(;)(g;éiiscal) " 5 3.3% ah ez, ol e2
! M(last;fr:q) é;fr:métgl) " 20 13.3% al,a2,bl, b2
> Qui(i(‘sizrs)(ézr;éiiscal) e 5 3.3% al, a2, ¢l c2
6 Reéfr??érﬁcfi:’cal) " 5 3.3% ah a2, ¢l d2
: éﬁ;)&ﬁ\(&;ﬁ; {i\;;)‘ wi4 - 16.7% al, a2, cl, c2
: el Bam (heortcal o | aeme | TR
Total (e 150 %100

Learning Resources abdll jilas
A L a1y S and ) L ol gl anl) APA i s gl G
Required Textbook(s) (Gsas o8 235 Y) duwi ) gl sall
1- Winter, J. D (2009), Principles of Igneous and Metamorphic Petrology, Cambridge
University Press.
2- Frost, B. R, Frost, C. D, (2014), Essentials of Igneous and Metamorphic Petrology,
Cambridge University Press.
Essential References 8ailuall aa) jal)
1- Winter, J. D (2001), an Introduction to Igneous and Metamorphic Petrology, Prentice Hall.
Electronic Materials and Web Sites etc. < AN &8 a9 4355 SN jalaall
None.

Course Policies uiall 8 dagiall clawbul) g o gual)

1 Class Attendance 4sasbdl) Gllladl) ) gas

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 | Tardy Abal jgaall

- Attendance and arriving on time for the class are necessary. If the student is late, he will be
prevented from class.

3 | Exam Attendance/Punctuality Slaie¥) byl g

- According to the rules the student gets absent in the exam of the course.
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4 | Assignments & Projects gl g clivail)

- Papers survey or projects should be submitted by the time detriment by the professor.

5 | Cheating sl

- According to the rules, cheating is a serious offense and will always result in an imposition
of a penalty. The penalties that can be started from the range of canceling the result of the

course to canceling the student’s admission.
6 | Plagiarism Jwidy)

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The
penalties that can be started by making a zero mark for the work.
7 | Other policies s A clubuw

- The student should by a commitment by the rules inside class and university. Therefore, he
is expected to show respect for his classmate, instructors &others.
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Geosciences 4 sl sl a slal) sgall y /amd
£2020-2019 :(2alall alal

A gatiall gdo M) sduall 1 ) 8a dad

Course Plan (Syllabus): lgneous and Metamorphic Rocks

Information about Faculty Member Responsible for the Course _ial) Liul e cila glaa
Py (4 sl AiSal) cileLud)
Name Office Hours
Ciilgd) a8 49 Glall Cadl | aad | oW | sUSEN | el | Gaseddl
Location &Telephone No. SAT | suN | MON TUE WED THU
A 3 )
E-mail
General information about the course _lall (e dale cila ghra
1 2Jaal) Igneous and Metamorphic Rocks
Course Title Al gadall g Aq L) ) sduall
P dad g 5 hal) ey GEOS321
Course Code and Number
Credit Hours daaial) cilelud) )
3 Aall Saatieal) cile L) <l palaa | e Gl U TS .
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
4 (il oAl Jaadl) g (5 giuaal) 3" Level, First Semester Js¥! Juadll «Callill (5 givsall
Study Lewel and Semester
Pre-requisites Jlall Adjlud) cilyllaial) General Geology (1) PNR111 (1) &sle Al ua
5 Mineralogy and Crystallography GEOS222 < sk (olaa
Optical Mineralogy GE0S224 (pad) &y yan
.6 | co-requisite(<ay &) dalaal) cildlaiall Non 2 5Y
7 Rl Al Gy M) el ) Geosciences 4 sl sl o slal)
Program (s) in which the course is offered
P SRl G dad English (s sl
Language of teaching the course
9 S AR G Bl 315l 5 s il B
Location of teaching the course Faculty of Petroleum and Natural Resources
Course Description _iall cia g
This course is designed to give a fundamental ale b dpull 4dls clacy ) il 138 agerai ol
background in hard rocks petrology. In igneous Cagu Ul Hsaallale ¢ 3 8 dlall sl
petrology part, students review the essentials of cuailad ¢ sS3 cJaal bl Ul aal
the origin, formation, pro_pertles, chemlt.:a_l ) BV s leall (atliad y iLas) oS Sl
composition, and properties of magmas; igneous A saall Ciitaiy ) i Al Al 2
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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textures and structures; igneous petrography and
classification; tectonics and igneous processes. In
the metamorphic petrology part, students review
and study agents, types, processes, and conditions
of metamorphism; structures, textures, and
mineral assemblages; metamorphic facies and
regional occurrence and tectonic significance of
metamorphic rocks.

osamall (5 s85  @al Al Sllaadl g 4y S
?ﬁu}u c:d}a‘:\.d\ JM\(JL c)a@ ,3\.1..‘)1_'\3\
Glilee s (Jal s Al 5 g daa) o OO
STl Al o A ALYl Jsail) ok
Joadll i s dpiamall Cilaaadll § 4l
Jsaall 4 il L) g a8 oSl

Al gaial)

Course Intended Learning Outcomes (CILOs) JAall alad cila A

After completing the course, the student will be able to:

10 Ao 1B Ul (9% gy jiall A 3 (e £ LgAY) 2y

al. Define the common igneous and metamorphic
rocks.

:\—‘M‘JZ‘—UL‘S‘JM\&\J—JUH-al
el

a2. Classify igneous and metamorphic rocks based on
mineralogy, chemistry and textures.

i BV PP CRPON | PS5 R
Al

bl. Relate the history of igneous and metamorphic
rocks to their tectonic setting.

:\_‘M\Jé\_})u\ J};_a.aj\ c_a‘)uh‘)_}_b]_
(S Lgaia 5

b2. Understand the processes which are responsible
for forming igneous and metamorphic rocks.

Ul ) il (55 e Al g el Clgland) agdy - b2
AP

cl. Identify the common rock-forming minerals in
igneous and metamorphic rocks in hand sample
and thin section.

Dsnaall eS8 Al AL A el e syt - el
JMO“J:‘%JJ&Z—.‘:!‘;EUMUZ—UN\ ) saaall
(s e ) ) A 2

c2. Interpret of phase diagrams to explain the diversity
of igneous and metamorphic rocks.

LUl saaall g 56 7 il 4y ) shll cllabadl judy - ¢2
Alaidl

d1. Work in small groups to research and collate
information on a given topics to gain an
understanding of geological processes.

Al glaall e Eralls jura Gle gana 8 Jeny - d1
g IS A S ey g Jpa Lgaant s
A sl Clleall

d2. Write and present an accurate report on igneous
and metamorphic rocks.

Alsaiall g 4L ) sduall (e @38y 5 )8 a5 IS - d2

Course Content _Jtall ¢ gisa

Theoretical Aspect 4 kil cle gua gall L,di ddad

Gaa gl - AT o . g el
oll INCRE ati’aw) Sl cie g0 ent | i
- Units s TEEEs Due Con.H
* The Earth's interior
1 Introduction = Pressure and temperature variation with depth W1 & 4
= Magma generation in the Earth W2
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= Physical properties of magma
= Compositional terms
e - = |UGS classification of plutonic igneous rocks
2 (:.IaSSIflcatlonKOf » |UGS classification of volcanic and hypabyssal W3 2
Igneous rocks igneous rocks
= Pyroclastic rocks
Textures of = Primary textures (crystal/melt interactions)
3 igneous rocks = Secondary textures: post-magmatic changes W4 2
Igneous = Extrusive, or volcanic processes, products and
4 struc:cgrlzs and landforme W5 )
lati i€ hi = Intrusive or plutonic, processes and bodies
relationsnips
= The phase rule
5 Igne.o us phase = Two component systems involving melk W6 2
d
lagrams = Phase diagrams of ternary systems
= Modal mineralogy versus normative mineralogy
: » Variation diagrams based on major elements
hemi f : - : o
6 iCneeO USSt:g/C?(S » Major element indices of differentiation W7 2
9 = |dentification of differentiation processes using
trace elements
7 Mid-Exam Mid-Exam w8 2
Tectonic = Oceanic magmatism
= Convergent margin magmatism
e .Occurrence of = Intercontinental volcanism W9 2
igneous rocks = Intercontinental plutonsim
. =  The limits of metamorphism
9 Intmduc“%n o = Metamorphic agents and changes W10 2
metamorphism =  Types of metamorphism
Classification of = Foliated and lineated rocks
10 metamorphic = Non-foliated and non-lineated rocks W11 2
rocks = Specific metamorphic rocks
=  The processes of deformation and
Structures and recrystallization
11 textures of = Textures of contact metamorphism W12 5
metamorphic = High-strain metamorphic textures
rocks = Shear sense indicators
= Regional orogenic metamorphic textures
Mineral = Equilibrium mineral assemblages
12 assemblageﬁ. n = The phase rule in metamorphic systems W13 2
metamokrp ic = Chemographic diagrams
FOCKS
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Metamorphic = Metamorphic facies
5 facies and = Facies series _ W14 5
metamorphosed = Metamorphism of mafic rocks
mafic rocks * Pressure-Temperature-Time (P-T-t) paths
Regional
occurrence and _ :
tectonic = Metamorphism along convergent plate margins
14 ianifi f = Metamorphism in continental collisions W15 2
significance _O = Metamorphism in rifting terrains
metamorphic
rocks
15 Final Exam = Final Exam W16 2
Liladl) e L) 5 auall) a0 16 30
Number of Weeks /and Contact Hours Per Semester
Practical / Training/ Tutorials/ Exercises Aspects (Aax) cilal) cile giaga 3,455 4dad
& Gl / algaal) [ aad) Cile gua 5a £ sl Ldadl) cilelod)
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
= Description of igneous rocks and their mineral composition in
1 : w1 2
hand specimen
2 | = Textures of igneous rocks in hand specimen W2 2
3 |" Dgscrlptl_on of igneous rocks and their mineral composition in W3 & Wa 4
thin section
4 | = Textures of igneous rocks in thin section W5 & W6 4
5 |" Description of metamorphic rocks and their mineral composition W7 9
in hand specimen
6 | = Textures of metamorphic rocks in hand specimen W8 2
71" Description of metamorphic rocks and their mineral composition W9 & 4
in thin section W10
8 | = Textures of metamorphic rocks in thin section WV\lliz& 4
9 | = Review W13 2
10 | = Final Exam W14 2
Lladl) cle L) g anbad) Alan 14 28
Number of Weeks /and Contact Hours Per Semester

Teaching Strategies aiill 5 axdzil) Claau) i)

Interactive Lectures 4eliill il jualaall -
Practical Exercises dslec (plai -
Self-Study S aledll -

Cooperative Study (o steil al=ll - -
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Tasks and Assignments i<l g Dadsy)
l ]
p <l gl /aalsaly FRCARY i a0 | 3458 £ gau
No Assignments (A /5 20) Mark | Week Due
1 | Assignment-1 (mineral composition of igneous rocks) SR 5 3
Individually
2 | Assignment-2 (Textures of igneous rocks) G2R 2 5
Individually
3 | Assignment-3 (mineral composition of metamorphic SR
rocks) Individually 2 7
4 | Assignment-4 (Textures of metamorphic rocks) $2R 2 9
Individually
5 | Assignment-5 (interpretation of phase diagrams) P 5 11
Cooperative
[ | Total Score 4a_ ) Al | 0 | |

L earning Assessment alaill ay 58
l ]
o : - - & ° 8 4 5 all
f i s Eswlnge | Al | et
No Assessment Method Week Due Mark Assessment
) (hee ) DA 5 Ay W3, W5, W7, W8, | o 6.7
Tasks and Assignments (practical) W11 '
(k) A8 L
2 Participation (theoretical) Weekly 10 6.7
(o) (155 W6
£ Quiz (1) (practical) > 3.3
(B Jadll Coai LA W38
. Midterm Exam (theoretical) 20 133
(=) (2555 W12
£ Quiz (2) (practical) 5 3.3
(hee) 2 W13
e Report (practical) 5 3.3
(o) Joadll Lles sl W14
i Final Exam (practical) 25 16.7
(B deadll Lles sl W16
e Final Exam (theoretical) 70 46.7
Total £ gaxall 150 100 %
Learning Resources aiill jilaa
()[uh _\L ‘).i'aﬂ\ J\A “._L“&l\ r;m\ ‘).i'd“ A “_'ﬂ}d\ (fuu\) APA (’UA'.‘ WS c;\)d\ dﬁ)ﬂ
Required Textbook(s) (G (& 235 Y) A ) gl sal)
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1- Winter, J. D (2009), Principles of Igneous and Metamorphic Petrology, Cambridge
University Press.
2- Frost, B. R, Frost, C. D, (2014), Essentials of Igneous and Metamorphic Petrology,
Cambridge University Press.
Essential References daibuall aal sall
1- Winter, J. D (2001), an Introduction to Igneous and Metamorphic Petrology, Prentice Hall.
Electronic Materials and Web Sites etc. < A1 a8) ga g 48 9 SN il
None.

Course Policies il 4 dadial) clabud) g Jay) gucal)

1 Class Attendance 4xadil) cildledl) | gias

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 | Tardy ALl jsaall

- Attendance and arriving on time for the class are necessary. If the student is late, he will be
prevented from class.

3 Exam Attendance/Punctuality (kaied) by g

- According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects g jdall g clipadl)

- Papers survey or projects should be submitted by the time detriment by the professor.

5 | Cheating &)

- According to the rules, cheating is a serious offense and will always result in an imposition
of a penalty. The penalties that can be started from the range of canceling the result of the

course to canceling the student’s admission.
6 | Plagiarism Jwui)

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The
penalties that can be started by making a zero mark for the work.

7 | Other policies s A clubuw

- The student should by a commitment by the rules inside class and university. Therefore, he
is expected to show respect for his classmate, instructors &others.
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