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The mission of the master's program in Earth science is to continue a student's training in
one of a broad range of earth science disciplines and to prepare students for either a

professional career or doctoral studies.

Program Aims =i ) Y

1. To provide a sound basis of knowledge and understanding for the study the Geological
Sciences applying to the natural environment and industry.

2. To develop practical and professional skills to the analysis of the geological data in a

responsible and safe manner, paying due attention to risk assessment, rights of access,

and the relevant health and safety regulations.

To recognize applicable theories for the interpretation of geological information.

4. To prepare an attitude for innovation and research through laboratory and field
applications and participation in research projects, scientific competitions and
conferences.

5. To support and execution of academic and applied research projects to explore and
develop the petroleum, mineral and groundwater resources in Yemen
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1. Master of Science in Applied Geosciences, German University of Technology
(Oman) GUtech. Oman

Master in Geology, University of Leicester, UK

Master in Earth Science, The University of Memphis, USA

M.Sc. Geological Engineering, Missouri S&T University, USA
MSc Geology, UNIVERSITY OF KERALA, India

MS in Geology, King Saud University, Saudi Arabia

M.Sc. EARTH SCIENCE, Yarmouk University, Jordan

® NN nh Wb

Master of Science in Geosciences, Colorado State University, USA
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Intended Learning Outcomes (ILOS) zaliull 3agalall alail) cila A

Knowledge and Understanding (A) eé-mj 4 pal) Jlaa 1Y g
:O‘é‘; \)JGE)';:\AM uéuwcm@bﬂ\wé@Y\m
Show advanced knowledge and understanding of the core earth science technical | - Al
disciplines, notably in geology and in geophysics
Provide essential knowledge of the key applied geoscience and engineering disciplines (i.e. | - A2
geostatistics, petrophysics, and modelling) and to appreciate their relationship and
inter-dependency with the core geoscience subjects
Demonstrate advanced understanding of earth system relevant to deeper knowledge of a | - A3
chosen specialization
Show understanding of the complexity of natural resources environments for sustainable | - A4
management in exploration and production.

Intellectual Skills (B) A& A1) <) jlgal) Jlaa 1Ll
IQ\LA:: \)JGG Al \uéuwcm@bﬂ\wc@Y\m

Describe, identify and interpret a range of geological materials in the laboratory and field. | - B1
Determine and interpret the geology of a region via a range of field-based techniques. -B2
g Bagall Glaia g ranlsYl yaghaill 3S s A8 Aee Al A 3agall laabaag Al (i
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Utilize geological knowledge and data for modeling purposes (for example, for evaluation | - B3
of scientific hypotheses, for hazard mitigation, or for resource estimation).

Apply a diverse range of methods of analysis, evaluation and promotion, including | -B4
quantitative and qualitative (e.g. empirical social research), IT-based (e.g. GIS
applications, petroleum basin modelling, hydrogeological modelling).

Professional and Practical Skills (C) 3-..‘-‘.4-4‘\9 M‘ Q‘JLC-A‘ dlé-‘ i b
:O‘é‘; \JJGC)';SA\ U)S:\u}uc\a_x.:@b)ﬂ\w;\-s—hy‘m

Carry out a range of field-based studies (e.g., geological mapping, sample collection and | -C1
recording of field observations).

Draw and describe geological features, specimens and thin sections. -C2

Use appropriate numerical, statistical and graphical methods or software effectively to solve | -C3
numerical, spatial, temporal and geometrical problems.

Assess and carefully consider the cultural, environmental, and economic impact of global | -C4

business activities on natural resources.

General Skills (D) 4aladl <l jlgal) Slaa tlayl

u\é:;\)Jﬁcﬁd\u)&uwcm@b)ﬂ\w¢@Y\m

Present work and findings with clarity and accuracy, orally (including presentation) and in | -D1
writing

Participate effectively, either independently or as a member of an integrated team | -D2
demonstrating a knowledge of a number of research techniques and procedures

Use appropriate software packages to prepare written reports, essays, posters and | -D3
presentations

Use the internet critically for information retrieval and to communicate geological | -D4

knowledge effectively.

Laliall aladl) s i aa galil) il Laglsa (7) Gl
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Others (.....)
Ay
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Advanced Jsiall g i) ale
3 0 0 3 | GEOL Stra!tlgraphy & paal) A gl |4
611 Sedimentary
Petrology
GEOL | Advanced Igneous & gyl ) fhall
3 0 0 3 613 | Metamorphic adiiall A gaially | 2
Petrology
3 0 0 3 GEOL | Advanced Structural A il L od gl 3
615 Geology Adial)
e
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GEOL | Advanced Petroleum | aiialf Jg i) L ol gua
3 0 0 3
617 Geology
GEOL | Application of OS5 Jadia) i
3 0 0 3 620 | Remote Sensing & Gl glaal) aliig any
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3 0 0 3 GEOL | Applied L sl g g )
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GEOL | Advanced Apwaigll L ol gaadl
3 0 0 3 624 Engineering adiialf | 1
Geology
3 0 0 3 GEOL | Advanced Ore adiial) Auiaeal) cilaldd) 5
626 Mineralogy
3 0 0 3 | GEOL | Integrated Water alaall ALal<iiall 3 ,1aY) 3
628 Management
GEOL | Well Log Analysis Ay i) edaadl) Julad
3 0 0 3 630 4
GEOL | Natural Hazard AT AW
3 0 0 3 632 Assessment o | S
gty
3 0 0 3 GEOL | Sedimentary Basin | 4 el (il ga¥) Julas 6
634 Analysis
3 0 0 3 | GEOL Exploration A BLESLLN s loas guad) -
636 Geochemistry
21 0 0 | 21 Total Cr. H 3aaiaal) cilelad) e

Thesis ‘Ulﬂuﬂ sl

Baaine cilelu (6) adls dsale Al Addliag dae) cllial) e

Curriculum Matrix ggia) da)la

(el ke e alal) il e dag) e [0Su) ggial) A B
Intended Learning Outcomes Mapping (Curriculum Map)

eall Ao s AU lulS Laolaie ) el aay oty g el ) Clial 50 3855 pe (38 53 5 cAue Al zeali pall alad cils jae SS

L2 SY) el pall alat s j3e (3aiat A elgie JS alga) ) ABBle a5 5 el ) rgial A all )y Rl sy J g3 BB (e gl Ao IS o) S
1 6 gake ey

(E1al) A A3 ghuaa) gallal) Sl s s el Al ) 5 e Aag 54 (11) ke
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@Uﬁﬂ@@ﬂ\&)&ﬁj&ﬂ@bﬁdjd@

Program ILOs _z=b ) &la 3 @ aall

D4 | D3| D2|D1|Cc5|ca|c3|c2|c1|Ba|B3|[B2|B1]|A5|A4]| A3 A2 A1l Courses
Gligal) ale

1| 1|1 o] 1 ol ol 2| 1) o] o] 2] 1 O 1| 1| 1| Asswsd ssaally
piial

A ) siall

ol o]l o] 1 ol ol 1] 1{l o] o] 1] 1 0101(‘_%““,“j
A4S 4l L gl gaal)

1| 1f of 2 o]l o] 1] 1fj o] of 2] 1 of 1 1| 1f SUE
e

) L

1] 1| of 1 ol 1| o] 2f 2| 2] 1] 1 1111"’*‘*’“3&’3
e

i) il

ol o]l o] 1 ol 11 of 1|l 1] 1| of 1 of 11 1| 1 pliig s oo
ad)_aal) cila glaalf

L 5l g g

ol 1| of 1 11 ol o] 2|l 1] of 2| 1 1] 1] 1] 1 il
£L 38 gaad)

of 1| 1| 12 1] 11 o] 2 o] 2| 2| 1 1] 1| 1] 12 Lt
Luwaigl) Lia ol guall

o] o] o] 1 ol o] 1] 1fj o] of 2] 1 of 1f of aff Mo
e

Slaldl) Gl g

ol of of 1 11 ol 1| 2l o] 2| 2| 1 L) of 1l s
of 1| 1| 12 1] 11 ol o]l 1] 2| o 1 of 1| 1| 1]ttt dlaisiad sty
Sl Jalas

1] 1] o] 1 1] 11 ol o]l 1] 2| of 1 1] 1] 1] 1 T
ol 1] 1] 1 11 o] of 2lf o] 2| 1] 2 of 1| 1| off A
Lganii g

oAl Yl Julas

of 1| 1| 12 1] 1 2] off 2] 2| 2| 1 1] 1] 1] 1 g

¢ leal) Budaill ¢ liand) ¢ jalaall) 431 jia (p ya8 SIS zealijall alad s jie (8l 2020503 (o g Al G2l ilaa) i) S
b Lgie JS aladiul A8 Sl Cua g aa (L e 5 ., Gile ganal)

Lgaladinn) AliS a9 Q) A i P
Description of the main strategy used Teaching Strategy

s 4wl 0 + (Face to face interaction) 4a sl lea s Jaliiall Jelil) usum @l yualaal) 1
Lelaa¥l <yledl + (Group processing) e seaell Jac Interactive lectures

Positive ) 4dulayl Abadll 4y + (Social — skills)
Individual ) 4,dl  4dswdl + (interdependence
.(accountability

T e RS T e Al 5 e £ 5e 8 ol L IS Eo 2
) seminar
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uyuw\jj\jﬂ\jw\c‘)‘}!\JAL\.aom?u}&}.‘A}A}\MC)LFJ dddlally ) gad) 3
Lo ey o emladl ity o ualaal) pes pgans ge oS Dialogue and discussion
sl dsa bl G elld S )5l s cilba ye 8 Loy ilba
o g o Al HSA (ki) g alall el @l g o allal) (s ClSdal) Ja 4
| Yopmy Canyy Siig s o) Zling s ABEN aaliy 4 saay < il Problem solving
B ksl Qé}g.sé} ¢ palaall Cal yd) st ccaulia Ja ol
Lol Jsn L) 4S5 agaaly Leleny agddSis Adhall alal el (5o Alanl) (29 20 5
Lgiilia 5 Leaslii g Practical presentations
Al laaddilly 483l cald calgall dulae <l b ) Al il 6
Field training

Zabiall alaill Cla Aie aa G i) ciliail il dag) ga
Alignment teaching strategies with the learning outcomes of the program

Program ILOs zeeU yll chls j3a Acat) i
)
D4 | D3| D2|D1|C5|C4|C3|C2|C1|B4|B3|B2|B1|AS5| A4 | A3 | A2 | Al Teaching
Strategies
Ao dl) ¢ yualaal)
Interactive lectures
QEAL de gana
group discussion
)
seminar
A8 g ) gad)
Dialogue and
discussion
) Chuanl)
Brain Storming
BlSlaall
vIY Simulation Method
Zleall gl
VAR AR A RS Practical

presentations

viviviv Céall Ja
Problem solving
Viviv|v el Gkl
Practical in Lab
A Al
Self-learning
(5 glacl) alal
Cooperative
learning

allsill g algeal)
v |V V|V Tasks and

Assignments
v Adlad) Al ja
Case study
v ) G )
Field training

AN

VI iviv v

SN
S SN S
SN S
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Assessment Strategy audill b))

Clilaia) da g b g ac) g5 alail mumdy ol dalad) ada g 5 g oac) 58 5 aadai grali jall Ja) Ut Guslall da g p5ig ac) g g alas S
b Leie JS aladiind 4al Ciia 5 e o(gali_ll alad s jiies A8l i3 alail) o 585 ol Lia 5 ey ALKI 3 Lgy J pandll

(Lataiin) Jara g asdiedi <) 5 Al i A) Wday Al dasi) yi a
Description of the main strategy used Assessment Strategy
galail) g A Bl aedal gall GOl olafiand g ag (50 pl] a2t ) Cullia¥) (53 FERTRERA AR INECY] 1
Thail) e LAY Alia o AU ) A ¢pa Ao ) @il jRal) Lghaats ) Written Exam
Aol
Lghad) <lJaay) 2
Oral Exam
_______ B _yal] <l JLOAN) 3
Quizzes
Glarall o 8 ol g aladiad) of jida o g ghali AN dgal) < jlgall il i Alanl) ¢l JLEAYY 4
el 138 oS B ) g s il g1 (o S (il g Lyl A0 ) i g shal Practical Exam

s land) anill ¢y e LA 5 L £ o8 (ha Aulead) el IS e

S AN A jal) gl Aland) el jlgeall 03 il jhall Judadll) an 15 saaal) Aiadall -

Sl e Jmand) (e gia gl #1030 S sl A (B3 gmuaial) il s jia plina

LalUalf <l a8 g g o (e Juadl ALl

Al £Y il o g bl gl L Ana) )l Aaanl) sl oSey I3 o 3 e

i gl ) Rl Judadl) dy paianal) (A oS3l anil) (e £ o) 138 S0 LalS pmantl)

Aglanl)

T\ b il (e g sil) 130 catiaall dlaad) ) jlgall Jlgdil a2 oS (sla ol -2

Adles dagda )d ASf Alda el 4 il glial) GaUiSh) ol LAY Jilaa B S
b giudal A J2d 53 ) agual 0l Adlall Jale 1€ ()95 o) (Sa anSill e £ 501 130
JHEA G £ gl 13a et Aigall DA gall (pa Ldad) (B QD gl LIAY)
B clalaaiad Ao Al 68 o callaty g 3o LESY)

Zoabiall alal il Aie aa anl) Cilbail jind dag) ga
Alignment Assessment Strategy with the learning outcomes of the program
Program ILOs gl all Cila j3a 4] )

a1l)
D4 | D3| D2|DI|C5|C4|C3[C2|C1|B4|B3|B2|B1|AS| A4 | A3 | A2 ]| Al As:;f:em
Strategy
Vv vl | s ey
Written Exam
vIiviviviv B _uall] el HLadN)

Quizzes
dggdal) il jLaay)
Oral Exam
dlanl) ¢l LSRN
Practical Exam
1Y) Adaadla

Observation of
Performance

\ail) Al
Nvlvlv vy P

Reports

vy JIvivlv Ja¥) e
Portfolio

VI ivIiv|v

\

<

<
< <
<] s
< ]S
<] s
< ]S
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aalail) Baga lada g Aaie V) Gulaa

Sana'a university JomIE |
slaia daala
Program ILOs tL):\M N Aga) i
e.\.&ﬂ\
D4 (D3 |D2|D1|C5|cCca|c3|c2|cC1|B4a|B3|B2|B1|A5]|A4|A3[A2] Al Assessment
Strategy

System of Study galil Ayl alkas

Courses and Research Hlwg &y 8a Type of program (Hlu g ) ia / Al / &) jia) gabipll £ g
Regular pUasi) Study methods in the program (2= (& [aUil)) geali sl (2 Al jal) G gla)

Min. 2 The period to complete the program (Awll s < jaall) geali sl Jlasiod Baa
Max. 3

(36) Cr. Hours

N
By )

(Al g @l siall) gali jal) JlasSy Badlinal) cilelud) Mlaa)
Total Credit Hours for courses & Research
(EUial) A3 8 ghacna) quali ol Sl i g L) g g ool all Tl ) e a5 (11) e
bl A ) A (12) (3ale
bl Al il al) sy (13) (ke

Study Plan galiy dsaal) dadl

First Semester Js¥ Juadl)
cillhiall Credit Hours 3aizal) il lul) U 2l Al
K;Lﬂl R S Al ?""
- Total B2 S | gl Course Title
Pre- e < E Code/ R I R R
Requested | C-H. | 1uc/semi | Pr- | Th No e B
Advanced Js5uall g i) ale
3 0 0 3 GEOL Stratigraphy & pdEiall Ay gua )
611 | Sedimentary
Petrology
GEOL | Advanced Igneous & Ay juh | hall
3 0 0 3 613 | Metamorphic pdiial) 4 gaiall g
Petrology
3 0 0 3 GEOL | Advanced Structural LS A L gl )
615 | Geology adiial)
3 0 0 3 GEOL | Advanced Petroleum Jos) Laglgan
617 Geology pdiial)
3 GEOL | Exploration A BLESLLY) ol 5 gual)
3 0 0 619 Geophysics
15 0 0 15 Total Credit Hours 8aalixall cilelud) (Jlaa)
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Second Semester AN Juadl)
clatlaial) Credit Hours 8iaiall Cilelud) U i
404 e | R A
Pre- P S e | B Code / Course Title
Requested C.H. | 1ye/semi | P i No
GEOL | Application of OF i) il
3 0 0 3 620 | Remote Sensing & il glaal) alhis 22y
GIS ad) aall
3 0 0 3 | GEOL | Applied b slsasoued)
622 | Hydrogeology Afplail)
3 0 0 3 Gggch Elective Course G ) e
3 0 0 | 3 |“EY | Elective Course g1 e | 4
3 0 0 3 Ggg(s)L Elective Course GIHA) ka5
15 0 0 15 Total Credit Hours dalizal) cilebud) Alea)
baaieal) cilelud) S8 ey Jfbd‘ eui\
Credit Hours Code / No Course Title
6 GEOL 699 Thesis 4wl

Admission Requirements zalill & Jgal cilidlaia

Aralals i) laaelgis Llall sluhl 5assal) DU Lgde i o) 3 Jagpl) Jath S305 cealipal) b i) Calillia i3s3

fiidit dnutigl) L gl gaadl b slgad) (o V) agle (B uga gy | siustiaal) claaddl
Al L gl ) « Sl g Jaddl

J s Lslhal) 43ll) 45
TOEFL / IBT
- (ICDL) clall &l jlga
dualBall any 4S) jaia) il jia JlaS) — Jga80) Lis) s Al B g i

(i) AR /5 ga)y Jie

Graduation Requirements galiull (1 z A% clilia

AY) s )Y Bl (S5 7 g9 A3 & A bl a3 ey

Bialina dolu 30 7 Al 4 plhaall clelud) Jlaa)

el ! Al )l ) e s JSI Al - Ladill A ) il pall (e 89 )
A 4 glhaal) @ paiil) ) ol )
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Grading System &jpadilly cla )l aUas

Grading System:
From 90% to 100% of total marks Excellent
From 80% to less than 90% Very Good
From 75% to less than 80% Good
From 65% to less than 75% Pass
Less than 65% Poor/Fail
Student must The minimum score for the average of all courses is 75% degree
QL 775 5 ) jiall ares Jans sia a ol () aall 5 of s

zealid) 3l LajdU) Cfjagailly (3lally alail) jilas

Learning Resources, Facilities, and Equipment for Running the Program
Learning Resources ehﬂ\ slaa

G e Y A Aalaial) Ay g SV o ) sl @lld L Lag o5 DAY Dpra el 0l sl 5 aa) yall 5 oSl e

Facilities and Equipment <) jagail) g Céé‘)d‘

& el 5l e Bl punigl 5) Lpadall (50 5all ol sall 55 3gad) s lamall 5 Jabaall s ol pridal doSall e

Teaching staff ..jail) jalsl)

iy ly Gl bl galiplls Wil - siaally Lila Sidlsial) Al Aisgll oliac
ac Ui 35 & L 3bi i
5 5 3 Gllaal) sl
2 9 3 Agiall gl
elai Zoalas coeveeeeeieeeene SIS b Gpeanatiall 85U Al aill (Ko Al

) (B uyail) A2 sl slaud

(ralad) il alad) Jagal il L s aud a
A o)) 435 Slhadl 2aa) A |1
A o)) $353 Glall daal ayliae | 2
i) o)) ¢Sy Gid daae A& | 3
)l o 558 L aslae Gigga | -4
&L M o), i€3 P EC S WARVEN It
5asall Ghadas (oanlS1 yshl) 3550 L g RS Rasall e ang el i
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slaia daala
&L M o), iS4 cagsall e sl | -6
&L M o) iS4 Ghall o saaa Jils | 7
&L M o), iS4 GilAY Caild e | -8
&l Gl o), $3 Gobal) i danae A& | .9
&L M o), iS4 aal Jullae olise |10
&L M o), 5384 G Ol daaa cinia |11
&l 3 o)) 43S Y aalise aaly |12
2o Lusa i o), 5i€a ) A quladl) |13
e Loce i o), 53Sa Al adla 3,0 |14

Program evaluation and improvement diwuady maliyll asgll

L) sl g sl 35k il g2l / anil) c¥Laa
Sample Evaluation Time Evaluation Methods Evaluation Areas/Aspects

-
r

Tl ool g ol
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Courses Description <) 8all iy

:(5.\411.4 alelu 3) eﬁ:\.«d\ :\,'\Jju‘)l\ Jsaally il dal) ‘ﬂﬁ
Advanced Stratigraphy & Sedimentary Petrology (3 Cr.H)

Description, genesis, correlation, and age of sediments, sedimentary rocks and layered rock
sequences. Composition, identification, and classification of sedimentary rocks; geochemical
processes affecting sedimentary rocks and surficial deposits. Mineralogy of sandstones, heavy
minerals, diagenetic and burial depth history, and the geochemistry of major, minor and trace
elements. Recognition of carbonate grains, cement types, and carbonate depositional environments,
and their response to sea—level changes. Recognize and interpret mud and mudstone facies and
their depositional environments. Observe stacking patterns and reconstruct sea-level fluctuations

from mudstone/shale successions and their impact on the 3D distribution of mudstones/shales.

:(sm alelu 3) ?.:.'éld\ A gatially Z\.yL'd\ L5l
Advanced Igneous & Metamorphic Petrology (3 Cr.H)
Introduction to thermodynamics, phase equilibria in igneous processes, magmatic processes,
igneous rock associations of different tectonic settings, metamorphic reactions and facies, material
transport during metamorphism, geothermometry and geobarometry, pressure—temperature-time
paths in regional metamorphic rocks.
(5adine ol 3) adfiall ApuSll Liaglgand)
Advanced Structural Geology (3 Cr.H)
Structures of the crust; geometry of folds and faults, rock deformation, criteria for recognizing
structures, solution of geometrical problems. Rheology, deformation mechanisms, structural
associations and advanced methods of structural analysis. Continuum mechanics applied to
understanding of deformation within the earth. Stress and strain as tensors, with application to
various geological settings; plate flexure and isostasy; steady state and time dependent heat
conduction in a geological context; fluid mechanics of the earth.
H(5aaina clolu 3) adiial) Jg i) Laglgea
Advanced Petroleum Geology (3 Cr.H)

Comprehensive treatment of the petroleum system with a focus on hydrocarbon exploration
and production data and methods. Advanced techniques for creating subsurface geological maps
based on seismic reflection and well log data. Introduction to opportunities and challenges of modern
gas and oil development, including synergies with other energy sources.
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(5adine clolu 3) Adlaad) Cilaglaal) aliiy 2 o ladiad) Gl
Application of Remote Sensing & GIS (3 Cr.H)

Introduction to theory and application of using color, infrared, thermal, and RADAR images
generated from satellite and aerial photographs for geographic, geologic, environmental, and
planning purposes. Introduction to theoretical and practical understanding of fundamental GIS
concept, capabilities, and applications with emphasis on nature of geographic data and issues of

data input, data models, database design, spatial analysis, and data output using ArcGIS software.

(adine ol 3) Auindail) Linglgang gl
Applied Hydrogeology (3 Cr.H)

Current literature, new techniques, legislative and political developments in hydrogeology, and
appropriate case histories. Groundwater modeling from a geologic perspective. Conceptual models
and computer modeling of groundwater flow and solute transport. Groundwater aquifers systems,
characteristics, movement, aquifers recharge, discharge and contamination processes, groundwater
and urbanization, karst hydrogeology, and human activities, impacts, consequences and
implications, artificial groundwater recharge and water harvesting principles, problems and
development, mapping groundwater vulnerability, hydrogeology of mineral and thermal waters, salt

water intrusion, management of hazardous waste and groundwater protection zones.

(i ol 3) ABLEASILY) ¢l gaal)
Exploration Geophysics (3 Cr.H)
Geophysical exploration methods emphasizing hydrocarbon and mineral exploration, hydrogeology,
and engineering applications. Seismic exploration methods, including theory, data acquisition, and
data processing. Geophysical Exploration methods: gravity, Magnetic, Electrical and
Electromagnetic, and Seismic Methods; Analyses and Interpretation of Geophysical Data; Recent
developments in the processing and quantitative interpretation of geophysical Data; seismic
stratigraphy.
:(S.ulu ale lu 3) e.\.'éid\ dowaigl) Laglgaall
Advanced Engineering Geology (3 Cr.H)
Advanced engineering geology focused on engineering practice. Interpretation of in—situ
testing and laboratory test data (including groundwater) for the derivation of design parameters for

input into numerical modeling software. The topics include design and analysis of site investigation
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for foundations, roads and dams, slope stability analysis and assessment, introduction to
numerical modeling, engineering geological hazard assessment.
(5adine cilolu 3) adfiall dideal) cilaldl)
Advanced Ore Mineralogy (3 Cr.H)

Occurrence, origin, and exploration of economic metallic mineral deposits. Geochemical
techniques applied to the geology, exploration, and environmental analysis of ore deposits.
(Sadine clolu 3) olaall dlalSial) 33y
Integrated Water Management (3 Cr.H)
Study of hydrologic processes and their application to needs of cities, industry, agriculture,
and recreation. The course will introduce the new generation of methods used for investigating
groundwater systems. The primary focus would be on methods for estimating the components of

the aquifer water balance, which are critical elements needed for reliable projections of future

conditions.
(saaine ol 3) Auydd) bl Julas
Well Logs Analysis (3 Cr.H)
Petrophysics and well log interpretation as it relates to hydrocarbon exploration and production.
Wireline logs, calculating rock and fluid properties from log measurements, and recognizing zones

of potential hydrocarbons. Map and calculate volumes of hydrocarbons in the subsurface using
the analysis of petrophysical properties from wireline well logs.

(st ol 3) Lgandllg dundal) lalial)

Natural Hazard Assessment (3 Cr.H)

Environmental hazard and disaster experiences to investigate the nature, impact, and social
responses to environmental hazards; focus is placed on relationship between nature, society, and
technology in how people and places perceive, experience, and cope with environmental hazards.
Considers range and types of adjustments communities can participate in to manage risk associated

with hazards such as earthquakes, floods, radiological and chemical hazards; emphasizes a

multihazard approach to mitigation.

(5adine ol 3) gl Galgal) Jalas
Sedimentary Basin Analysis (3 Cr.H)

Sedimentologic data base, correlation, mapping, facies models, classification, and evolution of

sedimentary basins. Applications to petroleum exploration. Integration of depositional models using
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subsurface correlation, seismic stratigraphy, and sequence stratigraphy in analysis of basin—scale

sedimentary systems and their fluids.

Appendix 4&sigl daslal) Gadlal)

Lalle slaie) digd alall (5 giaall LpapalsY) puleall (1) Gala =

Alilaal) daa jall gral ) sland s (2) Gala

Al bl il A e Lghas) ga g Alilaall dra jal) al ol alatl) il s asa (3) Gale =
Al galiall cilaai aa Lgas) ga g Alilaal) dma jall el ) il s (4) Gale

Alilaall A yal) gl jall Baalinall Cilebiad) s (5) Gala =

AlLilaall dma yall gl gl (B Al ) ) jial) rsa (6) Gl =

Faliall alail) iy jia pa galipal) Cila dagl ga (7) ala

Al dalial) Jaall (e g gali ) (e g AL Ciliial ga (8) (ala

(€225 Of) NARS 4iibgll julaal) ga gabi ) alad cila j3a dag)ga (9) ala =

s ginall Al gall Ama jal) pplaal) e gabipall alaill il A dagl 9o (10) Gala

(Fleall Ak la 48 ghuna) Al Cila i o Lgtias ) ga g geald pall dpal jal) ) Bal) a5 (11) Gale =
gealill Lo il Al (12) 3ala

Faliall A Al 8l Ciuay (13) gale =

gkl i) ga A8 gy g A (S el i) i pliasf (14) Gala
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ASIIN - Global Leader in Quality Assurance in Higher salaicY) A an)
Education

2011 el ) ddu
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Requirements for Master’s Degree Programmes

As a continuation of an initial university degree Master’'s degree programmes lead to a
consolidation the analytic-methodical competences acquired in first-cycle degree programmes. At
the same time, the technical competences gained in initial degree programmes are advanced and
extended. In addition to the learning outcomes mentioned above, graduates of Master’s degree

programmes in the field of geosciences typically have acquired the following:

el ’
advanced knowledge and understanding of the principles of Geosciences 1
deeper knowledge of a chosen specialization 5
critical awareness of the forefront of their specialization 3
advanced understanding of earth system relevant to their specialisation 4
appreciation of the learning capacity needed to progress to independent research 5
ability to specify and complete geological tasks that are complex, incompletely defined
or unfamiliar 6
some ability to formulate and solve problems in new and emerging areas of their
discipline 7
ability to apply state of the art or innovative methods in problem solving, possibly
involving use of other disciplines 8
ability to think creatively to develop new and original approaches and methods 9
ability to design appropriate experiments, to analyze and interpret data and draw
conclusions 10
ability to use advanced, and to develop customized, quantitative methods 1
comprehensive understanding of applicable techniques and methods for a particular
specialisation, and of their limits 12
awareness of the limits of current knowledge and the practical application of the 13
stateof-the-art techno
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knowledge and understanding of Geosciences to create models of complex systems

and processes 14
Sl ai ¢
basic ability to contribute to the further development of Geosciences in practice and
research 15
ability to produce independent work in their professional and scientific fields 16
ability to manage and work effectively as leader of teams that may be composed of
different disciplines and level 17
basic ability to work effectively and communicate in national and international contexts 18
appreciation of the role of Geosciences in the development of knowledge, wealth
creation and improving quality of life 19
ability to evaluate performance as an individual and a team member 20
ability to identify individual and collective goals and responsibilities and to perform in a
manner appropriate to these roles 21
ability to evaluate critically of professional and research papers i~
ability to plan and appropriate programme of continuing professional development 23

Dr. Adel Al-Matary
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Annex (2) Survey of names Similar Accredited Programs at International Universities (Benchmarks)

L o g2l Program Accrediting Degree Award at Program ey
The Academic Program The University The Faculty The Department The Country Body Completion e eF aascaRtie
Tl
Js¥ MS in Geology . . Saudi
The 1 King Saud Science Geology Arabia ASIIN M.Sc. 2011
program
ksl . The
""'u‘nd Maste1: in Earth University of E.arth Earth Sciences US.A ASIIN M.Sc.
The 2 Science A Sciences
program Memphls
G:::;‘” Master of Science German
The 3+ in Applied University of Science Geosciences Oman ASIIN M.Sc.
program Geosciences Technology
gt . R School of Geological
B Master in University of || Geography, .
S Geology Leicester Geology and the Geology UK Society of M.Sc. (MGeol)
program Environment. London
et Colorad Cwl?rnerf
wadll || Master of Science olorado ollege o .
S.A SC.
The 5" || in Geosciences State Natural Geosciences US M.Sc
Program Resources
bl M.Sc. Earth &
u-“-‘b-“i: EARTH Ya.rmmfk Science Environmental Jordan M.Sc.
The 6 University Sci
Program SCIENCE ciences
M.Sc. Geological COLLEGE OF Geoscieflces and
7 . Le0l0BICA | N fissouri S&T |[FNCINEERING|| - Geological and US.A ABET M.Sc.
Engineering Petroleum
COMPUTING Engineering
UNIVERSITY]| Faculty of .
8 MSc Geology OF KERALA || science Geology India M.Sc.
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Website University Name
hitps.//www.ksu.edu.sa/ King Saud University
https.:.//www.memphis.edu/earthsciences/ The University of Memphis
https.//www.gutech.edu.om/ German University of Technology in Oman
https.//le.ac.uk/geology University of Leicester
http://colostate.edu/ Colorado State University
www.yu.edu.jo Yarmouk University
http://catalog.mst.edu/graduate/eraduatedegreeprograms/ Missouri S&T University
https://www.mst.edu/
https://www.keralauniversity.ac.in/ UNIVERSITY OF KERALA
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. . . University i
Lad) zeall sl Azalal) aul
! e A UNIVERSITY | - Missouri Yarmouk | Colorado of German . . i
(slaina 4rala) OF KERALA S&T L . L Memphis | King Saud
University State Leicester university
i . by gl <Ly gl aly gl . A gal) anl
Aglad) 4y ) igl i Say) i ) yida) las i 493 )
Had) 4 sgand gl sl O il Alad o samnll 23 d
3 gall g J gl Faigh) 3,0 gall . gl JAISY) a)
. ) ) . ) ) ) )
ey polad slalls polad il polad polad wa¥) agle pslad
L gl gaad) psladl La gl gaadl Tl acd
a Y La ] AN a Y . La ) AN & Y La { :
oY) agle 2 5l gl | psle fa glgeal 2 5 sy | O psle > 5 g
. . . Q‘J)h . . . . . . . . . . Q‘J‘)L @Uﬂ‘@h‘)ﬁ‘@k
Doy i e Al g @l ke + Al g <l e 43\:“):9 ul;),)h Al g &) Ba <l sa Ul Ul g &l e [ &l jha [l g &y i)
e L - Al Ladd &) 84 + Al o
hid ) e (Jad A
4 - - 6 - 2 6 - 4 (€235 O)) Al J2l) J gul)) 230
120 ECTS
credit Baalizal) clelud) ae lea)
30 32 24 24 24 32 R 26 24 “ . .
points (Al ¢5) galill
& tall Baainall clelud) dae
21 32 9 15 9 24 60 12 24 “
(a9 o)) Ay
& tall Baainall clelud) dae
9 0 15 9 15 - 40 14 0 (Qh} O‘) L,La‘.'\i\ll
7 16 3 7 3 6 12 8 (€335 0)) Ay &l e
9 0 7 15 12 - 7 0 (239 ) LAY @ dal) 2
N y g v . YEAR 3/BSc g g g A8) i A8l il j8a 2 9a g
= FINAL YEAR (¥ [p2) Wase g gualipally Glaiil
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Master Degree _siwalall
M.Sc.
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Annex (3) Survey of Intended Learning Outcomes for Similar Accredited Programs at International Universities.

(Ale g g g sal 1)) Alilaal) A yal) geal yal)
[tt] et | b et | mealiod) [ et [ds¥) gt Al gabd )
o.n.\u\ u.«u&\ Rk ‘_,.i'm\
MSc Geology | M.Sc. Geological Master in Master in Master of . . - o Al 3
Engineering Earth Geology Science in UAJY‘ {‘Jh ‘,!3 ?JM‘ J:"W"%L‘ °& | GAL')*“ H‘
Sclence opplied M.Sc. in Earth Science
Faculty of COLLEGE OF Earth School of Faculty of 1 4" W<t
Science, ENGINEERING Sciences, Geography, science- " /JSJA‘/ " ‘ ?“‘
AND The Geology and dgaal) o ) gall g g all 13g2al)
COMPUTING, the
Environment,|
UNIVERSITY Missouri S&T University | University of German 'X&A\AM ?‘u‘
OF KERALA of Leicester University of lad Za.ah : i
Memphis Technology d .
(Oman) GUtech
g Sasiiall iy gl :liljl | Alas) s -$. ) a:‘) 1) sall) ?“‘
1583 Cigan ok el ) (LAY g [ AR plaS o e
T TR 3 T Program Intended
(u;.AL').]) .U\ Uie ‘J-\Lﬂ GJAAA-“ Ot
Show advanced knowledge and|.Al N_ﬂ\ 9 4 )
nderstanding of the core earth K
nowl an
v v v v Vv cience technical disciplines, Un(()lwreglgrf din ol
otably in geology and in ers g
eophysics
rovide essential knowledge of the|.A2
ey applied geoscience and
ngineering disciplines (i.e.
Vv Vv Vv Vv eostatistics, petrophysics, and
odelling) and to appreciate their|
elationship and inter-dependency
ith the core geoscience subjects
Igemonstrate advanced| A3
v v v nderstanding of earth system

relevant to deeper knowledge of a
chosen specialization

Show  understanding of the|.A4
complexity of natural resources
environments  for  sustainable
management in exploration and

roduction.
Describe, identify and interpret a|.B1 3.,3.'\&31\ &yl
V' V' Vv range of geological materials in the Intellectual Skills
laboratory and field.
Determine and  interpret the|.B2
Vv v v lgeology of a region via a range of

field-based techniques.
Utilize geological knowledge and|.B3
data for modeling purposes (for
example, for evaluation of scientific
hypotheses, for hazard mitigation,
or for resource estimation).

IApply a diverse range of methods|.B4
of analysis, evaluation and
promotion, including quantitative
and qualitative (e.g. empirical

v v v v v social research), IT-based (e.g. GIS
applications, petroleum  basin
modelling, hydrogeological
modelling).

arry out a range of field-based|.C1

tudies (e.g., geological mapping,
ample collection and recording of

Asigal) @l jlgal)
dlaal) g
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field observations).

Draw and describe geological
features, specimens and thin
Isections.

.C2

se appropriate numerical,
tatistical and graphical methods
r software effectively to solve
umerical, spatial, temporal and
eometrical problems.

.C3

[Assess and carefully consider the
cultural, environmental, and
economic impact of global business
lactivities on natural resources.

.C4

Professional and
Practical Skills

Present work and findings with
clarity and  accuracy, orally
including presentation) and in
writing

.D1

[Participate  effectively, either
independently or as a member of
n integrated team demonstrating

knowledge of a number of
research techniques and
rocedures

.D2

[Use appropriate software packages
to prepare written reports, essays,
osters and presentations

.D3

[Use the internet critically for
information retrieval and to
communicate geological knowledge
effectively.

.D4

JANELN) &) jlgeall
Aalald)
Transferable Skills
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Master of Science in Applied Geosciences

1JSY) (2 yal) el ) and

Faculty of science- German University of Technology (Oman) GUtech

sAaalal) g A a

Oman

sald) anl

Master of Science in Applied Geosciences (GUtech - Oman)
https://www.gutech.edu.om/academic/geoscience/applied-geosciences/master-
applied-geosciences

(URL) gatisal) g sal i ) oyl )

Program Intended Outcomes gU_:ll alsl &la A

T A al b1 gl e
The nature of the study program requires the students to develop Inte;lt{iszfpli"ary 8
thinking

interdisciplinary skills which allow them to see issues from
different perspectives and understand the influence of one
discipline on another. These skills enable the students to
effectively solve complex issues using creative solutions from
different disciplinary approaches.

Comprehension of the theoretical concepts underpinning the
study of applied geosciences with focus on the petroleum and
mining industry. The program also allows the students to relate
such theories to wider national and international economic and
environmental issues.

Theoretical .2
knowledge

Skills for applying a diverse range of methods of analysis,
evaluation and promotion, including quantitative and qualitative
(e.g. empirical social research), IT-based (e.g. GIS applications,
petroleum basin modelling, hydrogeological modelling), and
communication-driven approaches (e.g. expert interview or
discussion moderation).

Methodological .3
diversity

Expertise in incorporating views and interests of various
stakeholders from business, regional and central government,
private companies, and representatives of local communities into
strategic concepts.

Communication .4
skills

Application of innovative approaches in acquiring and
presenting knowledge and dealing with business cases and
projects. A focus is set on developing entrepreneurial skills
matching national priorities.

Innovation and .5
entrepreneurial
skills

Understanding the complexity of natural resources environments
for sustainable management in exploration and production. The
programme also enables the students to critically assess and
carefully consider the cultural, environmental, and economic
impact of global business activities on natural resources.
Participants should be able to use critical and analytical thinking
in selecting appropriate development models and rejecting others
depending on the profile of the region and communities they are

Analytical and .6
reflective thinking

3
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dealing with.

The degree program addresses ethical issues in applied ethical issues .7

geosciences in particular in the environmental sector related to
petroleum exploration, mining and water resources at several
levels during the study with focus on sustainability.

Use their knowledge and skill to enhance understanding of earth 8
for the well-being of society and the environment

Exhibit honesty in professional actions at all times 9
Work to enhance the prestige of the geoscience profession -10
Support the profession and technical societies of the profession 11
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Master in Geology 1Al aa sall Q.ALI'J,J\ !
School of Geography, Geology and the Environment. University of Leicester sdaalad) g 408 )
UK 22l Al
https://le.ac.uk/geology (URL) gl a8 gal g A Jayl )Y
Program Intended Outcomes gl sl alad cila A
A Lal A )

Demonstrate knowledge of the general principles and techniques of Geology, | 1-1
including the structure, composition and evolution of the Earth and its
interrelationships with the hydrosphere, crysosphere, biosphere, and
atmosphere.

Describe, identify and interpret a range of geological materials in the| -2
laboratory and field; utilise appropriate techniques to enable this; and
demonstrate an understanding of any relationship with the field area from
where they were recovered.

Determine and interpret the geology (senso lato) of a region via a range of | -3
field-based techniques.

Demonstrate an understanding of geological time, rates and fluxes, and the | -4
techniques required to determine them.

Utilise geological knowledge and data for modeling purposes (for example, | -5
for evaluation of scientific hypotheses, for hazard mitigation, or for resource
estimation).

Demonstrate and apply knowledge of safety procedures in the field.

Demonstrate a knowledge of a number of research techniques and procedures

Ability to recognise theories paradigms, concepts and principles; apply
scientific principles to evaluate current geological paradigms; and evaluate
environmental and societal aspects of the Earth’s resources.

Synthesise and interpret results, in order to effectively communicate (via| -9
written, oral, graphical means) data and ideas to a range of audiences.

Develop and sustain geological arguments. Construct and test scientific| -10
hypotheses and appropriately use geological data.

Carry out a range of field-based studies (e.g., geological mapping ,sample 11
collection and recording of field observations).

Give effective presentations using appropriate methods. 12
Participate effectively in tutorial and other group discussions, and an ability 13
to respond effectively to questioning.

Effectively lead and direct discussion of controversial subject-specific topics. 14
Communicate effectively and appropriately in a variety of written formats 15
including essays, reports, projects, CVs and posters

Draw and describe geological features, specimens and thin sections. 16
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Use spreadsheets to enter, manipulate and display numerical data. 17
Use appropriate software packages to prepare written reports, essays, posters 18
and presentations (e.g., PowerPoint)

Author a web-page to communicate geological knowledge effectively. 19
Organize and work effectively within a team, and evaluate performance of 20
self and of team.

Solve numerical, spatial, temporal and geometrical problems. 21
An ability to plan and execute an independent research project. 22
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Master in Earth Science ) s jal) gl i) and
Earth Sciences, The University of Memphis ;J\.aala.lb @s&\ )
USA L) anad
https://www.memphis.edu/earthsciences/programs/graduate/graduate.php Tl dgal (A g SN Jay) )
ASSIN (URL)
Program Intended Outcomes gl sl alal cila A
g A e féﬁﬂ\
advanced knowledge and understanding of the principles of Geosciences 1
deeper knowledge of a chosen specialization 2
critical awareness of the forefront of their specialization 3
advanced understanding of earth system relevant to their specialisation 4
appreciation of the learning capacity needed to progress to independent research S
6

ability to specify and complete geological tasks that are complex, incompletely
defined or unfamiliar

some ability to formulate and solve problems in new and emerging areas of their | 7
discipline

ability to apply state of the art or innovative methods in problem solving, possibly | 8
involving use of other disciplines

ability to think creatively to develop new and original approaches and methods 9

ability to design appropriate experiments, to analyze and interpret data and draw |10
conclusions

ability to use advanced, and to develop customized, quantitative methods 11

comprehensive understanding of applicable techniques and methods for a particular | 12
specialisation, and of their limits

awareness of the limits of current knowledge and the practical application of the |13
stateof-the-art techno

knowledge and understanding of Geosciences to create models of complex systems | 14
and processes

basic ability to contribute to the further development of Geosciences in practice and | 13
research

ability to produce independent work in their professional and scientific fields 16

ability to manage and work effectively as leader of teams that may be composed of |17
different disciplines and level

basic ability to work effectively and communicate in national and international |18
contexts

appreciation of the role of Geosciences in the development of knowledge, wealth |19
creation and improving quality of life

ability to evaluate performance as an individual and a team member 20

ability to identify individual and collective goals and responsibilities and to perform |21

7
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in a manner appropriate to these roles
ability to evaluate critically of professional and research papers 22
ability to plan and appropriate programme of continuing professional development 23
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M.Sc. Geological Engineering 1l (2 el el ) ad
COLLEGE OF ENGINEERING AND COMPUTING, Missouri S& T sAaalal) g A< a
USA L) anad
http://catalog.mst.edu/eraduate/graduatedegreeprograms/geologicalengineerig/ i ég-d 9 AN Jagl
ABET (URL)
Program Intended Outcomes gl sl alai Cila A
g A e ,.isfn,\
an ability to apply knowledge of mathematics, science, and engineering 1
an ability to design and conduct experiments, as well as to analyze and interpret data | 2
an ability to design a system, component, or process to meet desired needs within | 3
realistic constraints such as economic, environmental, social, political, ethical, health
and safety, manufacturability, and sustainability
an ability to function on multidisciplinary teams 4
an ability to identify, formulate, and solve engineering problems S
an understanding of professional and ethical responsibility 6
an ability to communicate effectively the broad education necessary to understand | 7
the impact of engineering solutions in a global, economic, environmental, and
societal context
a recognition of the need for, and an ability to engage in life-long learning
a knowledge of contemporary issues 9
10

an ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice.
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MSc Geology rosaldd) 2 sal) el jul) acd
Faculty of Science, UNIVERSITY OF KERALA :aa.nl.du R.ASS\ e—u‘
India salal) and
https://www keralauniversity.ac.in/dept/dept-home Talil) adgal (A g S dayl )
(URL)
Program Intended Outcomes gli_l alai cila A

g A oal et
Understand the basic concepts of physical geology, geomorphology, structural [ PSO1
geology, engineering geology and environmental geology and apply this
knowledge to analyze geological formations and structures for effective human use.
Understand the minerals, and the economic significance of mineral deposits, apply [ PSO2
the concepts of exploration geology to analyze the formation and significance of
ore deposits
Understand how rocks are formed, the underlying geochemical and petrological | PSO3
principles and apply this knowledge to analyze sedimentary, igneous and
metamorphic rocks for unravelling earth history and economic utilization,
understand how water behaves within the Earth, and apply this knowledge to
analyze groundwater resources.
Understand the principles of stratigraphy and palacontology, and apply this | PSO4
knowledge to analyze the evolution of the Earth and life on it.
Understand how Earth can be sensed remotely, resources mapped and analysed, | PSOS
with the aid of geoinformatics tools, and how disasters can be mitigated and
managed.

PSO6

Analyze and apply the knowledge gained through studies into a thesis that
incorporates scientific planning and execution of work, methodology, analyses, and
presentation of results, all within the ambit of research ethics, possibly leading to
the creation of new knowledge in geosciences.

10
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Annex (4) Survey of Aims/ Objectives for Similar Accredited Programs at International Universities.

V ddle pua g dag) gall sla ) Alilaal) daa yall el sl

el | qali el Lt | A | @ | i (Al zald )
el Gaalsy | &S EXL Al Js¥
Master of
S i 3¢. Geologica Master in aster in Science in o8 3 - .
(;\cl(?](:;)' MSc Geology ’\l.l:(];gi(l;w:'i;g I :‘:flnh \(Iiu:lug\ s.\pplicd udJY‘ ?*’b gﬁejlﬂ\ MLA :‘f‘u‘ @L‘ﬁ'“ r“"‘"
eience " |Geosciences
§ . "‘(')!'LE,(J: E (')F, Earth C ::)I::'(::I[)(I'll;. X . /JSJA‘ /m‘ N‘
Science Il::ili‘llficm L’\('l\\l\"i;Rl\(' Sciences, (;uuling_{‘\ and litll::::tl_n w‘ -\J‘JAMJ dj#‘ :w‘
COMPUTING, e lln\irltlbll:lnmm.
l(,;?rl‘n.:l‘l: ;ZMIA.J‘ e“‘
King |UNIVERSITY . University | iversity of m‘o(tw) .
5;:::;1 OF KERALA| Missouri S&T . of I.oiccsll(l\r Technology slaina dzala
emphis (Oman)
GUtech
gl igl) Santall by gl :'fj‘ ) la) S w\ 3.,3\)34.4;51 on} ]
(31216 e 251 Y) (Laai ) (Alad) geald jl) Cdlar)
1. To provide a sound basis of knowledge and
v v v v v unQerstanding fo_r the study the Earth
Sciences  applying to the natural
environment and industry.
P. To develop practical and professional skills
to the analysis of the geological data in a
v v v v v respopsible anq safe manner, paying due
attention to risk assessment, rights off
access, and the relevant health and safety
regulations.
v v v B _To recogl_'lize applicaple _theorieg for the
interpretation of geological information.
4. To prepare an attitude for innovation and
research through Ilaboratory and field
v v v applications and participation in research
projects, scientific  competitions and
conferences.
b. To support and execution of academic and
v v v v applied research projects to explore and

develop the petroleum, mineral and

groundwater resources in Yemen
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Master of Science in Applied Geosciences

Faculty of science-

ragaal) (35 pal) fiish and

German University of Technology (Oman) GUtech

sdaalal) )

Oman salal) Al

https://www.gutech.edu.om/academic/geoscience/applied-
geosciences/master-applied-geosciences/

(URL) gl adgal g St Jayf )

galill Cilaa

2
The programme also allows the students to relate such theories to wider national and international economic | 1
and environmental issues.
applying a diverse range of methods of analysis, evaluationand promotion, including quantitative and | 2
qualitative
Application of innovative approaches in acquiring and presenting knowledge and dealing with business | 3
cases and projects
Understanding the complexity of natural resources environments for sustainable management in exploration | 4
and production. The programme also enables the students to critically assess and carefully consider the
cultural, environmental, and economic impact of global business activities on natural resources.
Participants should be able to use critical and analytical thinking in selecting appropriate development | 5
models and rejecting others depending on the profile of the region and communities they are dealing with.
Use their knowledge and skill to enhance understanding of earth for the well-being of society and the | 6
environment;
Exhibit honesty in professional actions at all times 7
Work to enhance the prestige of the geoscience profession; and Support the profession and technical | 8
societies of the profession
AEN 2 gall Jilaal) gali ) Cilaa
Master in Geology 1 AN 2 jal) el ) o)
School of Geography, Geology and the Environment. ragaall /38 pall JAsh) ]
University of Leicester sdaalal) )
UK 1AL anl
https.://le.ac.uk/geology (URL) gabial) a8 gal (9 5S0Y) Ja) )
gl Jall cataa a

provide students with a breadth of knowledge of Geology, and exposure to areas of research at the cutting | 1
edge of the Earth Sciences;
provide students with a thorough understanding of the theoretical and practical applications of Geology in | 2
the study of the Earth, and environmental and societal issues
equip students with transferable and subject-specific skills necessary primarily for a career in the Earth | 3
Sciences, or a closely related field
promote the development of ICT and written, oral and presentation skills appropriate for a science graduate | 4
at the MGeol level
stimulate students to develop a wide range of independent and team skills 5
ensure that students benefit from an extensive programme of work in the field, developing fundamental | 6
geological knowledge through observation and critical analysis as well as developing personal and character
skills
provide students, via the curriculum and research expertise of staff, with a first training in research and | 7
research techniques appropriate for further postgraduate study or a research position in industry
provide students with the environment in which to develop their interest in Geology 8
enthuse and motivate all students to achieve their full potential in their degree course 9
Provide breadth and depth, via advanced M-level modules, in the subject area of Geology 10
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M.Sc. Geological Engineering 1A el el al)
COLLEGE OF ENGINEERING AND COMPUTING, A@J-A.“ I)'SJA.“ /m‘ é\u‘
Missouri S&T tdaalal) o)
USA skl ol

http://catalog.mst.edu/graduate/graduatedegreeprograms/geologicalengin | (URL) gelisal adgal (g 58N Loyl )

eerig/

ABET

gl il

assessing and mitigating geologic hazards (subsidence, landslides, flooding, etc.),

evaluating and improving groundwater resources, sustainably developing mineral and energy resources

selecting appropriate sites for civil and military infrastructure, and analyzing land use and environmental impacts.

WIN =]

toualdd) o el Jilaal) gali ) Cilaa]

MSc Geology 1owaldd) 2 jal) el i) and
Faculty of Science, sagaall /38 yall fAL1SY s}
UNIVERSITY OF KERALA sAaalad) aul
India salal) and
https://www.keralauniversity.ac.in/dept/dept-home (URL) gabial) adgal A g ssh) Jay) )

el ) Cilaa

Creation of a pool of skilled and technically qualified geologists who would be industryready, both in core geology as
well as in IT-oriented geology fields like geoinformatics etc.

Creation of skilled geologists who can meld core geology with IT skills, thereby contributing directly to the Make-in-
India endeavour

Creation of resourceful geologists who would be grounded in science, but technically equipped to tackle geological
challenges, adopt spatial planning techniques in problem solving, and disaster management

rowdbaal) (2 sall Jilaall geali ) Cilaa]

MS in Geology rosdbd) s pall gald jall anl
Science 23gaall /S yal) JASY) a)
King Saud sdaalal) )
Saudi Arabia salal) and
https://www.ksu.edu.sa (URL) gl é}m‘ (9 AN Jayf i

gali_al) Cilaa ?
To achieve excellence in imparting higher education in the fields of earth sciences, with due emphasis on the quality of | 1
students at undergraduate and graduate levels.
To develop applied scientific research through geological, geophysical and hydrogeological projects as per the national | 2

plan
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A1
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To provide a sound basis of knowledge and
understanding for the study the E Sciences
applying to the natural environment and
industry.

To develop practical and professional skills
to the analysis of the geological data in a
responsible and safe manner, paying due
attention to risk assessment, rights of
access, and the relevant health and safety
regulations.

To recognize applicable theories for the
interpretation of geological information.

To prepare an attitude for innovation and
research through laboratory and field
applications and participation in research
projects, scientific competitions and
conferences.

To support and execution of academic and
applied research projects to explore and
develop the petroleum, mineral and
groundwater resources in Yemen

(bl ale s j3e 50 ) 5 (o s iS5 gl pal) il Aa

Al . Show advanced knowledge and understanding of the core earth science technical disciplines, notably in geology and in geophysics

A2 . Provide essential knowledge of the key applied geoscience and engineering disciplines (i.e. geostatistics, petrophysics, and modelling) and

to appreciate their relationship and inter-dependency with the core geoscience subjects
A3 . Demonstrate advanced understanding of earth system relevant to deeper knowledge of a chosen specialization
A4. Show understanding of the complexity of natural resources environments for sustainable management in exploration and production.
B1. Describe, identify and interpret a range of geological materials in the laboratory and field.

1
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B2.
B3.

B4.

Cl1.
C2.
Cs.

C4.
D1.
D2.

D3

| Master Degree M.Sc. fiwalall ‘ ey Al sl | ‘ M.Sc. in Earth Science oa¥) asle & aglal) jrivala ‘ sl and ‘

Determine and interpret the geology of a region via a range of field-based techniques.

Utilize geological knowledge and data for modeling purposes (for example, for evaluation of scientific hypotheses, for hazard mitigation,
or for resource estimation).

Apply a diverse range of methods of analysis, evaluation and promotion, including quantitative and qualitative (e.g. empirical social
research), IT-based (e.g. GIS applications, petroleum basin modelling, hydrogeological modelling).

Carry out a range of field-based studies (e.g., geological mapping, sample collection and recording of field observations).

Draw and describe geological features, specimens and thin sections.

Use appropriate numerical, statistical and graphical methods or software effectively to solve numerical, spatial, temporal and geometrical
problems.

Assess and carefully consider the cultural, environmental, and economic impact of global business activities on natural resources.

Present work and findings with clarity and accuracy, orally (including presentation) and in writing

Participate effectively, either independently or as a member of an integrated team demonstrating a knowledge of a number of research
techniques and procedures

. Use appropriate software packages to prepare written reports, essays, posters and presentations
D4.

Use the internet critically for information retrieval and to communicate geological knowledge effectively
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Show advanced knowledge and understanding of the core earth science technical
disciplines, notably in geology and in geophysics

Provide essential knowledge of the key applied geoscience and engineering
disciplines (i.e. geostatistics, petrophysics, and modelling) and to appreciate their
relationship and inter-dependency with the core geoscience subjects
Demonstrate advanced understanding of earth system relevant to deeper
knowledge of a chosen specialization

Show understanding of the complexity of natural resources environments for
sustainable management in exploration and production.

Ak lial) g

1t 1038 el e AN QS O

Jealldst)

Describe, identify and interpret a range of geological materials in the laboratory
and field.

Determine and interpret the geology of a region via a range of field-based
techniques.

Utilize geological knowledge and data for modeling purposes (for example, for
evaluation of scientific hypotheses, for hazard mitigation, or for resource
estimation).

Apply a diverse range of methods of analysis, evaluation and promotion,
including quantitative and qualitative (e.g. empirical social research), IT-based
(e.g. GIS applications, petroleum basin modelling, hydrogeological modelling).

&) gl
L
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Carry out a range of field-based studies (e.g., geological mapping, sample
collection and recording of field observations).

Draw and describe geological features, specimens and thin sections.

Use appropriate numerical, statistical and graphical methods or software
effectively to solve numerical, spatial, temporal and geometrical problems.
Assess and carefully consider the cultural, environmental, and economic impact
of global business activities on natural resources.

Q\JL@-J\
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Present work and findings with clarity and accuracy, orally (including
presentation) and in writing

Participate effectively, either independently or as a member of an integrated
team demonstrating a knowledge of a number of research techniques and
procedures

Use appropriate software packages to prepare written reports, essays, posters
and presentations

Use the internet critically for information retrieval and to communicate
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D3| D2|D1]C5]C4][C3|C2[C1] B4 | B3| B2| Bl|A4| A3 A2 Al i S o2ty e #
advanced knowledge and understanding of the principles of
v | Geosciences 1
v deeper knowledge of a chosen specialization >
v critical awareness of the forefront of their specialization 3
advanced understanding of earth system relevant to their
VIV specialisation 4
appreciation of the learning capacity needed to progress to
v independent research 5
ability to specify and complete geological tasks that are
v v complex, incompletely defined or unfamiliar 6
some ability to formulate and solve problems in new and
v 4 emerging areas of their discipline 7
ability to apply state of the art or innovative methods in
v problem solving, possibly involving use of other disciplines 8
ability to think creatively to develop new and original
4 approaches and methods 9
ability to design appropriate experiments, to analyze and
v interpret data and draw conclusions 10
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ability to wuse advanced, and to develop customized,

responsibilities and to perform in a manner appropriate to
these roles

v quantitative methods 11
comprehensive understanding of applicable techniques and
v methods for a particular specialisation, and of their limits 12
awareness of the limits of current knowledge and the practical
v application of the stateof-the-art techno 13
knowledge and understanding of Geosciences to create
models of complex systems and processes 14
basic ability to contribute to the further development of | 15
Geosciences in practice and research
ability to produce independent work in their professional and | 16
scientific fields
ability to manage and work effectively as leader of teams that | 17
v may be composed of different disciplines and level
basic ability to work effectively and communicate in national | 18
v and international contexts
appreciation of the role of Geosciences in the development of | 19
knowledge, wealth creation and improving quality of life
ability to evaluate performance as an individual and a team | 20
v member
ability to identify individual and collective goals and| 21
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v ability to evaluate critically of professional and research papers | 22

ability to plan and appropriate programme of continuing | 23
v professional development

Al
A2

A3
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B1.
B2.
B3.
B4.

Cl1.
C2.
C3.
C4.
D1.
D2.
D3.
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. Show advanced knowledge and understanding of the core earth science technical disciplines, notably in geology and in geophysics
. Provide essential knowledge of the key applied geoscience and engineering disciplines (i.e. geostatistics, petrophysics, and modelling) and to appreciate their
relationship and inter-dependency with the core geoscience subjects

. Demonstrate advanced understanding of earth system relevant to deeper knowledge of a chosen specialization

Show understanding of the complexity of natural resources environments for sustainable management in exploration and production.

Describe, identify and interpret a range of geological materials in the laboratory and field.

Determine and interpret the geology of a region via a range of field-based techniques.

Utilize geological knowledge and data for modeling purposes (for example, for evaluation of scientific hypotheses, for hazard mitigation, or for resource estimation).

Apply a diverse range of methods of analysis, evaluation and prometion, including quantitative and qualitative (e.g. empirical social research), IT-based (e.g. GIS
applications, petroleum basin modelling, hydrogeological modelling).

Carry out a range of field-based studies (e.g., geological mapping, sample collection and recording of field observations).

Draw and describe geological features, specimens and thin sections.

Use appropriate numerical, statistical and graphical methods or software effectively to solve numerical, spatial, temporal and geometrical problems.

Assess and carefully consider the cultural, environmental, and economic impact of global business activities on natural resources.

Present work and findings with clarity and accuracy, orally (including presentation) and in writing

Participate effectively, either independently or as a member of an integrated team demonstrating a knowledge of a number of research techniques and procedures

Use appropriate software packages to prepare written reports, essays, posters and presentations

Use the internet critically for information retrieval and to communicate geological knowledge effectively
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Annex (11) Matrix of mapping program P- ILO's with courses

W -ILO's 7l A cla e dall | Say [l .
s P-ILO's zaliell alxil) cila e 54y et | g |8 oA aul N
L i) D|D c|c|jc|C|IB|B|B|BJJA|]A]JA]A Cours | cr g , Course Name ) o
< Semeste e Yl (8 g <l jaall i y3
3|2 4 |3 |21 1|l4]3]2]1]]4]3]2]1 v Code
GEOL pdiiall Ay g ) giuall g ikl ale
10 110 0 0 1 1jJoflo]1 14lo0 1 1 1 S1 611 3 Advanced Stratigraphy & Sedimentary | .1
Petrology
GEOL adiial) Al gaiall g 4y ) ) sduall
Y ofo 0 0 ! LHofoft e 1 0 ! 51 613 3 Advanced Igneous & Metamorphic Petrology 2
s1 | GeoL el 4 1) L gl g
10 Lfo 0 0 1 Lffojof1 Lo 1 1 1 615 3 Advanced Structural Geology 3
s1 | GEoL el J g5l sl g
I Lo 0 110 o IR I I A | ! ! ! 617 3 Advanced Petroleum Geology 4
s2 | GEOL 4 ol cilaglaall i g 2y ¢ jlacin) iyl
2 ofo 0 1 0 ! 1 L1of o 1 ! ! 620 3 Applications of Remote Sensing & GIS -3
s2 | GEOL Aipdail) L ol g 9 ¢
11 110 i1]J]ojoj1ffz2]1o0|2 )21 21]12]|1 622 3 Applied Hydrogeology .6
s1 GEOL ABLESLL) £l 5 gaad)
.7
s L1t ! t]o o I I I A | ! ! ! 619 3 Exploration Geophysics
s2 | GeoL pdial) dywtigh L ol sl
.8
7 010 S I R R B B R (I R B 624 3 Advanced Engineering Geology
S2 GEOL adiial) Aamall clalad)
- .9
= 010 LrofrprpgorrfrpitptfOo)t 626 3 Advanced Ore Mineralogy
S2 GEOL oluall dLalSiall 5 1ot
i “ |10
i L1t 1 Lrofofrfrjoprffel? ! ! 628 3 Integrated Water Management
s2 | GeoL i) e badl] Jalas
e o - 1
12 Lo ! Yooty rjofiyt ! ! ! 630 3 Well Logs Analysis
S2 GEOL e g dumgadal) alaal)
12
il 1 1 ! 0 0 | 1 1 o | ! 1 1 632 3 Natural Hazard Assessment
GEOL A g l) Gl gadt Jalas
I ! ! 1 1 Lroffrprprfigt 1 1 1 52 634 3 Sedimentary Basin Analysis A3
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& emeste e SR By Sl Rl i
al3f21fla]32|1la]|3|2]1)]a]3]2]1 este | o
GEOL AdLasiu slaasS gaall
11 ocjpif1jpiffryoqyopipgojryprp1rgpop1igl 52 636 3 Exploration Geochemistry &
GEOL ieaalal) Al
. 15
15 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 699 6 Thesis
153 [5[w][s[ualls]7[7]ullz]ofwo]wu][7[1a]n]4 14 T Gl o Al 21 ) 228 (s

Al
A2

A3

A4.
B1.
B2.
B3.

B4.

Cl.
C2.
Cs.

C4.
D1.
D2.

D3

GJ';A\ '949;:': ”@?g_u_\))s.d’:l

sl Sl e
. Show advanced knowledge and understanding of the core earth science technical disciplines, notably in geology and in geophysics
. Provide essential knowledge of the key applied geoscience and engineering disciplines (i.e. geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency with the core geoscience subjects
. Demonstrate advanced understanding of earth system relevant to deeper knowledge of a chosen specialization
Show understanding of the complexity of natural resources environments for sustainable management in exploration and production.
Describe, identify and interpret a range of geological materials in the laboratory and field.
Determine and interpret the geology of a region via a range of field-based techniques.
Utilize geological knowledge and data for modeling purposes (for example, for evaluation of scientific hypotheses, for hazard mitigation, or for
resource estimation).
Apply a diverse range of methods of analysis, evaluation and promotion, including quantitative and qualitative (e.g. empirical social research),
IT-based (e.g. GIS applications, petroleum basin modelling, hydrogeological modelling).
Carry out a range of field-based studies (e.g., geological mapping, sample collection and recording of field observations).
Draw and describe geological features, specimens and thin sections.
Use appropriate numerical, statistical and graphical methods or software effectively to solve numerical, spatial, temporal and geometrical
problems.

Assess and carefully consider the cultural, environmental, and economic impact of global business activities on natural resources.

Present work and findings with clarity and accuracy, orally (including presentation) and in writing

Participate effectively, either independently or as a member of an integrated team demonstrating a knowledge of a number of research
techniques and procedures

. Use appropriate software packages to prepare written reports, essays, posters and presentations
D4.

Use the internet critically for information retrieval and to communicate geological knowledge effectively
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Study Plan of Master in Earth Sciences

) 258 (8 imalel Lgatay () Kol A ) g gali ol o
Master in Earth Sciences

Saadea dslu 36 2(Aald) Ax all) Ja gl il Badinal) cilelud) laa)

daaphal) 3 ) gall g J g ) AulS
Faculty of Petroleum & Natural 1l Ll iy A1) agaall / S pal) /A0S and

Resources

2 year sl A a3
(lail) Al sl (8 Al Al aldas

CBE (el g Aaall B lialad el s BN B Aaded Aol = Baaiaall Aoblud) oy Lale Saalea clelu i) & clolud) aea «A3ada
rtaal) quail) 8 Ak clelu

Tl Jsa
SV 3 el el JS lllia
% (il )38l daalizal) cilelud) il 8all e Gilallaia)
Jal) Al ) B any - - 48 i) il jha
58 21 7 ) e
25 9 3 A LR @) ha
17 6 1 W]
%100 36 10 Ay
First Semester Js¥ Juadl)
clallaial) Credit Hours 53aiall cile L) 52y
3-,\-‘933‘ [Cmlad .. JJ“‘ JJAAS\ eu\
Pre- Total e oo | B coge Course Title
Requested C.H. Tut. Pr. Th. No
Advanced siall s cliihl) alo
3 0 0 3 GEOL | Stratigraphy & pdiial) Ay g ) 1
611 Sedimentary
Petrology
GEOL | Advanced Igneous & il siual)
3 0 0 3 613 | Metamorphic piliadl Adgaiallg | 2
Petrology
3 0 0 3 | GEOL | Advanced Structural A AN L gl ) 3
615 | Geology paiial)
GEOL | Advanced Petroleum | adiial) Jg i) La g
3 0 0 3 4
617 | Geology
3 0 0 3 GEOL Exploratolon LHLAGAY) sUsb gl | 5
619 | Geophysics
15 15 Total Credit Hours 5aial) clelud) Aaa)
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Second Semester (BN Juadl)

clathial) Credit Hours 3ai2all Cilelud) U
L4l o e | A S an)
Pre- Total g e | B code/ Course Title
Requested C.H. Tut. Pr. Th. No
GEOL | Applications of 08 i) il
3 0 0 3 620 | Remote Sensing & il slral) alii g any
GIS ad) aalf
3 0 0 3 | GEOL | Applied L sl g )
622 | Hydrogeology Ay dal)
3 0 0 3 GEQC;L Elective Course @ JLEA ke
3 0 0 3 G;Z9(;L Elective Course LA Ra
3 0 0 3 G;:;;L Elective Course G JLEA ) e
15 15 Total Credit Hours 5aiall clelud) Aaa)
baaiaal) cile L) B NIYY) J)u‘ ?-ul‘
Credit Hours Code / No Course Title
6 GEOL 699 Al
(229 o) & ERY) el jial
Baling clebu (9) adl g (<) 8a A00) LR Glall gy
Saatizall cule L ) )
L8N el " wa ISSCUUNEY) < =
. Total | catad | e | b .
Pre- R ted ~ < Code / N
e- Requeste C.H. Tut. Pr. Th. ode o Course Title
3 0 0 3 GEOL Advanced Laigh L gl o)
624 Engineering Geology paiial)
3 0 0 3 GEOL Adv.anced Ore A gianall L)
626 Mineralogy
GEOL Integrated Water Sr et
Liall Alal<ial) 3 1Y)
3 0 0 3 628 Management = Py
3 0 0 3 GES%L Well Logs Analysis | 43kl cdbawdl) Jalas
GEOL Natural Hazard P .
Lgeansl g bl jhaldlal)
3 0 0 3 632 Assessment 24 Sl
3 0 0 3 GEOL Sedlmentar)f Basin L ge )l Ll oY) Jlas
634 Analysis
GEOL Exploration JdLagiuN) sloasS gaall
3 0 0 3 636 Geochemistry
21 21 Total Credit Hours 5aixal) clelad) Alaa)
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(B ol 3) adfial) dugasll ) gdually cilial) ale
Advanced Stratigraphy & Sedimentary Petrology (3 Cr.H)

Description, genesis, correlation, and age of sediments, sedimentary rocks and layered rock
sequences. Composition, identification, and classification of sedimentary rocks; geochemical
processes affecting sedimentary rocks and surficial deposits. Mineralogy of sandstones, heavy
minerals, diagenetic and burial depth history, and the geochemistry of major, minor and trace
elements. Recognition of carbonate grains, cement types, and carbonate depositional
environments, and their response to sea-level changes. Recognize and interpret mud and
mudstone facies and their depositional environments. Observe stacking patterns and reconstruct
sea-level fluctuations from mudstone/shale successions and their impact on the 3D distribution of

mudstones/shales.

(5asine ol 3) adiiall Adgadally AW gdual)
Advanced Igneous & Metamorphic Petrology (3 Cr.H)
Introduction to thermodynamics, phase equilibria in igneous processes, magmatic processes,
igneous rock associations of different tectonic settings, metamorphic reactions and facies, material
transport during metamorphism, geothermometry and geobarometry, pressure—temperature—time
paths in regional metamorphic rocks.
(5asine ol 3) adfial) ApnSHll Laglgaad)
Advanced Structural Geology (3 Cr.H)
Structures of the crust; geometry of folds and faults, rock deformation, criteria for recognizing
structures, solution of geometrical problems. Rheology, deformation mechanisms, structural
associations and advanced methods of structural analysis. Continuum mechanics applied to
understanding of deformation within the earth. Stress and strain as tensors, with application to
various geological settings; plate flexure and isostasy; steady state and time dependent heat

conduction in a geological context; fluid mechanics of the earth.
(5acins clolu 3) aniiall Jguidl Lagisss
Advanced Petroleum Geology (3 Cr.H)

Comprehensive treatment of the petroleum system with a focus on hydrocarbon exploration
and production data and methods. Advanced techniques for creating subsurface geological maps
based on seismic reflection and well log data. Introduction to opportunities and challenges of

modern gas and oil development, including synergies with other energy sources.

Dr. Adel Al-Matary
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Application of Remote Sensing & GIS (3 Cr.H)

Introduction to theory and application of using color, infrared, thermal, and RADAR images
generated from satellite and aerial photographs for geographic, geologic, environmental, and
planning purposes. Introduction to theoretical and practical understanding of fundamental GIS
concept, capabilities, and applications with emphasis on nature of geographic data and issues of
data input, data models, database design, spatial analysis, and data output using ArcGIS

software.

(baina el 3) dddatl) Liaglgan g g
Applied Hydrogeology (3 Cr.H)

Current literature, new techniques, legislative and political developments in hydrogeology,
and appropriate case histories. Groundwater modeling from a geologic perspective. Conceptual
models and computer modeling of groundwater flow and solute transport. Groundwater aquifers
systems, characteristics, movement, aquifers recharge, discharge and contamination processes,
groundwater and urbanization, karst hydrogeology, and human activities, impacts, consequences
and implications, artificial groundwater recharge and water harvesting principles, problems and
development, mapping groundwater vulnerability, hydrogeology of mineral and thermal waters, salt

water intrusion, management of hazardous waste and groundwater protection zones.

(5adine clolu 3) ABLASILY) oLijud gaal)
Exploration Geophysics (3 Cr.H)

Geophysical exploration methods emphasizing hydrocarbon and mineral exploration,
hydrogeology, and engineering applications. Seismic exploration methods, including theory, data
acquisition, and data processing. Geophysical Exploration methods: gravity, Magnetic, Electrical
and Electromagnetic, and Seismic Methods; Analyses and Interpretation of Geophysical Data;
Recent developments in the processing and quantitative interpretation of geophysical Data;

seismic stratigraphy.
(5adine clslu 3) adfiall duwdigll Liaglgaad)
Advanced Engineering Geology (3 Cr.H)
Advanced engineering geology focused on engineering practice. Interpretation of in—situ
testing and laboratory test data (including groundwater) for the derivation of design parameters for

input into numerical modeling software. The topics include design and analysis of site investigation

Dr. Adel Al-Matary
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for foundations , roads and dams, slope stability analysis and assessment, introduction to
numerical modeling, engineering geological hazard assessment .
(adina ol 3) aafial) dyisaal) cilaldd)
Advanced Ore Mineralogy (3 Cr.H)

Occurrence, origin, and exploration of economic metallic mineral deposits. Geochemical
techniques applied to the geology, exploration, and environmental analysis of ore deposits.
(i clolu 3) slaall dlalSial) 3)4Y)
Integrated Water Management (3 Cr.H)
Study of hydrologic processes and their application to needs of cities, industry, agriculture,
and recreation. The course will introduce the new generation of methods used for investigating
groundwater systems. The primary focus would be on methods for estimating the components of

the aquifer water balance, which are critical elements needed for reliable projections of future

conditions.
(B ol 3) Al cBlbaadl) Julas
Well Logs Analysis (3 Cr.H)
Petrophysics and well log interpretation as it relates to hydrocarbon exploration and production.
Wireline logs, calculating rock and fluid properties from log measurements, and recognizing zones

of potential hydrocarbons. Map and calculate volumes of hydrocarbons in the subsurface using
the analysis of petrophysical properties from wireline well logs.
(Badina clolu 3) Lganilly dunydal) halial)
Natural Hazard Assessment (3 Cr.H)
Environmental hazard and disaster experiences to investigate the nature, impact, and social
responses to environmental hazards; focus is placed on relationship between nature, society, and
technology in how people and places perceive, experience, and cope with environmental hazards.
Considers range and types of adjustments communities can participate in to manage risk
associated with hazards such as earthquakes, floods, radiological and chemical hazards;
emphasizes a multihazard approach to mitigation.
:(5adins ol 3) Agenl) Glgal) Jalas
Sedimentary Basin Analysis (3 Cr.H)
Sedimentologic data base, correlation, mapping, facies models, classification, and evolution
of sedimentary basins. Applications to petroleum exploration. Integration of depositional models
using subsurface correlation, seismic stratigraphy, and sequence stratigraphy in analysis of basin—

scale sedimentary systems and their fluids.

Dr. Adel Al-Matary
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Republic of Yemen Ministry of Higher
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Program M.Sc. Earth Sciences ua ) agle B fiualall /el

Course Specification of:  Advanced Sedimentology & Stratigraphy

pdial) il g il sl ol A Cildial ga

General information about the course J_8all (& dals Slaglra
1 Course Title
2l and Advanced Sedimentology & Stratigraphy
Course Code and Number
2 5 P ES 611
Aad g el Jay 56
Credit Hours dad2al) cilelud) o
Credit Hours Lectures Practical Seminar/Tutorial
3 e L ey
il Basiaal) cle L) o e el [ ass -
3 0 - 3
Study Level and Semester .
4 gwyb ) il 5 ghendl M.sc, First Semester
Pre-requisites (if any)
> (223 ¢f) o Aal Al cildhaial) GEOS322
Co-requisites (if any)
6 (©2as o) dsabuaal) cilllaial) NA
7 ngra":f;l;;‘ AIV l‘:‘il;tgz‘c;f;;‘s offered Program M.Sc. Earth Sciences
Language of teaching the course .
8 . A
A s & English
Study System
9 el 4 Semesters
10 Location Of, teachlpg the course Faculty of Petroleum and Natural Resources
A Gl (ke
11 Prepared by Prof. Abdulkarim Al-Subbary and
Sl sl g4 (g) 00 pasd Prof. Adel Al-Matary
Date of Approval
12 dadad) (ulaa e SaieY) o 2021
ol A el el g gbud (o lalll Baadeal) Ao Ludf sddaadla
3agall clada g ushaill S a duas A vae pell i gall
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Course Description il cias

A alaiYl ) ) jhall Cauas

A b ) kel o

The purpose of this course is to give the student
a broad and advanced understanding of how
sedimentary rocks are formed (the sedimentary
processes and products of both clastic and non-
clastic), with a better understanding of the
changes produced in the sedimentary basins
during burial and diagenesis through knowledge
of different tectonic backgrounds that occurred.
This course also provides a detailed study of
sedimentary rocks and the relationship between
the geometry of rock bodies and sedimentary
processes, i.e. Processes and characteristics of
depositional environments such as assemblages
of Sedimentary Structures, sedimentary facies,
facies models and their Paleoenvironmental
significance;  Including  measurement  of
geological  time; concept of  sequence
stratigraphy and their stacking patterns and sea-
level fluctuations to obtain brief ideas of the
different stratigraphic event and correlations.

Ll 5 Lagd Qulldal) plae) g omad jall ) 138 Cpa 22 1)
claiiall g cbilaall) 4 g ) ) sduall 585 Al Ladila g
ped e (AU il g ASURY gduall e S A ga )
CRA) el Ayl G2l al) B AUl ol pasll Juad
wasall JSa 4daa A e (AL BLA cillas)
Ldiaa ) A8lidial) 43 i) AR g e S0

Qg ) Jsduall Lluall da)jn el 1 ol LS
Ao g cllandl g 4 aall alual) Ausia G 48%ally
i) cilaans Jla L il Gl pailad g cliles g
Linar) g cliaad) ilaiy ¢ A g yl) Cliaud) g ¢ Ay g )
ek aaplie dlll B Lay (Aapall) G A Ly jpeadl (2
Llaly ¢ il Juddl) agghag ¢ agigadl Gajl
fhu siwe il Gl A ey agr Aaldll al sl
Lkl Gl e Biase claglia Ao Jpaall oyl
Llaliaa g 4dlid)

Course Intended Learning Outcomes (CILOs) Al alal &ila 3

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

o ‘JJ@&A@\Q)&J}AJ#\&UJ&}WY\AQ
10l

al. | origin, mineral

rocks.

Demonstrate an advanced understanding on the
composition and diagentic
processes of the different types of sedimentary

-al

a2. | of sediments and its

materials through the processes of

bed units at various scales
depositional environments.

Identify and characterize the general properties
relation to the source
the
transportation system, textures, structures of the
in different

—a2

a3. | Show and analyze the processes
facies stratigraphic

Geochronology and correlation of beds.

analysis,

and
characteristics of depositional environments,
units,

—a3

o s D e

A vae

pal)
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Sana'a universty

bl. | Describe scales of sedimentary grain size b1
measurement and statistical analysis of data
to interpret provenance, transportation
history or depositional environment

b2. | Comprehend concept of sedimentary - b2
environment and description of processes and
products of  different sedimentary
environments such as continental, marginal
marine and marine

cl. | Use the unique characteristic of sedimentary -cl
rocks to identify, classify and describe how
sedimentary rocks and its structures form

c2. | Conduct measurements of the rock and -c2
diagnostic properties of sedimentary rocks to
recognize and measure grain sizes in samples,
photographs and thin sections .

c3. | Comprehend relationship between tectonics -c3
and sedimentary basin formation through
their depositional motif.

d1l. | Transfer information appropriately, verbally, -dl
graphically and in writing, using modern
information and communication technologies.

d2. | Prepare a review report of the different types of -d2
sedimentary rock and their economic importance.

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
ol all alail) cila jiia aa ) jiall Al cily i dag) ga
Leliind 4 i) agun Sl mabidl) = e iy ey alel JoRall Gla i pais Sy LS el )l

Course Intended Learning Outcomes Program Intended Learning Outcomes
oAl (e B3 gudliall aladll cila A Taliall (e B3 gualall alail) Sila 3

Categorize the different types of sedimentary Show advanced knowledge and understanding
al | rocks and recognize its general properties and | Al | of the core earth science technical disciplines,

relation to the source materials. notably in geology and in geophysics

Identify and characterize the processes of A2 Show understanding of the complexity of
a2 | weathering and alteration , erosion, transport, natural resources environments for sustainable

deposition and diagenesis of sediments. management in exploration and production.

Distinguish between the depositional B1 | Describe, identify and interpret a range of
b1 | environments of the various clastic and non- geological materials in the laboratory and

clastic sedimentary rocks. field.

Describe how water, wind, and ice can transport | B3 | Utilize geological knowledge and data for
b2 | sediments. modeling purposes (for example, for

evaluation of scientific hypotheses, for hazard
mitigation, or for resource estimation).

Use the unique characteristic of sedimentary Carry out a range of field-based studies (e.g.,

¢l | rocks to identify, classify and describe how | C1 geological mapping, sample collection and recording
. ’ . of field observations).

sedimentary rocks and its structures form.

Conduct measurements of the rock and Use appropriate numerical, statistical and graphical
diagnostic properties of sedimentary rocks to methods or software effectively to solve numerical,

c2 . . R : C2 | spatial, temporal and geometrical problems.
recognize and measure grain S1ZeS 1n samples,
photographs and thin sections .
3agall clada g ushaill S a duas A vae el i gall
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; Interpret qualitative and quantitative Present. work.and findings. with cla'rity z}r{d accuracy,
d stratigraphic paleoenvironm ental si on als D1 orally (including presentation) and in writing
& Prepare a review report of the different types of D4 Use appropriate software packages to prepare written
sedimentary rock and their economic importance. reports, essays, posters and presentations

Alignment of CILOs to Teaching and Assessment Strategies
pn 588 9 (i) st Yy aledl) la i dagl ga

First: Alignment of Knowledge and Understanding CILOs
A 981 9 (g i) il iy (agd) g i laall) jiall ala cily jiia dag) ga 2

Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
gl g 48 jaall /) jiall Cily 3 Ol elaan) i) g8l claadi) i)

a1 - | Categorize the different types of
sedimentary rocks and recognize its general

- Lectures .
properties and relation to the source - Power point - Quiz
materials. presentation - Exam .
- - Class di . - Oral question
a2 - Identlfy.and character{ze the processes of - L1ass discussion - Oral presentations
weathering and alteration , erosion, - Br'amstormmg _ Reports
transport, deposition and diagenesis of - Directed self-study

sediments.

Second: Alignment of Intellectual Skills CILOs
A Sl g (i) il iy (Aia d) <) jlgeall) Rl ala Clay Aa dag) ga 2Ll

Intellectual Skills CILOs Teaching Strategies Assessment Strategies
Laa ) el jlgall /_kall iy jia O3 ila) s oo 9810 i) siaa)

b1 - |Distinguish between the depositional

environments of the various clastic and - Homework

non-clastic sedimentary rocks . - Class Discussion - Oral question
b2 - | Describe how water, wind, and ice can - Tutorial - Quiz

transport sediments. - Lecture - Exam

Develop entrepreneurial skills  for
b3 - | launching professional career in the

geological field.

Third: Alignment of Professional and Practical Skills CILOs
S8 g (g 30D gl sl (bt g Aigeall <l jlgeall) sl alis cila jia dag) g s NG

Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
Al gl g /el Cla jia ) Gl i o 1) i) el
¢1- | Use the unique characteristic of
sedimentary rocks to identify, classify - Short essays
and describe how sedimentary rocks and | - Lectures - Exam
its structures form. - Class Discussion - Oral question
c2- | Conduct measurements of the rock and | - Field training - Reports
diagnostic properties of sedimentary - Tutorial
rocks to recognize and measure grain
sizes in samples, photographs and thin
sections .
B s oo skl 555 e TS e ) (i s 54l
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Fourth: Alignment of Transferable (General) Skills CILOs
ﬁj&ﬂb i) claant) iy (;\.Alﬂ\ QULQ-AS\) o8 ?“":' Cla A &AMJA :la.,»b

Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
Lalal) ) i) cils jia O3 i) sl oo 5810 il siaa)
d1- | Transfer information appropriately,
verbally, graphically and in writing, - Brainstorming - Reports
using modern information and - Directed self-study - Oral presentations
communication technologies. - Group assignment - Oral question
d2- | Prepare a review report of the different | - Presentation - Project report evaluation
types of sedimentary rock and their - Individual Project - Evaluation of Group
economic importance. - Seminar assignment
impart cutting edge knowledge and - Evaluation of report
practical based skills among our
graduates through rigorous theory,
practical work and field exercises
focused on key and applied aspects.

Course Content __dall 5 siaa

A- Theoretical Aspect kil cilal)

No. of
WG, 0 Contact CILOs

Main topi i e k
No | RS, e i i s e T B
A dadly JAL
e Definition and Origin of
Sedimentary Rocks
e Sedimentary rock cycle and plate
Introduction tectonics al. a2
1 to sedimentology: e Classification, and occurrence of | Week 1 3 bl’, b2’

sedimentary rocks.

e Sedimentary processes and
products

e Significance of Sedimentary Rocks

. o brief description of different
Type of sedimentary . .

clastic and non-clastic rocks.
2 rocks . . Week 2 3
e Distribution of sedimentary

rocks in space and time.

e \Weathering processes,
Origin, transportation  |e soil- forming processes,
3 and' deposition of e Paleosols and its recognition, Week 3 3
sediments e Fluid flow and sediment

transport and deposition,

Basall Clacag kil e dpae A e o) ) iua
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o Texture of sedimentary rocks and
their statistical parameters

e origin and types of sedimentary

Sedimentary Textures structures

& Structures Week 4 3

o Classification and morphology,
e significance and Paleocurrent
analysis

e Diagenesis of terrigenous and
carbonate rocks
e Stages and realms of Diagenesis,

e major diagenetic processes and
Diagenesis of changes;

S sedimentary rocks o Siliceous sedimentary rocks (chert Week 5 3

and banded iron formation)
o Dolomitization

e Physical-chemical controls of the

sedimentary environments
Depositional e Terrestrial environment
Environment e marginal marine environment, Week 6 3
e siliciclastic and carbonate

marine environment.

e Sedimentary facies,
e Facies model
Concepts of ¢ Cyclic succession,

sedimentary facies o Correlation

and facies association. Week 7 3

e Effect of climate and sea level
on sedimentation.
® Paleogeography

al, a2,
Week 8 1 b2, cl,
c2

Mid Term Exam
On all previous studied subjects

Classification of volcaniclastic
. . Pyroclastic
Volcaniclastic y .

Autoclastic

sedlments. al}d their Other kinds of volcaniclastic
characteristics material Week 8 2

Epivolcaniclastics
Mixed pyroclastic-epiclastic
rocks

=2}
e o o
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Sequence
stratigraph i i
9 graphy Sequenc'e stratigraphic Week 9 3
approach boundaries and surfaces
10 Sequ.e nee Patterns; Systems tracts Week 10 3
stratigraphy
e stratigraphic correlation
sequence- e Geophysical Well Logs and
11 | stratigraphic Sequence Stratigraphy Week 11 3
applications, e Sequence stratigraphy,
application.
. . al, a2,
2% Mid Term Exam | ‘A previous studied on Week 12| 1 |[b2.cl,
sequence-stratigraphy 2
2 Sedimentary Basins, relative sea
Basin Analysis level & sediment supply Key Week 12 2
surfaces and stratal patterns
13 Basin Analysis Bas%n analyms, tectonics, and Week 13 3
Sedimentation
14 | Final Exam Writing Exam Week 14 3 all
Number of Weeks /and Contact Hours Per Semester 14 42
Adadl) clelud) g alul) 230
B- Practical Aspect (if any) (=25 o) 4alead) cis g gal)
- No. of
Gl a5/ C).'.'Jw‘ / M‘ QL;J*.‘}‘M W0, 0 Contact CILOs
No. c q q c weeks hours (symbols)
Practical / Exercises/ Tutorials topics gt s | fil cieta | a2l e s
2
Number of Weeks /and Contact Hours Per Semester
Adadl) clelud) g aadl) Alan)

Teaching Strategies (23 <l s

=  Lectures

= (lass discussion

=  Brain storm

= Directed self-study
= Group assignment
= Group discussions
= Individual Projects

Basall Clacag kil e dpae A e o) ) iua
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=  Presentation
=  Seminar
Tasks and Assignments <Ulsil) 5 <l gl)
Assignments kind
No Assignments/ Tasks lsborative) 1\:"[_\35‘1‘ Week Due ?H;(l)i
bl /ity fosdy RSN £ 65 | ggon g 34 ¢ saud i
T : Pl cla A
1 | Homework individually Bi-weekly basis
2 | Presentation (s) individually Week 10
3 | Report Group work Week 12
4
5
| Total Score 4>l e | 15 |
Learning Assessment 4sthl) alad ..
Assessment Tasks Week Due | MArk || Proportion of Final | CILOs (symbols)
Ne- prll) A g | 20 &ﬁfﬁ@ﬁfﬂa plal) il e
Lecture attendance and class o
discussion (theoretical) Weekly 10 10% all
Tasks and Assignments 0
1 ISl § Al 15 15%
Quiz / Oral Examination o
2 sedd LA /) S we, 11 05 Yo
Midterm Exam 2 all
3 Jil ol w8, w12 20 20%
4 Other types of assessment
3 Claps - B B B
5 Final Exam (practical) }
(o) Juadll Al sl - - -
Final Exam (theoretical) o
6 (65) il s 1 wie [ 0 /050
Total Alaay! 100 %100

Learning Resources sl jabaa o o s i ) i o0 4lS

1. Required Textbook(s)(G*24 ¢F 235 Y) i) aal sall

e Boggs, S. Jr. (2012). Principles of sedimentology and stratigraphy ( fifth edition). Upper Saddle
River, New Jersey: Pearson Education, Ltd. ., 585 p.

2. Essential References dailwall pa) yall

e Catuneanu, Octavian (2006), "' Principles of sequence stratigraphy", Elsevier, pp 375.

e Pettijohn, F. J., Potter, P. E., & Siever, R. (2012). Sand and sandstone. Berlin: Springer Science
& Business Media.

e Prothero, D.R. and Schwab, F. (2013); (Third edition) Sedimentary Geology: An Introduction to
Sedimentary Rocks and Stratigraphy, W.H. Freeman and Company, New York, 500 p. ISBN-13

T T
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e Reineck, H. E., & Singh, [. B. (2012);. Depositional sedimentary environments: with reference to
terrigenous clastics. Berlin: Springer Science & Business Media.

e Tucker, M.E., (2001); Sedimentary Petrology (third edition), an introduction to the origin of
sedimentary rocks: Blackwell Science, London. Oxford, 262 p., ISBN: 0632057351.

o Walker, Roger G. and James, Noel P., (1992); (eds.), Facies models: response to sea level
change: Geological Association of Canada. QE651 .F26 1992.

3. Electronic Materials and Web Sites efc. ...cx i) a8l ga g 4339 SN jalaal)

https://www.schweizerbart.de/publications/detail/isbn/9783510650774/The-origin-of-sediments-and-sedimentary-rocks
https://www.researchgate.net/publication/328042589 Petrology_of the Sedimentary Rocks - J T Greensmith 1988

Course Policies __sall clabuw

1 | Class Attendance dxasaill cilidladl) ) gdaa dbows

Y 215N ase Ala B ajan g il palaall (e % 75 sgdas gutall a3l -
Ll JoRal) pladal Jgia (e asag 38 (o il pdlaall (e %25 il Gl 1)

2 | Tardy Al jgaall
D) ary 3 e Baly ) AL 13 g el pudalae O 8 4881 B die (uad Baal AL 1) B ydlaall Jgda qullall macy -
_3).5:1.;43\‘535.\&493&3\é-hgu-‘&ge\jﬂy‘&e.‘ﬁbwﬁ\C)AgguSJ\SiiaiJJm13&AiC}A‘éjm

3 | Exam Attendance/Punctuality olais¥) b g

oUal) ¢ gidi AaiY B dasa gh LaS -

4 | Assignments & Projects & téwll g ciliumil)
daal) gl sy el 13) A galla b pliafg Adl) B gl el Hind JB (e d3aal) gl A Calleil) Qi) aley -

5 | Cheating i)
U Lalal) Cdall ¢ gid Aady gkt -

6 | Plagiarism Jwiy)

LA dalal) clbal) () gdds Aady (b -

7 | Other policies ¢ Al “lub

o Alabial iia g dolaal) coladll gl @ dlaall Gl s Aa B JEY) o bl o Jibigal) (D) -
L& LAY

B s oo skl 5550 e TS e ) (i s 54l
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Course Specification of: Advanced Sedimentology & Stratigraphy

emﬂ\dlﬁgﬂ\‘gcﬁg‘yﬂ}‘e&; J\f.\.ﬂ&h&

Information about Faculty Member Responsible for the Course __ial) iuj oo cilaglra
Name . Office Hours (weekly)
?“.g\ Abdulkarim Al-Subbary (4 sty .'...‘; 1 ete Ll
Location &Telephone No. || Sana'a University, SAT | SUN| MON | TUE | WED | THU
ilgl) a8 )9 (lsall +967 733 636 831 Cod) | ¥ ool | s | sl ) | Gasedd)
E-mail aalsubbari@su.edu.ye
HIANY) 1l T
General information about the course __iall (e dale il glaa
1 Course Title
) A ad Advanced Sedimentology & Stratigraphy
Course Code and Number
2 X P ES 611
Aad g ) Al Jay
Credit Hours 53alzall cilelod) Sy
3 Credit Hours Glpalaa | e O/ e Total
* bl Baatiaal) cleludl Lecture Practical Seminar/Tutorial
3 0 - 3
Study Level and Semester .
4 g-z‘b ) il g 5 ghaal M.sc, First Semester
Pre-requisites (if any)
S (325 1) s hal) A il GEOS322
Co-requisites (if any)
-6 (2a5 o) daabaal) cilithial) NA
P in which th is off .
7 rogram () lnn &v uig y ;sf(;isjﬂl\s offered Program M.Sc. Earth Sciences
Language of teaching the course .
8 AR 5 243 English
9 Location Of teachlfl.g the course Faculty of Petroleum and Natural Resources
A i e

Lol A cptted e L g gbad (g ladll Baateal) Ao Ludf sddaadla
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Course Description __iall ciaj

The purpose of this course is to give the student
a broad and advanced understanding of how
sedimentary rocks are formed (the sedimentary
processes and products of both clastic and non-
clastic), with a better understanding of the
changes produced in the sedimentary basins
during burial and diagenesis through knowledge
of different tectonic backgrounds that occurred.
This course also provides a detailed study of
sedimentary rocks and the relationship between
the geometry of rock bodies and sedimentary
processes, i.e. Processes and characteristics of
depositional environments such as assemblages
of Sedimentary Structures, sedimentary facies,
facies models and their Paleoenvironmental
significance;  Including  measurement  of
geological  time; concept of sequence
stratigraphy and their stacking patterns and sea-
level fluctuations to obtain brief ideas of the
different stratigraphic event and correlations.

Ll g Lagd culldal) plac) g8 (ol yall jall 138 (ha (sia A1)
clatiall g cilleall) 4y gl ) giual) @985 At Ladiia g
ped e (AL il g ANVl ) sduall (e S A ga )
CAA el gl L2l ad) B Al ol pasll Juad
vasall J<a 4 aa A e (Al LA clles)
Ladiaa Al A8liaal) 435 i) AR g e 31

gl psduall Lluali dupr el 12 oy LS
g g ) clland) g 4 Aual) alual) dudia G ABDlall g
i) claaad Jia A il i) pailad g clbles
Leisar ) g clisd) gz dlaiy ¢ A g pl) il g ¢ Ay g
oabd aaalie dlll B Lay cAapall) e A Ly el (8
blaiy ¢ Al Judadl) aggday ¢ gl e
e s sian LB Gaal 4B ey age Aaldl) Gal
8L &iaal) e Siage clagla o Jgaall all)
JLgilalias g AQlidal)

Course Intended Learning Outcomes (CILOs) __gall alal cila A4

Qllall ¢ 580 g _Bal) Al e plgaN) day
:Cﬁu.\ﬁ \J.\G
-al

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

al. Demonstrate an advanced
understanding on the origin, mineral
composition and diagentic processes
of the different types of sedimentary

rocks.

a2, —a2
Identify and characterize the general
properties of
relation to the
through the processes
transportation  system,
of the bed wunits at
various scales in  different

depositional environments.

sediments and its
source materials
of the
textures,

structures

A vae

Bagadl (laa g okl S pa dses

pal)

78 of 219



Republic of Yemen Ministry of Higher g s, A ial) A ) ggaall
Education & Scientific Research Council . alad) Cadl g ladl anlail) B0 59

for Accreditation & Quality Assurance i s ) el Baga Gladg slaie V) (ulaa

slaia daala

Sana'a universty

Show and analyze the processes —a3
and characteristics of depositional
a3. environments, facies analysis,
stratigraphic units,
Geochronology and correlation of
beds.

bl. Describe scales of sedimentary b1
grain size measurement and
statistical analysis of data to
interpret provenance,
transportation history or
depositional environment

b2. Comprehend concept of - b2
sedimentary  environment and
description of processes and
products of different sedimentary
environments such as continental,
marginal marine and marine

Use the unique characteristic of -cl
cl. sedimentary rocks to identify,
classify and describe how
sedimentary rocks and its structures
form

Conduct measurements of the rock -c2
c2. and diagnostic properties of
sedimentary rocks to recognize and
measure grain sizes in samples,
photographs and thin sections .

.Comprehend relationship -c3
c3. between tectonics and
sedimentary  basin  formation
through their depositional motif.

di1. Transfer information appropriately, -d1
verbally, graphically and in writing,
using modern information and
communication technologies.

d2. -d2
Prepare a review report of the
different types of sedimentary rock
and their economic importance.

P G e A0 ae e om oy
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Course Content &) 5 giaa

A- Theoretical Aspect 4 Bil) Cle gua gal) Lidii dad

changes;

e Siliceous sedimentary rocks (chert
and banded iron formation)

o Dolomitisation

Contact
N Main Topics Sub Topics . \j\ieek Due Hours
L5 L)) il guca gal) Lo il el gua gal) L85 £ gl clelud)
FR
e Definition and Origin of
Sedimentary Rocks
e Sedimentary rock cycle and plate
tectonics
1 e Classification, and occurrence of wi 3
Introduction sedimentary rocks.
to sedimentology: |e Sedimentary processes and
products
e Significance of Sedimentary Rocks
[ ]
e brief description of different
Type of :
di ¢ terrigenous and carbonate rocks.
2 izc;(l:en ary o Distribution of sedimentary W2 3
rocks in space and time.
[}
e Weathering processes,
Origin, e 50il- forming processes,
transportation Pl | di .
3 | and deposition of e Paleosols ana its recognition, w3 3
sediments e Fluid flow and sediment
transport and deposition,
o Texture of sedimentary rocks and
their statistical parameters
Sedi ¢ e origin and types of sedimentary
edimentary
4 | Textures & structures W4 3
Structures o Classification and morphology,
e significance and Paleocurrent
analysis
e Diagenesis of terrigenous and
carbonate rocks
Diagenesis of e Stages and realms of Diagenesis,
sedimentary * major diagenetic processes and
5 rocks W5 3

Bagadl (laa g okl S pa dses
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e Physical-chemical controls of the
sedimentary environments
e Terrestrial environment
Depositional e marginal marine
6 | Environment ) Wé
environment,
e siliciclastic and carbonate
marine environment.
e Sedimentary facies,
e Facies model
concepts of . .
. e cyclic succession,
sedimentary )
7 | facies and facies [®correlation W7
association. o cffect of climate and sea level on
sedimentation.
® Paleogeography
Mid Term Exam W8
Volcaniclastic On all previous studied subjects
sediments and o Classification of volcaniclastic
their e Pyroclastic
8 | characteristics. e Autoclastic
e Other kinds of volcaniclastic w8
material
¢ Epivolcaniclastics
Mixed pyroclastic-epiclastic rocks
e Introduction
e Lithostratigraphy
Advanced ® Magnetostratigraphy
9 | Stratigraphy ¢ Biostratigraphy w9
¢ Chronostratigraphy and Geologic
Time
10 Sequence Patterns; Sequence stratigraphy, W10
stratigraphy principles and its application.
e Approaches to measurement
of geological time;
e brief ideas of magneto
sequence- seismic- chemo- and event
11 | stratigraphic stratigraphy Wil
applications, e stratigraphic correlation
e Geophysical Well Logs and
Sequence Stratigraphy

A0Sl Las

Bagall Glaag g shail) 3S pa des LS
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2" Mid Term Exam
All previous studied on sequence- W12 1
stratigraphy

e Sedimentary Basins, relative sea
12 | Basin Analysis level & sediment supply Key

surfaces and stratal patterns W12 2
e Basin analysis, tectonics, and

sedimentation

Basin analysis, tectonics, and

13 Basin Analysis | sedimentation W13 3
Final Exam . .
14 (theoretical) Writing Comprehensive Exam W14 3
Total of Weeks/and Contact Hours Per Semester 14 42

Adadl) clebud) g aubudl) 33o Jlaa

B- Practical / Training/ Tutorials Aspects (if any) (1ed) Qilal) e gua ga 345 i

No. Practical/ Tutorials/ Exercises Aspects Week Due Cl-(l)(l)lltnzrizt
Crall / algall / dand) Cile gia ga 245 £ gal i) e L)
1 W1
2 W2
3 W3
4 W4
5 ‘W5
6 W6
7 W7
8 W8
9 W9
10 W10
11 W11
12 W12
Total of }Vegks/and Contact Hours Per Semester 14
L) cileludl g gl 22 Jlea)
Teaching Strategies (i) <) sl
- Lectures
- Class discussion
- Brain storm
- Directed self-study
- Group assignment
- Group discussions
- Individual Projects
- Presentation
- Seminar
Basall Clacag kil e dpae A e o) ) iua
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Tasks and Assignments SULISH) g Sla 5l)

No Assignments/ Tasks i) ¢ g8 Mark Week Due
) ol) /eaudsil) (s /53 ) Aatonall da 343 ¢ gad

1 T i-
Homework individually 5 Bi we'ekly

basis
2 | Presentation (s) individually 5 Week 10
3 | Report Group work 5 Week 12
| Total Score 43 Alaal 15/ 100

Learning Assessment 4ullal) alai 4

Proportion of Final

~ Assessment Tasks Week Due Ma:k _ Assessment%
0 asl) A pa sl (g saul)ie ga | 27| A ) Al A
Lagi

Lecture attendance and class discussion
1 (theoretical) Weekly 10 10%

Tasks and Assignments
2 Sl 5 dda i) 15 15%

Quiz / Oral Examination
3 seid sl /38 we, 11 05 5%

Midterm Exam
4 Jiadll G jlgial W8, w12 20 20%

Other types of assessment
5 GA Dlapdi - - -

Final Exam (practical)

6 (slee) Juadll &les sl - - -
Final Exam (theoretical)
7 (s ) Josadll Algs 5Lia) w14 50 %50
Total § gaaal) 100 100 %
3agall clada g ushaill S a duas A vae pell i gall
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Learning Resources altil) jabaa (oo oo oot G ) i el s

1. Required Textbook(s) (22 &8 35 Y) dewi ) ol all

e Boggs, S. Jr. (2012). Principles of sedimentology and stratigraphy ( fifth edition). Upper Saddle
River, New Jersey: Pearson Education, Ltd. ., 585 p..

2. Essential References ailwall pa) yall

o Catuneanu, Octavian (2006), "Principles of sequence stratigraphy", Elsevier, pp 375.

e Pettijohn, F. J., Potter, P. E., & Siever, R. (2012). Sand and sandstone. Berlin: Springer Science
& Business Media.

e Prothero, D.R. and Schwab, F. (2013); (Third edition) Sedimentary Geology: An Introduction to
Sedimentary Rocks and Stratigraphy, W.H. Freeman and Company, New York, 500 p. ISBN-13
: 9781429231558

e Reineck, H. E., & Singh, [. B. (2012);. Depositional sedimentary environments: with reference to
terrigenous clastics. Berlin: Springer Science & Business Media.

e Tucker, M.E., (2001); Sedimentary Petrology (third edition), an introduction to the origin of
sedimentary rocks: Blackwell Science, London. Oxford, 262 p., ISBN: 0632057351.

o Walker, Roger G. and James, Noel P., (1992); (eds.), Facies models: response to sea level
change: Geological Association of Canada. QE651 .F26 1992.

3. Electronic Materials and Web Sites efc. ...cx i) a8l ga g 4339 SN jalaal)

https://www.schweizerbart.de/publications/detail/isbn/9783510650774/The-origin-of-sediments-and-sedimentary-rocks
https://www.researchgate.net/publication/328042589 Petrology of the Sedimentary Rocks - J T Greensmith 1988

Course Policies _iall clubuw
1 | Class Attendance dxasaill cilidladl) ) gdas dbsws

Y a) SN aae Alla B 0 jag g & pdalaall (10 Yo 75 Ugedany pulal) a3l -
) JoRal) Gladal J5aa (e a e cde (gt @l pdalaall (e %25 bl cud 1)

2 | Tardy Alall gl

D) ary 3 e Baly 5 AL 13 g el pudalae EG 8 4881 B die Guad Baal AL 1Y) B pdlaall Jgda dtkﬂ@m -
B paalaal) Jgaa cpe qullal) ey Wany al JiY) Al al 13] g acadl) (o (AUS IA0) A5 ) Ral) B (e (o shd

3 | Exam Attendance/Punctuality ¢aie¥) byl g

aolal) ¢ gidi AaiY B dasa gh LaS -

4 | Assignments & Projects zldall g clivatl)
) i gl) ny coales 13) A gia @ ety Aladl) (B ) jRal) i) 8 (e daaal) gl (b AT qallal) Al -

5 | Cheating &l
(UL Lalal) CoMall ¢ ik Ay gudas -

6 | Plagiarism Juiy)

LA daldl) clhal) ¢ gids Aady (guda -

7 | Other policies ¢l clubw

o Alabial iia g dolaal) ol i @ mdlaall Gl s Aa B JEY) o bl o Jibisal) (D) -
RARIERY]

3agall clada g ushaill S a duas A vae pell i gall
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Specification of:

Al A gadial) g 4y Ul ) il

Lahal) 350 gall g J g /A8

wa N agle A jfualall /gl

Advanced - Igneous & Metamorphic Petrology.

General information about the course JJM‘ o= dale il glaa

Course Title

Advanced - Igneous & Metamorphic Petrology

1 A adiial) Al gaiall g A ) giual)
2 Course'Code and Number
dad g )Rl Ja
Credit Hours 83aaal) cule L) Total
3 Credit Hours I_iect}lres Practical Seminar/Tutorial Aaay)
il Badiaall cleLud) o e el [ ass i
3 - - 3

4 Study Level and Semester
il Al Jualll g (g gial)

A Preliminary M.Sc.
1st, Semester

Pre-requisites (if any)

Mineralogy, Principles of Petrology &

daalad] Galaa e AaieY) A

S (@339 ) LRl A8 L) cldlaialf Principles Geochemistry
6 Co-requisites (if any) Structural Geology
(9225 o) dabaal) clallaia) 4nS A L 5l 5]l
Program (s) in which the course is offered M.Sc. Earth Sciences
7 SRR A Gy g el ) oA agle b fuale
8 Language of teaching the course Arabic & English
SR (55 Aad g (e
9 Study System alati)
oRal) Al )3 Al
10 Location of teaching the course Faculty of Petroleum & Natural Resources
SRl Gy i (S Earth Sciences Dep.
11 ) Prepared by Khaled M. Thabite AI-Sngi
oAl Cliial e (9) e il s shall Gl daae AW [ 30, )
12 Date of Approval ———-

Lol YA pted ol g ghead (el Baatizal) Ao Luadl sddaadla

Course Description J_iall cuaj

Al ) ) el Cas

dppall ) el Ciuas

This course aims to describe the igneous &
magmatic processes, igneous & metamorphic

Aalidg 4 ¢3S Ol e A gaiall g AUl ) saiall dayl i
Capiaill ) A YU ccliad) g A gatiall cie Ll

rocks associations of different tectonic - e a5 il
environments, the metamorphic reactions and 2 I
facies, as well as the mineralogical and

3agall clada g ushaill S a duas A vae pell i gall

85 of 219




Republic of Yemen Ministry of Higher : e dial Ay ) sgaall
Education & Scientific Research Council . 5 alad) Gall g tlad) adaill B ) 5

for Accreditation & Quality Assurance A0 » ) addail) 34 g lasd g aic ) udaa

Sana'a universty slaiva daala

| Geochemical classification. | |

Course Intended Learning Outcomes (CILOs) _ial) alad &la )3

After completing the course, the student will be able to: 10 e 108 Ul ()9S g ) jBall Al 3 (e £LgaiiY) ny

al. | Demonstrates knowledge and understanding of the ssiall Jual Cm ABSall agdl) 48 ) el | - al
relationships between igneous & metamorphic rocks Lial) 403 6185 o 4 eaiall ¢ 4o )
generations and plate tectonics. ¢ H58 il

a2. | Identify the main igneous & metamorphic A Ul s alld G gsal) il lanlf A Bay 20 sy | — a2
processes. Ugaiall g

b1. | Interpret the petrogenesis of igneous & metamorphic sdal) 3L Jual s é...\hﬁau;t —b1
rocks.

b2. | Compare between the texture and structure of A U ) sdall g il Tedl) G QR | - D2
igneous & metamorphic rocks. L ganall g

cl. | Use the petrology concepts in practical and field clipail) 8 ) sduall dpalu) alial) aadiey | -cl
activities. .@‘ML’ 4 *S “

¢2. | Designs strategic and operational plans for projects | g jlediall A 3855 g dyausi) il Ulabad pa—ay [ -2
related to the economic exploitation of rocks. Agad) 3 s sheal) PN Ailial)

d1. | Use appropriate software packages to prepare Ay o waatl Ay wlial) cluaa ) addiey | -dl
written reports, essays, posters and presentations aﬁ SEL) 2 g gall g LRl g o L

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
Fali_all alail) Cila jiie aa ) jial) alas cila A dag) ga
Leliind 3 el agun Sl mabil) 7 i iy ey alel JRall s ae pais Sy LUK ela )l

Course Intended Learning Outcomes Program Intended Learning Outcomes
28 (e B3 gualiall aladl) Cila A Tl (e B3 gualal) alail) il A
al. | Demonstrates knowledge and understanding of the A1 | Show advanced knowledge and understanding of the
relationships between igneous & metamorphic rocks core earth science technical disciplines, notably in
generations and plate tectonics. geology and in geophysics

a2. | Identify the main igneous & metamorphic processes. | A2 | Provide essential knowledge of the key applied
geoscience and  engineering  disciplines  (i.e.
geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency
with the core geoscience subjects

b1. | Interpret the petrogenesis of igneous & metamorphic | B] | Describe, identify and interpret a range of geological

rocks. materials in the laboratory and field.
b2. | Compare between the texture and structure of igneous | B4 | Apply a diverse range of methods of analysis,
& metamorphic rocks. evaluation and promotion, including quantitative and

qualitative (e.g. empirical social research), IT-based
(e.g. GIS applications, petroleum basin modelling,
hydrogeological modelling).

cl. | Use the petrology concepts in practical and field C1 | Carry out a range of field-based studies (e.g.,
activities. geological mapping, sample collection and recording

of field observations).
¢2. | Designs strategic and operational plans for projects (C3 | Use appropriate numerical, statistical and graphical
related to the economic exploitation of rocks. methods or software effectively to solve numerical,

spatial, temporal and geometrical problems.

d1. | Use appropriate software packages to prepare written | 3 | Use appropriate software packages to prepare
reports, essays, posters and presentations written reports, essays, posters and presentations
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Alignment of CILOs to Teaching and Assessment Strategies
pn 588 9 (i) st Yy aledl) la i dagl ga

First: Alignment of Knowledge and Understanding CILOs
e 981 9 (g i) il iy (age) g i jlaall) ) jiall alas cila e dag) ga :Y

Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
ol g 4 gmall /) jiall iy e ) Gl i s 551 i) fin
al - | Demonstrates knowledge and understanding of Alelall ¢ yualall B yuad <l Ll
the relationships between igneous & a3 Caanll Jadll d4lgs jliial
metamorphic rocks generations and plate R olall
tectonics. ‘5’ . N
a2 - | Identify the main igneous & metamorphic ‘FUM\ (‘Lu”
processes.

Second: Alignment of Intellectual Skills CILOs
g 9 () ilaan) Sy (@A:ﬁ\ Gl lgall) JRal) alad cila A dagp) ga Ll

Intellectual Skills CILOs Teaching Strategies Assessment Strategies
AL Al &) jlgall /) Rl cila 3 ) ciland) PEP A RLARENY) iV
b1 - | Interpret the petrogenesis of igneous & Alelatll ¢ palall 3 yuald ) sl
metamorphic rocks. A Caraall Joadl) d4les jLaal
b2 - Compare between the Fexture and structure of S All ?Sz:\]\
igneous & metamorphic rocks. el alach
(sl alatl)

Third: Alignment of Professional and Practical Skills CILOs
s 9811 9 a5 i) iy (Apland) g Asigeall ol jlgall) il alad il e dag) g LG

Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies

Aateal) g duigal) i jlgall /) Rall Cila jAa (i ail) ot yid oA claant) i)
c1- | Use the petrology concepts in practical and Alelatll ¢ ypalall B jual ) Hlial

ﬁel(% activities. : : ‘é_'uzll\ PV Joadll 4ty jLadl
c2- | Designs strategic and operational plans for 3100 Aleall

. : > 10 A alatl
projects related to the economic exploitation el alel)
of rocks. & pled

Fourth: Alignment of Transferable (General) Skills CILOs
Hﬂb G ail) claandt) iy (;\.Alﬂ\ Qb\g—d\) S84 ?l\:n Cla A A-A&LQA :la.,»b

Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
dalad) ) ) cla A Gl clas) i A 588 bl i
d1- | Use appropriate software packages to Aleleill ¢ ypalsall B yual il Ll
prepare written reports, essays, posters and Sl Cacanll Jadll 43l sl
resentations T . ) )
L A el
(sl alatll

Course Content J_A84al) 5 giaa
A- Theoretical Aspect kil cilal)

dagall Glada g i ghill S pa Aias I S{IRTIPNS pel) (i i gall
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No. of cli?.}zit CILOs
Main topics Sub Topics weeks
No. T ) e o el Lo T L hours (symbols)
A ) e guda gal A Al cle g gall &bad) 2 el B fin oy
L dad) SAd
Definition Generalities Nomenclature
and Classification, textures, structures
Silica Gradation/Color
Introduction to Gradation/Saturation Concept Modal
1 Analysis, Diversification of magmas 1 3 al
Igneous Rocks Fractionation Liquid Immiscibility
Hybridization  and  Assimilation
Fractional Crystallization, generation
of magmas.
Major and minor elements, normative
Chemical | 0 odels " for- solid el al, a2,
2 PetrOIOgy processes, partial melting, spider ! 3 bl, b2,
diagrams, Models of magmatic cl, c2,
evolution.
. . . al, a2,
3 Igneous rock a- Mid-ocean ridge volcanism, 1 3 bl. b2
associations ophiolite. >
cl, c2,
b-Large layered igneous complexes: al, a2,
4 // Layered mafic intrusion. 1 3 bl, b2,
cl, c2,
Intra-plate volcani tinental al, a2,
c- Intra-plate volcanism, continenta
S // flood volcanism, Island arcs. ! 3 bl ’ bz’
cl, c2,
al, a2,
6 //. d- Continental arcs, Granitoid rocks. 1 3 bl.b2
2 2
cl, c2,
e- Continental alkaline rocks and al, a2,
Ultra-alkaline and silica-poor alkaline
7 4 rocks: Anorthosite, alkaline 1 3 bl’ b2,
magmatism. cl, c2,
What is metamorphosis? Rock cycle, al, a2,
. facts about metamorphic minerals, bl. b2
Introduction to mountain  building,  history  of > U
8 Metamorphic continental crust, record of processes, 1 3 cl, c2,
Rocks influence of pressure & temperature,
nomenclature, visible effects on
rocks/minerals.
Progressive Overprinting, Prograde al, a2,
9 P Metamorphism, Devolatilisation, 1 3 bl 5 b2,
rocesses Retrograde Metamorphism, Types of cl, c2,
Metamorphism. di1
10 Facies Zones, Facies Concept, Facies Series. 1 3 al, a2,
n dagall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall
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bl, b2,
cl, c2,
dl
al, a2,
. Definition, Terminology, Ternary bl, b2,
11 Protoliths Diagrams. 1 3 el 2.
dl
Terminology, Processes & Effects al, a2,
(Deformation, Recovery, bl. b2
Recrystallisation, Coalescence), >
Types of Foliation, Lineation, cl, c2,
Crystalloblastic Series, Grain dl
12 Textures Boundaries, Kinematic  Crystals, ! 3
Poikiloblasts, Shear Indicators,
Metamorphic Environments,
Polymetamorphism, Textures
Overview.
Index Minerals, Reactions in various al. a2
. . 2 9
metamorphic environments, bl. b2
Terminology, Reactions: >
Polymorphism, Phase cl, c2,
. . Transformations, Solid-Solid Net- dl
13 Mineral Reactions Transfer, Exsolution, Univariant & 1 3
Divariant Reactions, Devolatilisation
& Decarbonation, Redox Reactions,
Buffer Minerals, Exchange Reactions
with/without =~ Water,  Retrograde
Processes.
14 | Review Review some topics in the course. 1 3 all
Number of Weeks /and Contact Hours Per Semester 14 42
Abail) oLl g anlal) 23e
B- Practical Aspect (if any) (=25 o) 4alead) cis g gal)
- No. of
il /el Alead) e g gall No. of Contact CILOs
No. Practical / Exercises/ Tutorial . weeks hours (symbols)
ractica xercises/ Tutorials topics et s | fueiyctory | 20 @ ie s
1 n/a
Number of Weeks /and Contact Hours Per Semester
Ahadl) cilelud) g b)) Nl
Teaching Strategies (s a3l bas) i
Lectures 4leliill Ol jaladll =
Self-Learning Sl alaill  w
Brain Storming 23| Cacall =

Basall Clacag kil e dpae A e o) ) iua
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Cooperative Learning sl alaill

Tasks and Assignments <UIS) g Sla) gl)

. Assi ts kind (Individual / Week CILOs
- Assignments/ Tasks e orativey Mark Due (eymbots)
. yem e e . P o t symbols
RN (s ) dlS) g 53 Al Bl Eﬁ‘: KA
I | Nomenclatural Diagrams al, a2, bl,
Collaborative 2 2 b2, cl, ¢c2,
dl
2 | Variation & Spider c 5 3 E; a% b;,
. ollaborative ,cl,c2,
Diagrams a1
3 | Geological Setting _ al, a2, bl,
Diagrams Collaborative 2 6 b2, c(:i 11, c2,
4 | AFM Triangular . al, a2, bl,
Diagrams Collaborative 2 9 b2, cl, c2,
dl
5 | ACF & Facies Diagrams al, a2, bl,
Collaborative 2 12 b2, cl, c2,
dl
| Total Score 4a_a ) | 10 | |
Learning Assessment 4slhll alai 2.
Assessment Tasks Week Due | Yiark | Proportionof Final | oy (¢ (gympols)
02 pitl) Adniisf 145 ¢ g .f"’f“‘“ Mﬁ“j'&i’:j fm aladl) s 3
Tasks and Assignments al, a2, bl
1 i oo W2,3,6,9,12 ° > T R
Al A 101 10% b2, cl, 2
i inati 1,a2,bl
2 Quiz / Oral Examination W6. 12 0 al,aZz,ol,
e i) /58 , 10 10% b2, cl, 2
Midterm Exam al, a2, bl
3 e s ws 20 20% » 44, D1,
ol i ° b2, cl, c2
Other types of assessment al, a2, bl
4 e o 10 100/ 9 > s
e ° b2, cl, c2
Final Exam (theoretical) al, a2, bl,
N W16 °
5 (5 ) Jmill Al jlial S0 S0% b2, cl, c2
Total AlaaY! 100 %100

Learning Resources alxill jobaa s oen i w5 i a0 AUS

1. Required Textbook(s)(Ca e (8 35 Y ) duwill aa) sall

a- Myron G. Best, (2003): Igneous and Metamorphic Petrology. 2™. ed., Blackwell Science Ltd.
b- Philpotts, A.R. and Agu, J. J., (2009): Igneous and Metamorphic Petrology. 2™. ed., Prentice-Hall Inc.,

B s cias sl a e R b o) ) iua
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now known as Pearson Education Inc.
2. Essential References ailwal) aa) jall
B2 - el e llall dmala - ala) il 38 5e AUl ) saaall 1(1993) ¢z sae sirdlae cal b (855 sl -]
oAbl — dsmn dlld) dadla A el saiall ole 1(1998) canl ol o AA (S 5l caeall e jaly o il D
3. Electronic Materials and Web Sites efc. ...<s 50Y) a8l ga g 4355 5N jaladl)

- Different Internet sites.

Course Policies __ial) ciluliw
1 | Class Attendance sl cildladl) | pas Al

S Al 3 ade A A s e g il pdalaall (e % 75 U gedaas guolal) a3k -
gl el pladal Jgia (e asag 3o (g Gl pdlaall (e %25 bl Gl 13)

2 | Tardy At jgaal)

D) ary 3 e Baly AL 139 el pudalae G 8 4881 B pdie Guad Baal AL 1) B pdlaall dji-ﬂu.gllkﬂewe -
B palaal) J gaa cpe qulldal) ey Wany ol JiY) Ay al 13] g acadl) (o (AUS A0 A5 ) Rl B e (o shd

3 | Exam Attendance/Punctuality ¢\aie¥) byl ga

oUal) ¢ gidi AaiY B dasa gh LaS -

4 | Assignments & Projects a ldall g cilivail)
) gl sy Cuale 1) Al gilla g pliafg Al B o) ) jiall Hin JB (e ddaal) gl S Cidlal) Qi) aley -
5 | Cheating (i

LA daldl) cdlhal) (¢ gids Aady (b -

6 | Plagiarism Juiy)

LA daldl) coihal) ¢ gids Aady gk -

7 | Other policies ¢l clubu

o Alabial iia g dolaal) coladll i @ mdlaall Gl jgdas A B JEY) o bl of Jibisal) (D) -
RARIERY]
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Plan (Syllabus):

adiial) 4 gaial) g 4y L) sdual)

Anal) 3 sall 5 gl /Al

wa N agle A jfualall /gl
2022 -2021 ekl aladl

Advanced - Igneous & Metamorphic Petrology.

:JJ:“‘ i

Information about Faculty Member Responsible for the Course __ial) iuj oo cilaglra
Name Khaled M. Thabite Al-Selwi Office Hours (weekly)
p¥) T it (1 seal) diSal) cile L)
Location &Telephone No. || Petroleum & Natural Resources || SAT | SUN | MON | TUE | WED | THU
ailgl) a2 )9 Sl 737-230-334 ) | aa¥) | oY) [ sUBAN | sl ) | usedd)
E-mail Alselwi2001@hotmail.com
AN & ) k.selwi@su.edu.ye
General information about the course __iall (e dale cila glaa
1 Course Title Advanced - Igneous & Metamorphic Petrology
: Al am) adiial) A1 gacial) g 45 LN ) gdual)
2 Course Code and Number
Aad g Al Jay
i Balizall cale bl
. - Credit Hours < sl aay)
3 Credit Hours e B ol Jam “Total
* ootall Baddiaall cile L) Lecture Practical Seminar/Tutorial
3 - - 3
4 Study Level and Semester A Preliminary M.Sc.
) Al Juaadll g (5 giaall 1st. Semester
5 Pre-requisites (if any) -
’ (@335 0f) Juial) A8iLud) cilathaial)
6 Co-requisites (if any) Advanced Structural Geology
) (@339 o) dabaal) ciallaial) paiall 43S 1l Lis ol saad)
7 Program (s) in which the course is offered M.Sc. Earth Sciences
: J\)’M“Uu&)é&éﬂ‘@nﬁﬂ\
8 Language of teaching the course Arabic & English
. SRR (s 4R ¢ ) (e
9 Location of teaching the course Faculty of Petroleum & Natural Resources
) S A Gy (s Earth Sciences Dep.

oAl J

MA Cpialad ol (g ghead (ladll Baatinal) doluad) ;ddaadla

Course Description __ial) ciua g

This course aims to describe the igneous &
magmatic processes, igneous & metamorphic

Aalid g A o1 Ol e A gaiall g AUl ) saiall dayl i

PR
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rocks associations of different tectonic | il 1) YU ccilia ) 5 A gadial) cle L)
environments, the metamorphic reactions and el e pall 5 Jaedll
facies, as well as the mineralogical and
Geochemical classification.
Course Intended Learning Outcomes (CILOs) __aall alal cila A
:After completing the course, the student will be able to | ) o 138 qulall ¢ 55 g ) jiall Aal )3 (e £ L) 2ay
al. | Demonstrates knowledge and understanding of the Jsaall Jlal o A8all pgdl) g 48 mall yeday | -al
relationships between igneous & metamorphic rocks Lhal) 403 6185 o 4 eaiall ¢ 4o 40
generations and plate tectonics. < 589 i
a2. | Identify the main igneous & metamorphic A Ul ) sdall A gl cillanl A8y 2o sy | — a2
processes. Ugatiallg
b1. | Interpret the petrogenesis of igneous & metamorphic osial) 3L Jua) s akis | —bl
rocks.
b2. | Compare between the texture and structure of AUl jaall o € il Tedl) G QR | - D2
i & met hi ks. S oe
igneous & metamorphic rocks A 1
cl. | Use the petrology concepts in practical and field Cilidatl) ‘_,A Lsdall Ll psaliall padliey | -cl
activities. .:g.'a\ aall g :S 1)
¢2. | Designs strategic and operational plans for projects | g jlodiall A 3855 g dyausi) i Ulabd pa—ay | -2
related to the economic exploitation of rocks. Aalatd) 3 3 sial) Jiul; Adlxial)
d1. | Use appropriate software packages to prepare AUy jdaatl dulial) cilaa ) addiewg | -dl
written reports, essays, posters and presentations i) gl g ciyliall gy I

Course Content __dall ¢ siaa

A- Theoretical Aspect 4 Bl Cle gua gal) Lidii ddad

Week Contact
N Main Topics Sub Topics Due | Hours
O il e pagal Lo i) cile gua gal) god | clel)
) L dadl
Introductionto | * Dle:ﬁniftjon Generalities Nomenclaturf: and
Classification, textures, structures Silica
Igneous Rocks Gradation/Color Gradation/Saturation Concept Modal w1 3
Analysis, Diversification of magmas Fractionation
1 Liquid Immiscibility Hybridization and Assimilation
Fractional Crystallization, generation of magmas.
Chemical = Major and minor elements, normative minerals,
variation diagrams, magma series, Models for solid melt W2 3
PetrOIOgy processes, partial melting, spider diagrams, Models of
magmatic evolution.
Igneous rock | * 2 Mid-ocean ridge volcanism, ophiolite. W3 3
) associations = b- Large layered igneous complexes: Layered mafic
intrusion. W4 3
3 = c- Intra-plate volcanism, continental flood volcanism, W5 3
“ dagall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall
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Igneous rock Island arcs.
associations = d- Continental arcs, Granitoid rocks. Wo 3
Igneous rock | = e- Continental alkaline rocks and Ultra-alkaline and
‘g silica-poor alkaline rocks: Anorthosite, alkaline w7 3
associations magmatism.
Midterm Exam | Midterm Exam W8 3
4 = What is metamorphosis? Rock cycle, facts about
. metamorphic minerals, mountain building, history of
IntrOduCtlon_tO continental crust, record of processes, influence of w9 3
Metamorphlc pressure & temperature, nomenclature, visible effects on
Rocks rocks/minerals.
Processes = Progressive Overprinting, Prograde Metamorphism,
Devolatilisation, Retrograde Metamorphism, Types of W10 3
S ) Metamorphism.
Facies = Zones, Facies Concept, Facies Series. W11 3
Protoliths = Definition, Terminology, Ternary Diagrams. w12 3
= Terminology, Processes & Effects (Deformation,
6 Textures Recovery, Recrystallisation, Coalescence), Types of
Foliation, Lineation, Crystalloblastic Series, Grain w13 3
Boundaries, Kinematic Crystals, Poikiloblasts, Shear
Indicators, Metamorphic Environments,
Polymetamorphism, Textures Overview.
Mineral * Index Minerals, Reactions in various metamorphic
: environments, Terminology, Reactions: Polymorphism,
Reactions Phase Transformations, Solid-Solid Net-Transfer,
Exsolution, Univariant & Divariant Reactions, W14 3
7 Devolatilisation & Decarbonation, Redox Reactions,
Buffer Minerals, Exchange Reactions with/without
Water, Retrograde Processes.
Review = Review some topics in the course. W15 3
8 Midterm Exam Final Exam (theoretical) W16 3
Total of Weeks/and Contact Hours Per Semester 16 48
Adadl) clolud) g aaludl) 330 Nlaa
- Practica raining/ Tutorials Aspects (if an il o & g4 14T dad
B- Practical / T g/ Tutorials Aspects (if any) (Lerd) cuilal) Cile gl ga Ll Adad
No Practical/ Tutorials/ Exercises Aspects Week Due Cﬁ’;‘;::t
) Crutad) / algall / taal) Cle guaga Sl 2N FRRTR]
1 | na

Total of Weeks/and Contact Hours Per Semester
Ahadl) clelud) g ) sas Maa)

Teaching Strategies (i) <l yiu)

Lectures ddelaill &l paalaall -
Self-Learning A aladll -

Bagall Glaag g shail) 3S pa des LS

A0Sl Las

pal)
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Brain Storming a3l cuaall -

Cooperative Learning - sxil al=ill - -

Tasks and Assignments U<l g il ol

i Assignments/ Tasks cgsiles | Mark | week Due
gl /caataat (83 /s 0) Ty | AL £ sad
1 | Nomenclatural Diagrams Collaborative 2 w2
2 | Variation & Spider Diagrams Collaborative | 2 W3
3 | Geological Setting Diagrams Collaborative 2 W6
4 | AFM Triangular Diagrams Collaborative 2 w9
5 | ACF & Facies Diagrams Collaborative 2 wi2
| 0Total Score 42l M) 10/ 100
Learning Assessment 4uthl) alad o
Proportion of Final
- Assessment Tasks Week Due D;’iai‘k Assessment%
&) Aadud Q1) (8 gaml)as s Al ) As ol Lyl
il pasiil) (B oaul)iesa | 7 A
Tasks and Assignments o
1 Sl y ALyl W2,3,6,9,12 10 10%
Quiz / Oral Examination o
2 e We, 12 10 10%
Midterm Exam
3 EUR ws 20 20%
Other types of assessment
4 5 2 e 10 10%
Final Exam (theoretical) °
> (555) il s s wie S0 50%
Total & gaaal) 100 100 %

Learning Resources alzill jobaaa o o o mie i ) i w i
1. Required Textbook(s) (C2> 0 &8 15 Y) 4 ) aal jall
a- Myron G. Best, (2003): Igneous and Metamorphic Petrology. 2™. ed., Blackwell Science Ltd.
b- Philpotts, A.R. and Agu, J. J., (2009): Igneous and Metamorphic Petrology. 2™. ed., Prentice-Hall Inc.,
now known as Pearson Education Inc.
2. Essential References ailwall pa) yall
Ban - 3 ) e el daalas - caledl S e U ) saall (1993) ¢z sran siallae ol b (A5 all -]
oabll — 2 gr ellall Aaals - A gatall ) saiall ale (1998) catl il (A& (Sl caaadl de jal (o 5alal) -2
3. Electronic Materials and Web Sites efc. ... i) a8l ga g 43 g AN alaal)
- Different Internet sites.
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Course Policies J_8a) Slubiw
1 | Class Attendance dsdsil) cildladl) ) guaa dulsus

gl Rl Glatal Jsda (e a g 3 el @l pdlaal) (e %25 bl Guas 1)

2 | Tardy Al jgaal)

D) ary 3 e Baly 5 AL 13 g el pudalae G 8 4881 B die (uad Baal AL 1) B pdalaall J i qullall macy -
B palaall Jsaa (pe callal) adas Wany al ) als al 13) 5 andil] (e (AUS 1A A3 ) Ral) i (e (5 ghdi

3 | Exam Attendance/Punctuality ¢laicy) by gz

olal) ¢ gidi AaiY B dasna gh LaS -

4 | Assignments & Projects a: léall g culival)
Adaal) B gl) day il 13) Algiia pf ity Abdl) B o) jhal) Miad G (e 22aal) gl B il Gaal) alu -
5 | Cheating (&

LUl 0 gid Aay B ddaa ga LS -

6 | Plagiarism Jwiy)

aolal) ¢ gidi AaiY B dasa gh LaS -

7 | Other policies A clulbuw

o Alakal pla g dlarall ladll gf @l alaall lthal) jguias Ala 8 JBY) o dliaal ol Jibigall (@€ -
RABIERY]
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Specification of:

adial) Jg il Lin sl s

Apgalall 3 ) sall g J g sl /Al
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Advanced Petroleum Geology

ot Qlia) ga

General information about the course JJM‘ o dale Gila glaa

Course Title

Advanced Petroleum Geology

() doaluaal) clullial)

1 - e C3
Al adiial) J g i) L ol ga
Course Code and Number
2 " P EOL 664
Aad g Aal) ey GEOL 66
Credit Hours d3aiall e lul) .
3 Credit Hours Lectures | Practical Seminar/Tutorial Sy
Jall Baaiaal) cleld) o e (RS / M -
3 - - 3
4 Study Level a}nd Semester siiala sagal
(il Al Jualll g (g gluall
5 Pre-requisites (if any) -
(w225 o)) JoRal) Alud) cilyllaial)
6 Co-requisites (if any) -

7 Program (s) in which the course is offered
ool A élﬂ@dl—bﬁ\

AN psle fiuals

Aaaladl Galaa e SaieY) f

8 Language of teaching the course English

A Gy AL
9 Study System aldass)

JJM\ Mb.\ aw
10 Location of teaching the course 4l s

A i glsa
1" _Prepared by sshaall 2aaa Jile [a,a)

SSal) clhia) ga (g)00 ) Assoc.Prof. Adel Mohammad Al-Matary

12 Date of Approval 2021

ol A pted il g ghuad (o lalll Baatinal) ds Ll sddaadla

Course Description J_iall ciuaj

Al 5 ) il Cuas

Al el aas

exploration methods and production,

development.

Advance petroleum geology is the use of geology in the
exploration and exploitation of petroleum and natural gas
deposits. It covers the origin, migration and accumulation of
petroleum; surface and subsurface geological and geophysical
and development
processes; and Middle East hydrocarbon exploration and

Bagadl Glada g i ohaill S e dnes

KPS PXTY /-1,?,\

4l aee
LAY asw /30,0

g gall
gkl Jole /2

)
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Course Intended Learning Outcomes (CILOs) _ _Aal) alad &ila 34
After completing the course, the student will be able to: | :0i Ao 1538 GQtal) )5S g ) Bal) Al 3 (e 21N 22y

al. | Identify the petroleum system and processes -al
and their importance in the oil industry

a2. | Describe the geological material and its —a2
properties for production and accumulation of
hydrocarbons

b1. | Differentiate the different reservoir styles and -b1
trapping system in relation to geological
formation

b2. | Demonstrate the importance of advanced -b2
geophysical tools, well-logging and drilling
activities in the oil industry

cl. | Analyze exploration risk, prospect evaluation, -cl
and production in the petroleum industry

c2. | Relate the effect of diagenesis on both clastic -c2
and carbonate reservoir quality

¢3. | Understand (identify and apply) the geological
principals and concepts to be applied in oil
exploration.

d1. | Explain the role of petroleum geologist in the -d1
oil industry

d2. | Acquire entrepreneurial skills to prepare
reports on the petroleum geology.

-d2

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
Teali_jull aladl) cila Aa pa ) Ral) alad Cla )3 dag) ga

Lediiag (8 ) i) agenr S abiodll 7 3 gy Jey plal ) il Cla 3 iy Ja) 4SS cla )

Course Intended Learning Outcomes Program Intended Learning QOutcomes

D AR (ha B3 guallal) alail) s i Zeali il (e B gulal) all) il e

A1l | Show advanced knowledge and understanding of the
core earth science technical disciplines, notably in
geology and in geophysics

Identify the petroleum system and processes and | A2 | Provide essential knowledge of the key applied
their importance in the oil industry geoscience and engineering  disciplines  (i.e.

al geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency
with the core geoscience subjects
3agall clada g Juskill S ja das A Las pedl) g gall
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Describe the geological material and its A3 | Demonstrate advanced understanding of earth
a2 | properties for production and accumulation of system relevant to deeper knowledge of a chosen
hy drocarbons specialization

A4 | Show understanding of the complexity of natural
resources environments for sustainable management
in exploration and production.

Differentiate the different reservoir styles and | B1 | Describe, identify and interpret a range of geological
bl trapping system in relation to geological materials in the laboratory and field.

formation

Demonstrate the importance of advanced B2 | Determine and interpret t!le geology of a region via a
b2 | geophysical tools, well-logging and drilling range of field-based techniques.

activities in the oil industry

B3 | Utilize geological knowledge and data for modeling
purposes (for example, for evaluation of scientific
hypotheses, for hazard mitigation, or for resource
estimation).

B4 | Apply a diverse range of methods of analysis,
evaluation and promotion, including quantitative
and qualitative (e.g. empirical social research), IT-
based (e.g. GIS applications, petroleum basin
modelling, hydrogeological modelling).

Analyze exploration risk, prospect evaluation, | C1 | Carry out a range of field-based studies (e.g.,
cl and production in the petroleum industry geological mapping, sample collection and recording

of field observations).

Relate the effect of diagenesis on both clasticand | C2 | Draw and describe geological features, specimens
2 : . and thin sections

carbonate reservoir quality .

Understand (identify and apply) the geological | C3 | Use appropriate numerical, statistical and graphical
¢3 | principals and concepts to be applied in oil methods or software effectively to solve numerical,

explora tion spatial, temporal and geometrical problems.

C4 | Assess and carefully consider the cultural,
environmental, and economic impact of global
business activities on natural resources.

D1 | Present work and findings with clarity and accuracy,
orally (including presentation) and in writing

Describe the geological material and its | D2 Participate effect.ively, either independently or as a
d1 | properties for production and accumulation of member of an infegrated team demonstrating a
hvd b knowledge of a number of research techniques and
ydrocarbons procedures
Acquire entrepreneurial skills to prepare reports | D3 | Use appropriate software packages to prepare
az on the petroleum geology written reports, essays, posters and presentations

D4 | Use the internet critically for information retrieval

and to communicate geological knowledge effectively.

Alignment of CILOs to Teaching and Assessment Strategies
a9 9 ) il by adeil) il jiia dag g4

First: Alignment of Knowledge and Understanding CILOs
581 5 ) i) sy (agdll g i laall) el alad il jie dag) ga Y

Knowledge and Understanding CILOs

a5 4l /el iy jia

Teaching Strategies
i pal) cilaand) i)

Assessment Strategies
A  98it) Cilaa) i

a1 - | Identify the petroleum system and | Interactive Lectures Examinations,
processes and their importance in the oil | Discussion Assignments,
industry Case study Oral presentations
3agall clada g Juskill S ja das A Las sl (sl g gall
) 538 /30,0 ik AY s /3,0,) cagudnd) daal /3,00 @bl Jole /30,
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a2 -

Describe the geological material and its
and

properties for production
accumulation of hydrocarbons

Second: Alignment of Intellectual Skills CILOs

a9 g ) i) iy (AR AN i jlgall) Rl Al il s dag) ga oLl

Intellectual Skills CILOs Teaching Strategies Assessment
Aiall) & jlgall /) Rall cila A Ot ) Cilga) i Strategies
o810 il i)
b1 - Differentiate the different reservoir | Discussion Seminar ,
styles and trapping system in relation to | Demonstration Assignments,
geological formation Brain storm . Oral presentations.
. Problem solving
b2 - Demonstrate the importance of advanced
geophysical tools, well-logging and
drilling activities in the oil industry

Third: Alignment of Professional and Practical Skills CILOs

o SN 9 (g 5510 i) saaly (Asland) g Aigral) ) jlgeall) sl alad cila jia dag) ga NG

Professional and Practical Skills CILOs
Llaal) g gigal) ol jlgeal) /el il Aa

Teaching Strategies
il Sl i

Assessment Strategies
ad 984} Cilaand) i

c1- | Analyze exploration risk, prospect | Tutorials & practical Achievement tests
evaluation, and production in the | classes, Chart Drawing
petroleum industry case study, practical exams
c2- | Relate the effect of diagenesis on both | Computer based teaching
clastic and carbonate reservoir quality
¢3- | Understand (identify and apply) the
geological principals and concepts to be
applied in oil exploration.

Fourth: Alignment of Transferable (General) Skills CILOs

9L g ) il iy (Aalad) il lgeall) ) jiall alad il A dag) g slag) )

Transferable (General) Skills CILOs

dalad) il cila A

Teaching Strategies
Al )

Assessment Strategies
ad 984 Cilaad) i

d1- | Describe the geological material and | Small group working Achievement tests
its properties for production and | Student-led Seminars Team working
accumulation of hydrocarbons Case Study Method

d2- | Acquire entrepreneurial skills to
prepare reports on the petroleum
geology.

Course Content __dall s siaa

A- Theoretical Aspect (s il cuilad)
No. of
weeks No. of

No Main topics Sub Topics e Contact CILOs (symbols)

] Ayl ale gl gall e il cile g gal) e hours DAl s jia ey
& Adedl) oLl
m dagadl Glada g gkl S 4 Aias P TS{IRTPNS ) (i g gall
) 538 /30,0 ik AY s /3,0,) cagudnd) daal /3,00 @bl Jole /30,
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Application of earth science and the
1 Geology and life/role of petroleum geologist in oil 1 3 al,a2
petroleum industry
Advanced exploration tools and their
Advanced role in petroleum industry, Quantitative al.a2.bl
2 . use of petroleum well logs in geology, 2 6 T
exploration Quantitative analysis of formation b27CIaC3
evaluation
Source rock and its evaluation,
Accumulation and sedimentation of
organic matter, Productivity —and
preservation of organic matter, The
composition and structure of organic
matter (crude oil and natural gas), The
Source rock nature of organic matter in rock, al.a2.bl.b2
3 and its kerogen transformation of organic 3 9 oo
evaluation matter to petroleum/ Generation of cl 7C3'9d13d2
petroleum, Source rock evaluation
(chemical and optical methods), Rank
and maturity, Biomarker group and
their  application, Oil  generation
potential of coal, Source rock
depositional setting
both clastic and carbonate, Reservoir
4 | Reservoir rock | rock-permeability, Effect of diagenesis 2 6 al, a2,b2,c2
of reservoir quantity dl 9d2
5 Petrolevm migration — seal — trap 1 3 al, a2,b2,
processes d1,d2
6 Subsurface contouring mapping ang’ understanding 1 3 b2,C1 ,C3
mapping the subsurface reservoir maps di ’d2
Sedimentary , b2,c1,c3
7 basin Surface and subsurface mapping 1 3 d1 , a2
8 Petr()lel%m unconventional hydrocarbons 1 3 al.a2.b2.d2
exploration YT
9 The reservoir | risk and uncertainty: The petroleum 1 3 cl
life cycle play concept
. Role of petroleum geologist in
Oil and Gas petroleum industry a case study:
10 development | Petroleum exploration and 1 3 d1,d2
and production development — example real producing
field
Number of Weeks /and Contact Hours Per Semester 14 42
Aail) clelud) g alul) 230
B- Practical Aspect (if any) (<2 o)) Adlard) cle gia gal)
- No. of
Sl i/ CHJL":‘S‘ /4-)-‘-“3‘ ‘:'LGJ“.‘J“'“ AL Contact LG
No. P c g o . We?ks hours (symbols)
ractical / Exercises/ Tutorials topics ¥l 0 | L0il o | oA et s
1 | none
basall Cladag ol Soa dee Al e ) (i a2
) 538 /30,0 il A aps /2,0, Gagid) daal /aa.) gohall Jile /2a))
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Number of Weeks /and Contact Hours Per Semester
Al clelud) g anbud) Alaa)

Teaching Strategies (s a3 <l )

Interactive Lectures

e Discussion

e Demonstration

e Problem solving

e Computer based teaching
e Small group working

Tasks and Assignments <UW<il) g <l 5l)
Assignments Week
Assignments/ Tasks e aborativey Mark | pye HIILDS
No il 1) /sty Guclipy | gy | goed | Lombod)
(s s Samy | Al claA
1 ,
Readmg chaptqr about source rock Individual 3 W2 |albl,c3
evaluation techniques
3 . ,
Reading . chapter about  Reservoir Individual 3 W5 | al,b2,c3
characterization
3 . ,
Construct a basin model from ayaﬂable Individual 9 wi3 | di,d2
source rock, well logs, and seismic data
| Total Score 4a_ Alaal | 15 | |
Learning Assessment dulhl) alai 4,5
P ti f
No Assessment Tasks \geik 1‘5‘3‘ pinal CILOs (symbols)
B CEX TR PR | u ) ) TN .
i) Adadil) LT g ol | Airnd) MAL:dsle:Js\l:lil:Jwa aladl) il i
Tasks and Assignments al,a2,b1,b2
1 i) 5 ALtV 15 15 et
2 Seminar W12 15 15 d1,d2
Midterm Exam al,a2,bl,b2,cl
3 w10 15 15 T
Jaadll Caad Hlidl c2
4 Other types of assessment 5 5 c3
Al ey
Final Exam (theoretical) All
> (555) o) Bl ) wie | 50 50
Total Ay 100 %100
_ dagadl Glada g gkl S 4 Aias P TS{IRTPNS ) (i g gall
) 538 /30,0 il A aps /2,0, Gagid) daal /aa.) gohall Jile /2a))

102 of 219



Republic of Yemen Ministry of Higher diall Ay ) sgaall
Education & Scientific Research : alad) Cadl g ladl anlail) 30 59
Council for Accreditation & Quality > = asdadl) B3 g Clasd g Alais V) (ulaa

Assurance oo | 3 7 Al

slaia daala

Sana'a universty

Learning Resources alaill jodbaa s i oo ) i 0 4flS

1. Required Textbook(s)(Cr2a &8 23 Y) dumifll aaljall
Gluyas, Jon, and Richard Swarbrick. "Petroleum Geoscience. 2004."Blackwell
publishing.
Knut Bjerlykke “Petroleum Geoscience: From Sedimentary Environments to Rock
Physics, 2011" Springer publishing.

2. Essential References 8ilual) aa) jall
1- Geology of Petroleum, A.I. Levorsen,2™ Edition. CBS, Publishers, 2006.2- Amyx, J. W., Bass,
2- Unconventional Petroleum Geology, Caineng Zou et al., Elsevier, 2013.

3- Assigned reading is compulsory before class.
3. Electronic Materials and Web Sites efc. ...cx i) ad) ga g 435 A< jalaal)

www.sciencedirect.com

WWWw.springer.com

WWW.SpPE.org
wWww.aapg.or:

Course Policies Jiall Cluliw
1 | Class Attendance dalzil) cililladl) ) gas Al

I &) SV s Ala B a g <l pdalaad) ¢ % T5 Jgans gu)) a5k -
gl Rl Glatal Jsia (e a g 3 el @l pdlaal) (e %25 llall Guas 1)

2 | Tardy Al ) gaall

J‘Sﬁ\uklg&..ﬁdp 30 AL 1 sﬁ\)ﬁbl&&)&éuﬁd Sdie (uad Baal AL 13) §_ualaall Jgia &wa -
B palaall J gaa e qulldal) ey Wany al i) Al al 13) g acadl) (o (AU IR0 A5 ) Ral) JUd (e (o 5hd

3 | Exam Attendance/Punctuality ¢aic¥) bl ga

oUalf oy ik Aady 8 dasa ga LaS -

4 | Assignments & Projects a il g cilivail)
daal) CB gl day Cualu 13) A gala S yiintig Aadd) A ol ) jRal) M) JB (e daaall cidgl) & Cadlsil) cullal) aley -
5 | Cheating (&l

LA daldl) cdlhal) (¢ gids Aady (b -

6 Plagiarism Juiy)

LA daldl) coihal) (¢ gids ey gk -

7 | Other policies ¢ A Gl
P alaba) tiayg ddaleral) cladl) gl @l jmdlaall callal) ) gidan Ala A J8Y) o ddraial gl Jilagall (BE) -

Ll LdAN
3agall clada g Juskill S ja das A Las pedl) g gall
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2021 -2020 : el alad)

Course Plan (Syllabus):  Advanced Petroleum Geology

aliiall g il Laglgsn oy e dld

Information about Faculty Member Responsible for the Course __ial) sl c& Cilaglra
Name Office Hours (weekly)
sy Assoc.Prof. Adel Al-Matary (55 53 il e Ll 6
Location &Telephone No. SAT | SUN| MON | TUE | WED THU
ciilgl) b (lSal) 770770769 cuad | o | o | i | s | Guesd
E-mail | 2 2 2
9 AN gl a.almatary@su.edu.ye
General information about the course __id) (e dale Cilaglaa
1 Course Title Advanced Petroleum Geology
A4l ped pdiial) J g i) L ol g2a
Course Code and Number
2 " - GEOL 664
Add g s ALl ey
i Blalinal) cile Ll
. . .Credlt Hours — il sy
3 Credit Hours Glpalaa | e Spbad/ e “Total
: kel Badieal) citelud) Lecture Practical Seminar/Tutorial
3 - - 3
Study Level and Semester . .
4 X . sfmale syl
il Al Jualll 5 (g ghuall RReH g
5 Pre-requisites (if any) -
’ (a5 of) Ll Adilud) cilthial)
6 Co-reqyisites (if any) -
(@35 of) dablaall Glalhaial)
7 Program (sﬁ) in ‘&vhich th(zs coull‘-?e is offered Uy asle iuala
SRl A Gy o2l gl ) Ms. SC Earth Sciences
8 Language of teaching. the course English
A (i Al
9 Location of teaching the course Faculty campus
) DAl G S (e Y P

Lol A pialed i b (g ghead (3 lalll Baatinal) doluadl sddaadla

Course Description J_ial) ciua g

Advance petroleum geology is the use of
geology in the exploration and exploitation of
petroleum and natural gas deposits. It covers

n dagadl Glada g gkl S 4 Aias P TS{IRTPNS pedl) g gall
Al s /30, LAY asw /30,0 Gugpndl daal /3, bl Juls /3
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the origin, migration and accumulation of
petroleum; surface and subsurface geological
and geophysical exploration methods and
production, and development processes; and
Middle East hydrocarbon exploration and
development.

Course Intended Learning Outcomes (CILOs) __aall alad cila 34
:After completing the course, the student will be able to | :¢)) A& ) 38 qullall & 9S5 Chigau  jal) di) 33 (3 £ LN 22y

al. | Identify the petroleum system and processes and -al
their importance in the oil industry

a2. | Describe the geological material and its properties —a2
for production and accumulation of hydrocarbons

b1. | Differentiate the different reservoir styles and -b1
trapping system in relation to geological formation
b2. | Demonstrate the importance of advanced -b2

geophysical tools, well-logging and drilling
activities in the oil industry

cl. | Analyze exploration risk, prospect evaluation, and -cl
production in the petroleum industry
c¢2. | Relate the effect of diagenesis on both clastic and -c2

carbonate reservoir quality
¢3. | Understand (identify and apply) the geological
principals and concepts to be applied in oil

exploration.

d1. | Explain the role of petroleum geologist in the oil -d1
industry

d2. | Acquire entrepreneurial skills to prepare -d2

reports on the petroleum geology.

Course Content __dall s siaa

A- Theoretical Aspect 4Bl Cile gua gal) 1,35 ddad

Contact
N Main Topics Sub Topics ,WeekDue | Hours
ol I R T A jilf cile g gall 24T £ gl | clelad
Atadly
Geology and Applchthn Q].’e.arth science and the life/role of petroleum
1 geologist in oil industry W1 3
petroleum
Advanced z.fldvanced explor.atlc.)n tools and their role in petroleum
2 ] . industry, Quantitative use of petroleum well logs in W2-3 6
exploration geology, Quantitative analysis of formation evaluation
m dagadl Glada g gkl S 4 Aias P TS{IRTPNS sl (sl g gall
Al s /30, LAY asw /30,0 Gugpndl daal /3, bl Juls /3
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Source rock and its evaluation, Accumulation and
sedimentation of organic matter, Productivity and
preservation of organic matter, The composition and
structure of organic matter (crude oil and natural gas), The
3 Source rock and | nature of organic matter in rock, kerogen transformation W4-6 9
its evaluation of organic matter to petroleum/ Generation of petroleum,
Source rock evaluation (chemical and optical methods),
Rank and maturity, Biomarker group and their application,
Oil generation potential of coal, Source rock depositional
setting
. both clastic and carbonate, Reservoir rock-permeability,
4 Reservoir rock Effect of diagenesis of reservoir quantity W7-8 6
5 Petroleum migration — seal — trap W9 3
Pprocesses
6 Mid Exam w10 3
7 Subsurface contouring mapping and understanding the subsurface Wil 3
mapping reservoir maps
8 Sedlmgntary Surface and subsurface mapping W12 3
basin
9 Petr()lel'.lm unconventional hydrocarbons W13 3
exploration
10 The re:;geolr life risk and uncertainty: The petroleum play concept W14 3
Oil and Gas Role of petroleum geologist in petroleum industry a case
11 | development and | study: Petroleum exploration and development — example W15 3
production real producing field
12 Final Exam W16 3
Total of Weeks/and Contact Hours Per Semester 16 48
Adal) clolud) g auludl) 330 Jlaal
B- Practical / Training/ Tutorials Aspects (if any) (L) iladl Gile gua ga LAY ddad
Contact
No Practical/ Tutorials/ Exercises Aspects Week Due Hours
: okl / ?“6"3‘ /g.‘-ui‘ dle gua ga Lawl) & sl cleladl
Aladl)
1 W1
Total of Weeks/and Contact Hours Per Semester 14
ddadl) cleludly aba) dae  Jlaal
Teaching Strategies (i) ) i
e Interactive Lectures
e Discussion
10 Bagal) Glada g i shail) 3S ja dpas 48 pee ) i) i gal)
) 538 /30,0 ik AY s /3,0,) cagudnd) daal /3,00 @bl Jole /30,
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¢ Demonstration

e Problem solving

e Computer based teaching
e Small group working

Tasks and Assignments <Ulsil) g Sl gl)

Week
No Assignments/ Tasks sl g g3 Maka Due
el gl /dgdsl) Gmilged) | 3 £ sl
Lax)
1 , ,
Readlpg chapter about source rock evaluation Individual 3 W2
techniques
2 | Reading chapter about Reservoir characterization | Individual 3 W5
3 : .
Constructa basm. model from available source rock, Individual 9 W13
well logs, and seismic data

| 0Total Score 42 Jaal ‘ 15/100 ‘

Learning Assessment dathl) alai 05

Week Due Proportion of Final
Assessment Tasks ihac Mark Assessment%
No A4 Adaii (&M‘) S e *fé:)-\-“ Dol Y A o s
e"" ﬁ‘,ﬂ_“ A8aral) KT'HLG_U‘
Tasks and Assignments
1 SvpTjetiee 15 15
2 Seminar term paper W12 15 15
Midterm Exam
3 ool s ) w10 15 15
Other types of assessment
4 S A Slapi > >
Final Exam (theoretical)
> (6 ) Jooil ks i wie S0 S0
Total § gaaal) 100 100 %

Learning Resources alaill jdbaa oo i om0 A0S

4. Required Textbook(s)(Cs s ¢& 23 Y ) Al aal yal)

Gluyas, Jon, and Richard Swarbrick. "Petroleum Geoscience. 2004."Blackwell publishing.
Knut Bjorlykke "Petroleum Geoscience: From Sedimentary Environments to Rock Physics,
2011" Springer publishing.

5. Essential References dailwall gal al)

1- Geology of Petroleum, A.I. Levorsen,2™ Edition. CBS, Publishers, 2006.2- Amyx, J. W., Bass,
2- Unconventional Petroleum Geology, Caineng Zou et al., Elsevier, 2013.
3- Assigned reading is compulsory before class.

6. Electronic Materials and Web Sites efc. ...<s 5 a8 ga g 485 5N jalaal)

www.sciencedirect.com

11 Bagall Gladay s ghall) 3S e das 4l aee peal) a5 i gall
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Course Policies ,_8al) clubi
1 | Class Attendance dsaail) cililladll ) gdas dilsus

LY 215N ase Ala B ajan g i palaall (e % 75 sgdas gutall a3l -
gl el pladal Jgia (e asag (38 (o Gl pdlaall (e %25 il Gl 1)

2 | Tardy Al jgaal)

D) Jary IS e Bl AL 13 g el pualae ENE B 4888 5 pdie Luad Baal AL 1Y) B el Jsia Qlthall ey -
B palaal) J gia ¢pe quldal) aday Wdny ol JiY) Al al 13] g acadl) (o (AUS A A5 ) Ral) B (e (o shd

3 | Exam Attendance/Punctuality ¢laic¥) Ly g

oUalf oy gid Aady 8 dasa ga LaS -

4 | Assignments & Projects a: lall g cilivail)
LAl B gll day cualu 1)) A gl & pinig Al B o) ) 8al) U JiB (e d3aal) B gl) B Cidlsil) Qullal) aley -
5 | Cheating (&l

LA dalal) coihal) ¢ gids ey gk -

6 | Plagiarism Jui)

L Lalald) call ¢ gid dady gakat -

7 | Other policies s il clubuu
P alaboa) diayg daleral) cladl) gl @l jmdlaall callal) ) gmidan As A J8Y) o ddraal gl Jilagall (@) -

AP
12 Bagall Chacag okl S 4 dyes IS pae gl G ua gal)
) 538 /30,0 ik AY s /3,0,) cagudnd) daal /3,00 @bl Jole /30,
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Specification of:

i) s 501 L st s

Anal) 3 sall 5 gl /Al

wa N agle A jfualall /gl

Advanced Structural Geology

ot Glia) ga

General information about the course Jﬁd‘ o= dale il glaa

Course Title

Advanced Structural Geology

daalad) (ulaa (e iV fg

1 3 e < -
2l pd paiial) 4 1) Lin gl )
Course Code and Number
2 b4 < .
TR GEOL 663
Credit Hours d3aizal) cilsld) Total
Credit Hours Lectures Practical Seminar/Tutorial R
3 ) s . Ay
Al Baateal) cile L) <) palaa e Gkl [ e
3 0 0 3
4 Study Level and Semester M.Sc., First Semester Js¥) Juadll ¢ yivale
il Al Juaill g (5 giunal)
5 Pre-requisites (if any) -
(@339 ) LR A8l cidlaial)
6 Co-requisites (if any) Non 2> s2¥
(a5 o) daabaal) cilyllaial)
7 Program (s) in which the course is offered Master of Earth Science
oA Al (_533$ @AUJ*“
8 Language of teaching the course English ¢s s
A gy AR
9 Study System Semester sl
BE\] a.ua[).\ al.ﬁi
10 Location of teaching the course Faculty of Petroleum and Natural Resources
AN G S S Lomalall 3 ) sall 5 J g i) 48
11 Prepared by Prof. Khaled M. KHANBARI (583 2eae A& 3
LA Gliia) ga (g)2ra pnd
12 Date of Approval

ol A cpited ol g ghuad (3 lalll Baatinal) Ao luadl sddaadla

o s e

A vae g gall

pal)
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Course Description il cias
Al ) ) Al caas
The course gives an advanced
knowledge to structures formed by
brittle and ductile deformations. The

A ) el s
TS o o)l Aaiie 4 e jodl) oy
a1l e o g 5yl gl il
Soalls il Qiladll Cus (e 4 5l gl

structures will be discussed in terms of
geometrical, kinematical, and
mechanical analysis with emphasis on
process understanding. Particular
subjects that will be taught are:

Structures of the crust: geometry of
folds and faults, rock deformation,
criteria for recognizing structures,
solutions of geometrical problems.
Rheology: deformation mechanisms,
structural associations and advanced
methods of structural analysis.
Continuum mechanics applied to
understanding of deformation within the
earth.

Stress and strain as tensors, with
application to various geological
settings.

Plate flexure and isostasy; steady state
and time dependent heat conduction in a
geological context; fluid mechanics of
the earth.

Sy gy 55 oy g (Al dal gl SlSoall
(A pald

Gildal) dpunia A Y 3 ydsll S 3
@'m Jﬁbul\ cJM\C’_\LA}ﬁS céjbﬂb
gigl OO J sl eIl e
Sl 68 gl LSilSan 1 olauaV 5 5l
Sl ) Jalatl Aaiiall (3 ka5 aliadll
agdl Aliaiall Tl 5¥1 1SlSe gk
A W3 dsEl) e od5

e etk s JaiiV) 5 sleal) 48 siinas

o Acsedndaaplagl

das c:\ga.'a)\)” Bﬁﬂ\ UJ‘}S cC_‘\\A..aM PR kvi|]
Jaa ill o sllaall (g 3l ) i)
SilSae e o sl saad) Bl (8 5 ) el

“ o N @il sall

Course Intended Learning Outcomes (CILOs) Al ala3 &ila 34

After completing the course, the student will be able to: 100 (Ao 1538 Q) ()5S g ) Rl Ai) 33 (e £ 22y
al. | Identify of the advanced concepts of structural A€ il s ol gaal) alal Aeaiial) asaleall o 2y | - al
geology and deformation including stress, strain 5 5l 5 V) calea¥) Jaski il 5 il gl
and rheology. st
a2. | Identify the different types and geometries of | Sl ill dpunigll claiall g 2aliaall g ) 5¥) o 2y | — a2
geologic structures including faults and folds. bdall g 5l sall ALl s ol gaall
bl. | Recognize complex structures and can relate Il o Jay ) audain g 8a8aall S A jae | b1
these structures to specific deformation Badsa Cila gl Aadaily

regimes.

b2. | Interpret the structural evolution of a Bataal) daigl) Cilaall cald S il ot yudy | - B2
complicated geometry of structures.

cl. | Use advanced techniques to solve problems pla dalaiall OGN Jad daaile L a0t | -l
which are related to structural geology. AaS il bl gaad)

c2. | Evaluate structural data from reports, maps and Lol AN ¢yl e A il UL sy | - €2
publications. Aalal) & gdinall

3agall clada g skl S e duas A vae pell i gall
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experience to document structural data in
written reports.

d1. | Participate in discussions in structural geology S L sl gaal) e LIS () ALy | -dl
and tectonics at a moderate level. SV PR IO FSE P i I
d2. | Use the geologic structures knowledge and Gl A ol gaal) S 33l 3 oA 9 A8 jaa pddiy | - d2

oWl AU 8 Al bl

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs

ol all alacil) cila jiia aa ) jial) Al cily i dag) ga

Letiat (& ) i) g S el 2 A gy Sy plal ) i) s 3 iy Je) LS o))

Course Intended Learning Outcomes Program Intended Learning Outcomes
JJ'M‘oa'é.\w\elﬂ\al@p @Uﬂ!@'&:;mﬁd\ehﬂ\alép
Identify of the advanced concepts of structural A1 | Show advanced knowledge and understanding of the
al | geology and deformation including stress, strain core earth science technical disciplines, notably in
’ geology and in geophysics
and rheology.
Identify the different types and geometries of A2 | Provide essential knowledge of the key applied
geologic structures including faults and folds. geoscience  and  engineering  disciplines  (i.e.
a2 geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency
with the core geoscience subjects
A3 | Demonstrate advanced understanding of earth system
a3 relevant to deeper knowledge of a chosen
specialization
A4 | Show understanding of the complexity of natural
a4 resources environments for sustainable management
in exploration and production.
b1 Recognize complex structures and can relate B1 | Describe, identify and interpret a range of geological
these structures to specific deformation regimes. materials in the laboratory and field.
b2 Interpret the structural evolution of a complicated | B2 | Determine and interpret the geology of a region via a
geometry of structures. range of field-based techniques.
B3 | Utilize geological knowledge and data for modeling
b3 purposes (for example, for evaluation of scientific
hypotheses, for hazard mitigation, or for resource
estimation).
B4 | Apply a diverse range of methods of analysis,
evaluation and promotion, including quantitative and
b4 qualitative (e.g. empirical social research), IT-based
(e.g. GIS applications, petroleum basin modelling,
hydrogeological modelling).
Use advanced techniques to solve problems C1 | Carry out a range of field-based studies (e.g.,
cl which are related to structural geology. geological mapping, sample collection and recording
of field observations).
Evaluate structural data from reports, maps and (C?2 | Draw and describe geological features, specimens and
2 blicati thin sections.
publications.
(C3 | Use appropriate numerical, statistical and graphical
c3 methods or software effectively to solve numerical,
spatial, temporal and geometrical problems.
C4 | Assess and carefully consider the cultural,
c4 environmental, and economic impact of global
business activities on natural resources.
Participate in discussions in structural geology D1 | Present work and findings with clarity and accuracy,
di and tectonics at a moderate level orally (including presentation) and in writing
d2 | Use the geologic structures knowledge and D2 | Participate effectively, either independently or as a
3agall Glada g i ghill S pa Aias I S{IRTIPNS el i gall
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member of an integrated team demonstrating a
knowledge of a number of research techniques and
procedures

experience to document structural data in written
reports.

Use appropriate software packages to prepare written
reports, essays, posters and presentations

Use the internet critically for information retrieval
and to communicate geological knowledge effectively.

a3 D3
dd D4

Alignment of CILOs to Teaching and Assessment Strategies

A 981 9 ) il by aldeil) Cila e dag) ga

First: Alignment of Knowledge and Understanding CILOs

A 981 9 (g i) i) iy (ag) g i slaall) ) jiall ala cily jiia dag) ga :Y

Knowledge and Understanding CILOs

el 8 gl /) il e

Teaching Strategies
Al Sl il

Assessment Strategies
pd o801 il i)

of geologic structures including faults and
folds.

a1 - | Identify of the advanced concepts of Lectures Mid-Term Exam
structural geology and deformation Discussion Final Exam
including stress, strain and rheology. Direct self-study

a2 - | Identify the different types and geometries Cooperative study

Second: Alignment of Intellectual Skills CILOs

A Sl g () il iy (Aia d) < jlgeall) Rl ala Clay jAa dag) ga 2Ll

Intellectual Skills CILOs
AT AN @) jlgall /4 8al il A

Teaching Strategies
) bl S

Assessment Strategies
pd 980 Cilaan) i)

complicated geometry of structures.

b1 - | Recognize complex structures and can Lectures Mid-term Exam
relate these structures to specific Discussion Final Exam
deformation regimes. Practical Exercises Tasks and

b2 - | Interpret the structural evolution of a Direct self-study Assignments

Third: Alignment of Professional and Practical Skills CILOs

o S8 g (g 1) ) sy (land) g Aigeall <l jlgeall) sl alas cila e dag) g NG

Professional and Practical Skills CILOs
el g Asigall il gall /) Rall il i

Teaching Strategies
Al Slaat) i

Assessment Strategies
ad 98] i) i)

maps and publications.

Cooperative study

c1- | Use advanced techniques to solve Lectures Mid-term Exam
problems which are related to structural Discussion Final Exam
geology. Practical Exercises Tasks and

c2- | Evaluate structural data from reports, Direct self-study Assignments

Fourth: Alignment of Transferable (General) Skills CILOs

A S g ) il iy (Aalad) il jlgall) | jial) aled il jiia dag ) ga slag) )

Transferable (General) Skills CILOs
daladl | jiall cila A

Teaching Strategies

Assessment Strategies

e

A vae

pal)
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) i) il o 9810) b i)
d1- | Participate in discussions in structural Lectures Mid-term Exam
geology and tectonics at a moderate Discussion Final Exam
level. Direct self-study Writing Reports
d2- | Use the geologic structures knowledge Cooperative study

and experience to document structural
data in written reports.

Course Content __8al) 5 giaa

A- Theoretical Aspect (s il ilal)

No.of | No-of | crpos
Main topics Sub Topics weeks | Contact
No. . hours (symbols)

A ) e g gal) Lo i) e ga gal) g ae | 2 G e
duladl) Al

2

- Approaching structural
Structural Geology geology

1 and Structural - Structural data sets 1 2 al
Analysis - Structural Analysis

- Components of deformation

- Mathematical description of
deformation

- The strain ellipsoid

- Pure and simple shear

- Progressive deformation and ) 4

2 Deformation al, a2

flow parameters
- Steady- state deformation
- General three-dimensional
deformation
- Stress versus strain

- Stress components

- The stress tensor

- Deviatoric stress and mean
stress

3 Stress - Mohr circle and diagram 1 2 al, a2

- Stress measurements

- Reference states of stress

- Tectonic stress

- Rheology and continuum
mechanics

4 Rheology - Elastic materials 1 2 al, a2

- Plasticity and flow:
permanent deformation

3agall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall
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- The role of temperature,
water etc.

- Definition of ductile and
brittle deformation

- Rheology of the lithosphere

- Brittle deformation
mechanisms

- Failure and fracture criteria
Fractures and - Fracture termination and

brittle deformation interaction

- Fluid pressure, effective
stress and poroelasticity

1 2 bl, b2

- Geometry of Faults

- Displacement distribution

- The birth and growth of faults

6 Faults - Growth of fault populations 1 2

- Faults, communication and
sealing properties

bl, b2,
cl,c2

- Kinematic criteria

- Stress from faults
Kinematics and - A kinematic approach to fault
7 Paleostress in the slip data 1 2
brittle regime - Contractional and extensional
structures

bl, b2,
cl,c2

- Geometry of Faults

- Fold interference patterns and
refolded folds

8 Folds - Folds in shear zones 1 2

- Folding at shallow crustal
depths

bl, b2,
cl

- Basic concepts

- Relative age terminology

Foliation and - Cle.avTclge, .folds anq strain

9 . . - Foliations in quartzites, 1 2 bl, b2
Lineation ) .

gneisses and mylonite zones

- Lineations and Kinematics

- The ideal plastic shear zone
Shear zones and - Adding pure shear to a simple

Mylonites shear zone
- Mylonites and kinematic

indicators

10 | 2 bl, b2

n 3agall clada g skl S e duas A vae pell i gall
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- Growth of shear zones
- Contractional regimes
- Extensional regimes bl, b2,
11 Tectonic regimes - Strike-slip, transpression and 1 2 c2,dl,
transtension d2
- Basic concepts and
definitions
- Restoration of geologic
Balancing and i
12 g sections _ 1 2 b1, b2
restoration - Restoration in map view
- Restoration in three
dimensions
- Synthesizing
- Deformation phases
Glimpse of a large - i i
13 p : g Progresswe.deformatlon 1 ) b1, b2
picture - Metamorphic textures
- Tectonics and sedimentation
Number of Weeks /and Contact Hours Per Semester 14
Ahadl) cilelud) g anlal) s
B- Practical Aspect (if any) (=5 o) 4laad) cile g gal)
- No. of
QL&J&I' /C).I"JLQ:\J‘ /@M\ QLG};.'A}AS’ No. of Contact CILOs
No. P ical /E . /T ial . We‘eks hours (symbols)
ractica xercises/ Tutorials topics g e | iy ety [ o ctssa S
1
Number of Weeks /and Contact Hours Per Semester
Abadl) clelad) g aludl) Alaa)

Teaching Strategies (s a3 <l )

Interactive Lectures 4deldll &l jualaal =
Solving Problems <iSia s m
Self-Study I alxill =

Cooperative Study (sl alzill - =

Tasks and Assignments <ULISH) g Sl gl)
Assignments kind Week
N Assignments/ Tasks lsborative Magk Due CIEOs
L ol gl /ideal) ooy S £ 55 | gy | B (symbols)
s (“,z,u; Tauy aladl) cila A
3agall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall
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1 | Assignment-1 (interpretation of geological maps) . s 4 3 al, a2, cl
ooperative
2 | Assignment-2 (geologic cross-section) c e 4 5 al, a2, cl
ooperative
3 | Assignment-3 (structural analysis) G 4 7 al, a2, cl
Individually
4 | Assignment-4 (structural analysis) [ 4 9 al, a2, cl
Individually
5 | Assignment-5 (plate tectonics) A 4 11 al, a2, c2
Individually
| Total Score 433 laa) | 20/100 | |
Learning Assessment 4sthl) alas ..
Assessment Tasks Week Due | 1 xk Fennpoctioniot Final | CILOs (symbols)
S Tz e | 22 | Aot | T iaans
Tasks and Assignments W3, WS, al, a2, cl,c2
1 il § ddazay) wz\,”v:m, 20 10%
2 Quiz / Oral Examination W6. 12 10 10% al,a2,cl, c2
el LA /58 : ’
Midterm Exam al, a2,bl, b2
3 dnil) o i) ws 20 10%
Final Exam (theoretical) o al, a2, bl, b2,
6 (5 5) ol A s wie | 30 0% di
Total Ay 100 %100
Learning Resources sl jabaa o om i s i ) i 0 458
1. Required Textbook(s)(G24 ¢F 235 Y) A aal sall
1- Fossen, H. (2010), Structural Geology, Cambridge University Press.
2- Davis, H.G, Reynolds, S.J, Kluth, C.F. (2011), Structural Geology of Rocks and Region,
John Wiley.
2. Essential References ailwall pa) yall
1- Lisle R. J. (2004), Geological Structures and Maps (a practical guide), Third Edition, Elsevier.
3. Electronic Materials and Web Sites efc. ...<s 5Y) a8l ga g 4355 5N jaladl)
None.

Course Policies Jial) Clubiw
1 | Class Attendance dxasiaill cilladl) ) gas A
Ly ol SN p2e s G p s i pualaall (% 75 ey gl o -
gl el Glatia) JgAa (e a e 8 (9l Gl pdlaall (e %25 i) cud 1)

2 | Tardy Alall jgaal)
D) Hary 13 e Baly ) AL 13 g el pudalae O 8 4881 B die (uad Baal AL 1) B pdlaall Jeda quillall ey -
B palaall J i e qulldal) ey Wdny al JiY) Al al 13) g acall) (o (AU IR0 A5 ) Ral) Sl e (g 5id
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3 | Exam Attendance/Punctuality olais¥) Ja g

LUl ¢ gid AaY B adaa ga LS -

4 | Assignments & Projects a téwll g ciliumil)
ddaal) B gl) day il 13) Algiia p8 ity Abadl) B o) jhal) Micd G (e 22aal) gl B il Galal) alu -
5 | Cheating (&

L Lalald) ol ¢ gid dady gakat -

6 | Plagiarism Juiy)

L Lalald) ol ¢ gid dady gakat -

7 | Other policies s A cluluw

ot Alakal pla g dlaral ladll gf @l alaall lthal) jgudas Ala 8 JBY) o dliaal o) Jibigall (@) -
Ll LAy
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Course Plan (Syllabus):

aELal) € 511 Lo gl g

Anal) 3 sall 5 gl /Al

ua ) asle A iualall /pali
2021 -2020 : 2l alal)

Advanced Structural Geology

:JJ:“‘ i

Information about Faculty Member Responsible for the Course __ial) iuj oo cilaglra

Name Office Hours (weekly)

) (1 samal) ApiiSal) cile L)
Location &Telephone No. SAT | SUN | MON | TUE WED THU

lgl) a9 (ylSal) Gondl | 2l | o) | eGSEN | el M | uedll
E-mail
Ayl
General information about the course __iall (e dale Cila glaa
1 Course Title Advanced Structural Geology
) oAl sl paiiall A ) L ol )
Course Code and Number
t2 4 04 .
g A GEOL 663
. __ Credit Hours aaiaall tﬁ\-ﬁl:wﬂ : sy
3 Credit Hours &) pdalaa s G/ s “Total
: oRall Badiaall cilelud) Lecture Practical Seminar/Tutorial
3 0 0 3

4 Study Level and Semester M.Sc., First Semester Js¥Y! Juaill ¢ jiiuale
: il Al Jualll g (5 ghusal)
5 Pre-requisites (if any) -
’ (@335 0f) Juial) A8lud) cilathaial)
6 Co-requisites (if any) Non 2 5¥
’ (w325 0)) daaluaall cilulaial)
7 Program (s) in which the course is offered Master of Earth Science
: JM‘M&J.&J@M\@AU}\
8 Language of teaching the course English (s s
’ oAl (s Aad
9 Location of teaching the course Faculty of Petroleum and Natural Resources
* o8l Qi lSa WH\JJ\)A]\JJJJEJ‘E\:\E

ol A piled i b (g ghead (g lalll Baatinal) Ao luadl sddaadla

Course Description __ial ciaj

The course gives an advanced
knowledge to structures formed by
brittle and ductile deformations. The
structures will be discussed in terms of

L8 o) o) il Aeie 28 e il oy
)l A s o gus A pally Aigl) il sl
Soally ouaighh Qladll Eua (e A 5l gl

Bagadl (laa g okl S ja dses

A vae

el i gall
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geometrical, kinematical, and IS e )3 o (g Al aial gall | SilSall
mechanical analysis with emphasis on (o ald
process understanding. Particular bl Auia A Y1 5l “4-‘5‘}‘ )
subjects that will be taught are: S i Lg,:l\ T Wil o Cg.l\;él\
- Structures of the crust: geometry of 5 ¢ R G -
folds and faults, rock deformation, Antigl) COSE Jsla cas) sl o
criteria for recognizing structures, S ylles il LSalSas PR e sedill -
solutions of geometrical problems. Syl Jadail dangial) (3 )kl daliadll
- Rheology: deformation mechanisms, pedl Alaidl) Ll oY) Kaile gl -
structural associations and advanced Laca V15 pukill il g
methods of structural analysis. C e w e -
- Continuum mechanics applied to sle Ll “}Lw?‘”{ Ieadl i sian -
understanding of deformation within the . Ae sile dn sl on gl )
earth. Al cfg.mjx'\ b)ﬁnﬂj‘ UJ‘)S ‘CJM‘ P | B
- Stress and strain as tensors, with Jua sill G gllaall (e 35 ) jsiu)
application to various geological Kail&ia e oa ol saall Lol 3 s lall
settings. ) U‘JM é\ all

- Plate flexure and isostasy; steady state
and time dependent heat conduction in a
geological context; fluid mechanics of
the earth.

Course Intended Learning Outcomes (CILOs) __dall alsd cila A
:After completing the course, the student will be able to | ) o 138 quldall ¢ 5 g jiall Adl )3 (e £ L) 2ay

al. | Identify of the advanced concepts of structural A€ il Lia ol gaall alal el asaliall o pmy | - al
geology and deformation including stress, strain 5 5l 5 Jlaii¥) calga¥) Jads il 5 <l sl
and rheology. ol

a2. | Identify the different types and geometries of | Sl ill dpunigll culaiall g Aaliaall ) 5¥) o 2y | — a2
geologic structures including faults and folds. bdall o 5l sall ALl daa ol gaall

b1. | Recognize complex structures and can relate Sl il o Jay ) audaiun g 8a8aall S A Jae | b1
these structures to specific deformation Badsa Chla gl Al
regimes.

b2. | Interpret the structural evolution of a el i) cilaall cold S il ohai sy | - b2

complicated geometry of structures.

cl. | Use advanced techniques to solve problems play Aalatial) COISEALL Jad Aaaile Clis a0 | - ¢
which are related to structural geology. AS S La ol gaal)

c2. | Evaluate structural data from reports, maps and Lol AT ¢yl e A il L) sy | - €2
publications. Aaalal) ) gltall

d1. | Participate in discussions in structural geology 4S5l s gl gl (e lllas o) Al | - dl
and tectonics at a moderate level. Ao gia (5 gl e el gl

d2. | Use the geologic structures knowledge and st Aoa ol saad) S| il 3508 548 rae padin | - d2
experience to document structural data in oaoal U 8 Al il

written reports.

3agall clada g skl S e duas A vae pell i gall
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Course Content __dall ¢ siaa

A- Theoretical Aspect 4Bl Cle g gal) 3145 ddad

No.

Main Topics
A ) e gida gal)

Sub Topics
Lo il cle g gal)

Week

Due .
&
anl

Contact
Hours
cile Ll

L la )

2

Structural
Geology and
Structural
Analysis

Approaching structural geology
Structural data sets
Structural Analysis

w1

Deformation

Components of deformation

Mathematical description of deformation
The strain ellipsoid

Pure and simple shear

Progressive deformation and flow parameters
Steady- state deformation

General three-dimensional deformation
Stress versus strain

W2 &
W3

Stress

Stress components

The stress tensor

Deviatoric stress and mean stress
Mohr circle and diagram

Stress measurements

Reference states of stress
Tectonic stress

W4

Rheology

Rheology and continuum mechanics

Elastic materials

Plasticity and flow: permanent deformation
The role of temperature, water etc.
Definition of ductile and brittle deformation
Rheology of the lithosphere

W5

Fractures and
brittle
deformation

Brittle deformation mechanisms
Failure and fracture criteria
Fracture termination and interaction

Fluid pressure, effective stress and poroelasticity

W6

Faults

Geometry of Faults

Displacement distribution

The birth and growth of faults

Growth of fault populations

Faults, communication and sealing properties

W7

7

Midterm Exam

W38

Bagadl (laa g okl S ja dses

A vae

pal)
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Kinematics Kinematic criteria
and Paleostress Stre.ss fI‘OII.l faults .
8 . . A kinematic approach to fault slip data W9 2
in the brittle . .
. Contractional and extensional structures
regime
Geometry of Faults
Fold interference patterns and refolded folds
9 Folds Folds in shear zones W10 2
Folding at shallow crustal depths
Basic concepts
Relative age terminology 2
Foliation and Cle.avgge, .folds anq strain . .
10 . . Foliations in quartzites, gneisses and mylonite Wil
Lineation
zones
Lineations and Kinematics
The ideal plastic shear zone
1 Shear zones Adding pure shear to a simple shear zone W12 2
and Mylonites Mylonites and kinematic indicators
Growth of shear zones
Contractional regimes
Tectoni i i
12 ec. onic Ex‘fensm.nal regimes . . W13 2
regimes Strike-slip, transpression and transtension
Basic concepts and definitions
Balancin g an d Restorat%on 9f geologlc sections
13 5 Restoration in map view Wi4 2
restoration o . .
Restoration in three dimensions
Synthesizing
Deformation phases
14 Glimpse of a Progressive deformation W15 2
large picture Metamorphic textures
Tectonics and sedimentation
Final Exam (theoretical) W16 2
Total of Weeks/and Contact Hours Per Semester 16 32
Adadl) cilelud) g auludl) 330 Nlaa
3agall clada g skl S e duas A vae pell i gall
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B- Practical / Training/ Tutorials Aspects (if any) el quilad) Cile g ga 3,435 ddad

No Practical/ Tutorials/ Exercises Aspects Wiek Due CI_(I)::S?
) Saokadl) / ?LG“S‘ /gw‘ e g 9o 3,adl) & gl Tl cile L)
1 Wi
15 | Final Exam (practical) W15
Total of Weeks/and Contact Hours Per Semester 14
Agladl) cleludl g anlad) 232 Jlaa)

Teaching Strategies (i) <l yiu)

Interactive Lectures 4deldll &l palaall - -
Solving Problems <3\Sia s -
Self-Study S alaill -

Cooperative Study = staill alaill -

Tasks and Assignments <UWl<il) g <l 5l)

No Assignments/ Tasks o) il ¢ i l\zlaai‘k Week Due
) ol /i<l (Aste3 ey | A5 g s
1 | Assignment-1 (interpretation of geological maps) sl 4 3
Cooperative
2 | Assignment-2 (geologic cross-section) sk 4 5
Cooperative
3 | Assignment-3 (structural analysis) a8 4 7
Individually
4 | Assignment-4 (structural analysis) a8 4 9
Individually
5 | Assignment-5 (plate tectonics) @A 4 11
Individually
0Total Score 4> il Alaa) 207150

Learning Assessment 4ullal) alai 4

Proportion of Final
Assessment Tasks Week Due Mark | r?soszs:;:nt“/;na
e asil) Al pa g (B samal)ie ga | 2 R0l A A
Al
Tasks and Assignments W3, W5, W7, W9, o
1 LSl Alsy) W11 20 10%
Quiz / Oral Examination o
2 ekl S /S W6, 12 10 10%
Midterm Exam
4 il i i) ws 20 10%
5 Final Exam (theoretical) W16 50 70%
(5B Juadll 4les jLas)
Total § gaaal) 100 100 %
3agall clada g skl S e duas A vae pell i gall
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Learning Resources (da.ﬁ\ DL s s S ) i il ) il gl S
1. Required Textbook(s) (22 &8 35 Y) dewi ) ol all
1- Fossen, H. (2010), Structural Geology, Cambridge University Press.
2- Davis, H.G, Reynolds, S.J, Kluth, C.F. (2011), Structural Geology of Rocks and Region,
John Wiley.
2. Essential References ailwall aa) yall
1- Lisle R. J. (2004), Geological Structures and Maps (a practical guide), Third Edition,
Elsevier.

3. Electronic Materials and Web Sites efc. ...<s 5Y) a8l ga g 4355 5N jaladl)

None.

Course Policies _ial) clubiw
1 | Class Attendance dxasaill cilidladl) ) gias dbows

2 | Tardy Al sl

3 | Exam Attendance/Punctuality olaiay) by g

4 | Assignments & Projects a3 téall g cilivail)

5 | Cheating (!

6 | Plagiarism Jwiy)

7 | Other policies s A} cluluw

3agall clada g skl S e duas A vae pell i gall
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Specification of:

LALASILY) o 3 gaal)

daalal) 3 ) gall g J g ) /A4S

wa N agle A fualall /gl

Exploration Geophysics

ot Glia) ga

General information about the course JJM‘ o= dale Gila glaa

Course Title

1 "
A

Exploration Geophysics
ABLASILN ¢l 58 gaad)

Course Code and Number

2 iy ) e, GEOL 669
Credit Hours 33aixal) cilelud) o
3 Credit Hours Iiect.ures Practical Seminar/Tutorial Saayl
oball Badizal) cile L) <l palaa s Okl /e - G
3 - - 3

4 Study Level and Semester
(il Al Jualll g (g ghuall

g.il.:'d\ Juadll jlicala gl

Pre-requisites (if any)
(<399 ) DRl A8lud) cibdlaialf

Co-requisites (if any)
(a5 o) dsaliaal) cilllaial)

Program (s) in which the course is offered

AN p sl sfiuala

Aaaladl Galaa e SaieY) f

! sl A Gy 53 el M.Sc. Earth Sciences
8 Language of teaching the course English

A (g Al
9 Study System aliila

Al Al 3 AU
10 Location of teaching the course A s

Sl el e
11 ) Prepared by sl A daal [aa,)

Sl Sldia) 54 (g)da pasd Assoc.Prof. Ahmed A. Alaydrous

12 Date of Approval 2021

Lol YA cpted ol g ghaad (3 lalll Baatinal) dsluadl sddaadla

Course Description __ial) ciuag

Al ) il s

dppall ) el Ciuas

The goals of this course are to apply geophysical methods
to determine shallow crustal structure. It
overview of the methods and techniques for geophysical
exploration, both in the framework of fundamental
studies and of industrial applications (hydrocarbon

offers an

Bagadl Glada g i ohaill S e dnes

-
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exploration, geothermal resources, groundwater, ore
prospection, ...).

During the course, we will focus on the understanding of
the different methods, specifically with respect to the
limitations and boundary conditions for practical use in
the field. Also, attention will be paid to the processing of
the data, the recognition of artefacts and the integration
of other methods.

Course Intended Learning Outcomes (CILOs) _Aal) alad &ila 34

After completing the course, the student will be able to: A 138 Ul ()5S0 Gl g sRal) Al )3 (e g day
:o
al. | Show core knowledge of the theory and -al

practice of all aspects of industrial
geophysics: seismic, gravity, electrical and
magnetic methods.

a2. | develop a strong knowledge of physical —a2
properties of rocks, and how these are used in
the different exploration techniques.

bl. | use models (based on theory) to interpret b1
data.

b2. | define and analyses geophysical problems. - b2

cl. | Process and interpret geophysical data -cl

c2. | combine data to get a more comprehensive -c2

picture of the subsurface.

dl. | acquire the competence to design a -d1
multidisciplinary and multi-scale exploration
strategy both for imaging sedimentary basins
and for the exploration of sites of an
economical value.

d2. | present their interdisciplinary scientific
project combining geology and geophysics to
the class.

-d2

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
el all alail) cils jia pa ) il alal cila A dag) 3o

Leking 3 i) e o) A0 & e i o ol kel s s s e WS ool

3agall clada g Juskill S ja das A Las sl (sl g gall
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Course Intended Learning Outcomes

AR (e 83 gudbal) alail) il fia

Program Intended Learning QOutcomes

feal ) (e 83 guial) alail) il yia

al.

Show core knowledge of the theory and
practice of all aspects of industrial
geophysics: seismic, gravity, electrical and
magnetic methods.

Al

Show advanced knowledge and understanding of the
core earth science technical disciplines, notably in
geology and in geophysics

a2.

develop a strong knowledge of physical
properties of rocks, and how these are used
in the different exploration techniques.

A2

Provide essential knowledge of the key applied
geoscience and engineering disciplines (i.e.
geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency
with the core geoscience subjects

A3

Demonstrate advanced understanding of earth
system relevant to deeper knowledge of a chosen
specialization

A4

Show understanding of the complexity of natural
resources environments for sustainable management
in exploration and production.

B1

Describe, identify and interpret a range of geological
materials in the laboratory and field.

b2.

define and analyses geophysical problems.

B2

Determine and interpret the geology of a region via
a range of field-based techniques.

b1.

use models (based on theory) to interpret
data.

B3

Utilize geological knowledge and data for modeling
purposes (for example, for evaluation of scientific
hypotheses, for hazard mitigation, or for resource
estimation).

B4

Apply a diverse range of methods of analysis,
evaluation and promeotion, including quantitative
and qualitative (e.g. empirical social research), IT-
based (e.g. GIS applications, petroleum basin
modelling, hydrogeological modelling).

c2.

combine data to get a more comprehensive
picture of the subsurface.

C1

Carry out a range of field-based studies (e.g.,
geological mapping, sample collection and recording
of field observations).

C2

Draw and describe geological features, specimens
and thin sections.

cl.

Process and interpret geophysical data

C3

Use appropriate numerical, statistical and graphical
methods or software effectively to solve numerical,
spatial, temporal and geometrical problems.

C4

Assess and carefully consider the cultural,
environmental, and economic impact of global
business activities on natural resources.

d2.

present their interdisciplinary scientific
project combining geology and geophysics
to the class.

D1

Present work and findings with clarity and accuracy,
orally (including presentation) and in writing

D2

Participate effectively, either independently or as a
member of an integrated team demonstrating a
knowledge of a number of research techniques and
procedures

dil.

acquire the competence to design a
multidisciplinary and multi-scale
exploration strategy both for imaging
sedimentary basins and for the exploration
of sites of an economical value.

D3

Use appropriate software packages to prepare
written reports, essays, posters and presentations

D4

Use the internet critically for information retrieval
and to communicate geological knowledge
effectively.

Basall hadag ookl JSom e Al s
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Alignment of CILOs to Teaching and Assessment Strategies

o SR 5 (a0 il iy aleil) iy, yia dag ] ga

First: Alignment of Knowledge and Understanding CILOs

A 98 9 (g i) Cilaan) iy (agl) g i jlaall) jall alad il e dag) ga :Y

Knowledge and Understanding CILOs

el g 4l /el iy jia

Teaching Strategies
) gl fina

Assessment Strategies
ad 984 Cilaa) i

Project, fieldwork,
seminar: practical PC
room classes, online
lecture

al - | Show core knowledge of the theory
and practice of all aspects of industrial
geophysics: seismic, gravity,
electrical and magnetic methods.

a2 - | develop a strong knowledge of

physical properties of rocks, and how
these are used in the different
exploration techniques.

Written
examination with
open  questions,
oral examination

Second: Alignment of Intellectual Skills CILOs

A 9 g ) il iy (Aia AN i jlgall) Rl Al il jia dag) ga oLl

problems.

Intellectual Skills CILOs Teaching Strategies Assessment
AL M @l jlgall /kal) cila )3 Ol elaas) i Strategies
880 i)
b1 - use models (based on theory) to | presentation and Participation,
interpret data. discussion assignment, report
b2 - define and analyses geophysical

Third: Alignment of Professional and Practical Skills CILOs

881 5 g ) i) ey (Aland) g Aigeall ol jlgall) il alas il e dag ) ga s LEIG

Professional and Practical Skills CILOs
Ataal) g digall il jlgalt /[ 8all Sila Aa

Teaching Strategies
s i) il

Assessment Strategies
ad 984 Cilaan) i

c1- Process and interpret geophysical
data
c2- combine data to get a more

comprehensive picture of the
subsurface.

Tutorials & practical
classes,

case study,

Computer based teaching

Achievement tests
Chart Drawing
practical exams

Fourth: Alignment of Transferable (General) Skills CILOs

9L gy 1) il iy (Aalad) il jlgeall) ) jiall alad cila A dag) ga slag)

Transferable (General) Skills CILOs

dalad) il cila A

Teaching Strategies
Al Slaat) i

Assessment Strategies
ad g8} i) i

d1-

acquire the competence to design a
multidisciplinary and multi-scale
exploration strategy both for

Small group working
Student-led Seminars
Case Study Method

Achievement tests
Team working

B o oo sl S5a e Al e

)
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imaging sedimentary basins and
for the exploration of sites of an
economical value.

d2- | present their interdisciplinary
scientific ~ project = combining
geology and geophysics to the
class.

Course Content J_3all s gisa
A- Theoretical Aspect (s il ilal)

NO. Of No. of CILOS
Contact

No Main topics Sub Topics weeks hours (symbols)
A ) il gudn gal) e il cle g gal) gl | L :1:::..
Aladl okl

Overview of geophysical
exploration techniques and of
1 Introduction an  exploration strategy, 1 3 al a2
limitations, societal aspects,
data acquisition and sampling
-Earthquakes, Seismic
Waves

-Seismic Waves, Data
Systems

Seismic - ) al a2
2 Reflection - Seismic Reflection 4 12 bl b2

Surveying Basics
Surveys - Seismic Reflection cle2

Advanced Concepts

- Seismic Reflection Survey
Interpretation

- Seismic Refraction

_— Surveying Basics

Seismic - Seismic Refraction: Non- al a2

3 Refraction : 2 6 bl b2
horizontal layers

Surveys - Seismic Refraction: cle2
Applications
Gravity - The Geoid & Gravity
Measurements Fields al az
4 : > | - Gravity Anomalies 2 6 bl b2
Processing & : )
Interpretation - Proce;ssmg Gravity Datq clc2
- Gravity Data Interpretation
Basall hadag ookl JSom e Al s ) (i aa 5l
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- Measuring Resistance in
Resistivit the Earth al a2
5 Surve Sy - Resistivity Surveying 2 6 bl b2
Y - Resistivity Data clc2
Interpretation
- Induced Potential (DC al
6 Electrical resistivity method) 5 6 bl b2
Methods - Electromagnetic (EM)
clc2
method
) ) ) al a2
. Potential field | Magnetics processing and 1 3 bl b2
methods interpretation
P cl c2
Number of Weeks /and Contact Hours Per Semester
el e Ll gy 35 14 42

B- Practical Aspect (if any) (=25 o) 4alend) cile pa sal)

- No. of
il 5 /o kel fAalead) il g gall No. of Contact CILOs
No. P ical /E iSeS/T ial S We?ks hours (symbols)
ractica xercises/ Tutorials topics IR [P RRTREIRTR BRI
1 na
Number of Weeks /and Contact Hours Per Semester
Ldad) cile bl g anlad) Man)

Teaching Strategies (-3 <) sl
= Interactive Lectures

= Discussion

* Demonstration

= Problem solving

= Computer based teaching
=  Small group working

Tasks and Assignments <UWlsil) g Sl 5l)

.Assignn.le.nts Week CILO
No Assignments/ Tasks e aborativey Dz/[_‘azk Due ey 1;
s yew . row . > f symbols
al gll /ity Gl £ gl | ggena ;,;e:n ?u-‘( EN
(95 g3 ) il j
1 [ Reading chapter about seismic reflection
ng chap Individual | 3 W2 |albl,cl
techniques
2 | Readin chapter about seismic
lng p Individual | 3 W5 | al,b2,cl
stratigraphy
_ dagadl Glada g gkl S 4 Aias P TS{IRTPNS sl (sl g gall
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3 . : .
Construgt a project of interpretation of Individual 9 w13 | d1,d2
geophysical data
| Total Score 42, ) | 15 | |
Learning Assessment 4athl) alai 015
P i f
No Assessment Tasks v]‘;il‘;k 11’[::51‘( gl CILOs (symbols)
) A gyl |l | e | D i
Tasks and Assignments al,a2,b1,b2
1 el g ddazaly) 15 15 T
2 Seminar w12 15 15 d1,d2
Midterm Exam al,a2,bl,b2,cl,
3 Gl G L) w8 15 15 c2
4 Other types of assessment 5 5 all
AT e
Final Exam (theoretical) All
> (5 9) il g ] Wi | 50 >0
Total AlaaY) 100 %100

Learning Resources ?“"ﬂ‘ J-\W (oA A 1o o€l pu ) i el pal) pul) el gl el a—)lﬁs
1. Required Textbook(s)(C24 & 23 Y) Al aaljall
Kearey et al. (2002). An introduction to geophysical exploration (3rd edition). John
* Wiley and Sons Ltd, 272 pp.
Gadallah, M. & Fisher, R. (2009). Exploration Geophysics. Springer-Verlag, Berlin
+ Heidelberg, 262 pp.

2. Essential References 8ilwall aa) jal)

1- John M. Reynolds (2011). An Introduction to Applied and Environmental Geophysics (2nd
edition). Wiley-Blackwell, 712 pp

2- Burger, H.R., Sheehan, A.F., Jones, C.H. (2006). Exploring the shallow subsurface. Norton &
Company, 554 pp.

3- Young, R.A. (2004). A Lab Manual of Seismic Reflection Processing. EAGE Publications,
Houten, 126 pp.

3. Electronic Materials and Web Sites efc. ...<s 5Y) ad) ga g 455 5N jaladl)

Course Policies Jiall Slubiw
1 | Class Attendance diadail) cililladll ) gdas duilsus

L 215N ase Dla B ajagg il palaall (e % 75 sgdns gutall a3l -
gl el Gladal Jgia (e aag 3o (o Gl pdlaall (e %25 bl Gl 1)

2 | Tardy Jalid) ) gaal)

3agall clada g Juskill S ja das A Las sl (sl g gall

130 of 219



Republic of Yemen Ministry of Higher A iadl) Ay sgaall
Education & Scientific Research — o= alad) &) g ladl alatl) B )59
Council for Accreditation & Quality 7 y ) padaill 53 (e g Aalis V) Gudaa

Assurance 2 5 )

Sana'a universty st i
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_5ﬂhﬂ\d3&d@&,ﬁ@\bﬁgu&ge\jﬂ7\&@ ‘:’!JM‘CJAQ::']:‘SJ‘SE;'JJ“‘ 31&&10«: ‘53&3
3 | Exam Attendance/Punctuality ¢laic¥) ) g

JoUalf oy gid Aady 8 dasa ga LaS -

4 | Assignments & Projects a il g cilival)
LAl B gl day cualu 1)) A gl & pinig Al B o) ) 8al) U JiB (e d3aal) B gl) B Cidlsil) Qullal) aley -
5 | Cheating (&l

LA daldl) cdihal) ¢ gids Aady (guda -

6 Plagiarism Juaiiy)

L Lalald) ol ¢ gid dady gakat -

7 | Other policies s 3 cilwbi

b labal aday g Alerall el gf il —dalaall il g—das Ala B J8Y) o Al i Jiligall 381 -
REARIERY]
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Information about Faculty Member Responsible for the Course __iall dliui o cilaglra
Name Office Hours (weekly)
) (4 samal) AniiSal) cile L)
Location &Telephone No. SAT | SUN| MON | TUE | WED THU
gl a8 9 (ylsal) Gond) | 2 | ol | sUSEN | slag M) | Gasedd)
E-mail
IR 3l
General information about the course __iall (e dale il glaa
1 Course Title Exploration Geophysics
. A A LIS ey 38 gaal)
Course Code and Number
2 " - GEOL 669
Add g S ALl ey
Credit Hours d3aizall cilelud) Total
3 Credit Hours Lectures | Practical Seminar/Tutorial g_‘m\“
: Jall Badiaall citeludl <l palaa e Gaolad / Ma T
3 - - 3
4 Study Level and Semester A Jall) pivale gaga
il Al Juaill g (5 ghaall
5 Pre-requisites (if any) -
‘ (a3 of) SR ALl ciltlaial)
6 Co-requisites (if any) -
: (2a5 o) Aalaal) cilulbiall
7 Program (s) in which the course is offered ua N psle siuala
) SR A Gty ) el M.Sc. Earth Sciences
Language of teaching the course English
A Gy Al
Location of teaching the course 4 e
AL (S (e
m dagadl Glada g gkl S 4 Aias P TS{IRTPNS sl (sl g gall
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Course Description __idl cias

The goals of this course are to apply geophysical methods to
determine shallow crustal structure. It offers an overview of
the methods and techniques for geophysical exploration, both
in the framework of fundamental studies and of industrial
applications (hydrocarbon exploration, geothermal resources,
groundwater, ore prospection, ...).

During the course, we will focus on the understanding of the
different methods, specifically with respect to the limitations
and boundary conditions for practical use in the field. Also,
attention will be paid to the processing of the data, the
recognition of artefacts and the integration of other methods.

Course Intended Learning Outcomes (CILOs) __iall alad cila 3

:After completing the course, the student will be able to | :()) A& 1 38 qullall & 9S5 Chigas  jal) d) 33 (e £ LN 22y
al. | Show core knowledge of the theory and -al
practice of all aspects of industrial
geophysics: seismic, gravity, electrical
and magnetic methods.

a2. | develop a strong knowledge of physical —a2
properties of rocks, and how these are used
in the different exploration techniques.

bl. | use models (based on theory) to interpret b1
data.

b2. | define and analyses geophysical problems. - b2

cl. | Process and interpret geophysical data -cl

c2. | combine data to get a more comprehensive -c2

picture of the subsurface.

dl. | acquire the competence to design a -d1
multidisciplinary and multi-scale
exploration strategy both for imaging
sedimentary basins and for the exploration
of sites of an economical value.

d2. | present their interdisciplinary scientific -d2
project combining geology and geophysics
to the class.

-
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Course Content __8al) 5 giaa

A- Theoretical Aspect 43 Bill Cle gua gall Lidii ddad

Contact
N Main Topics Sub Topics  WeekDue | Hours
O] i sy gl e i) cile gea gall 145 g gl | el
Aladl)
Overview of geophysical exploration
. techniques and of an exploration strate
1 | Introduction cenniqu . xp £y Week 1 3
limitations, societal aspects, data acquisition
and sampling
o -Earthquakes, Seismic Waves
Seismic -Seismic Waves, Data Systems
2 Reflection | - Seismic Reflection Surveying Basics Week 2-5 12
Surveys - Seismic Reflection Advanced Concepts
- Seismic Reflection Survey Interpretation
Seismic - Seismic Refraction Surveying Basics
3 Refraction - Seismic Refraction: Non-horizontal layers Week 6-7 6
Surveys - Seismic Refraction: Applications
4 Mid Term Exam Week 8 3
Gravity - The Geoid & Gravity Fields
5 Measurerpents - GraV1ty'An0mah'es Week 9-10 6
, Processing & | - Processing Gravity Data
Interpretation - Gravity Data Interpretation
g - Measuring Resistance in the Earth
6 R§ sistivity - Resistivity Surveying Week 11-12 6
urveys - Resistivity Data Interpretation
7 Electrical - Induced Potentlgl (DC resistivity method) Week 13-14 6
Methods - Electromagnetic (EM) method
Potential field : : . :
9 Magnetics processing and interpretation Week 15 3
methods g P & P
10 Final Exam Week 16 3
Total of Weeks/and Contact Hours Per Semester 16 48
Adal) clolud) g auludl) 335 Jlaa
B- Practical / Training/ Tutorials Aspects (if any) (1ead) Gilad) e gua ga 34T dad
Contact
N Practical/ Tutorials/ Exercises Aspects Week Due Hours
0. Crtall) / algal) /Leal) e gua ga L4l ¢ gaod e L)
Llaily
1 |NA
Total of Weeks/and Contact Hours Per Semester
Adadl) clelud) g ) 2 Mlaa
11 Bagal) Glada g i shail) 3S ja dpas 48 pee ) i) i gal)
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Teaching Strategies (il cbad) i
- Interactive Lectures
- Discussion

- Demonstration

- Problem solving

- Computer based teaching
- Small group working

Tasks and Assignments <Ulsil) g Sl gl)

Week
N Assignments/ Tasks gy | Mark Due
0 el gl) /il Gasled) | o £ sud
L)
I | Readin chapter about seismic reflection
g . P Individual 3 W2
techniques
2 | Reading chapter about seismic stratigraphy Individual 3 W5
3 | Construct a project of interpretation of geophysical
dat Proj P geophy Individual 9 W13
ata

0Total Score 4a ) s 15/100

Learning Assessment 4l alal 1.

Week Due Proportion of Final
Assessment Tasks ihac Mark Assessment¥
No "o | "! o .i (&3:“'“) R 'i\ef.m ;‘%J_m UM A%J_m M
P'us'd.m ﬁ’ﬂ'“ 4A8ariual) KT'HLG_U‘
Tasks and Assignments
1 a5 1 15 15
2 Seminar W12 15 15
Midterm Exam
3 Sl Cany sl w8 15 15
Other types of assessment
! A eyt S S
Final Exam (theoretical)
> (555) o) Tl s wie 50 50
Total § gaaal) 100 100 %

Learning Resources e-":m J-\W (oA a1 o€l pu ¢ ) i el pal) pul) el gl el a-,ius
4. Required Textbook(s)(csa 4 o8 15 Y ) dewi ) aa) sl
Kearey et al. (2002). An introduction to geophysical exploration (3rd edition). John
+ Wiley and Sons Ltd, 272 pp.
Gadallah, M. & Fisher, R. (2009). Exploration Geophysics. Springer-Verlag, Berlin
+ Heidelberg, 262 pp.
5. Essential References 5iluall gal jall

-
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John M. Reynolds (2011). An Introduction to Applied and Environmental Geophysics (2nd
edition). Wiley-Blackwell, 712 pp

Burger, H.R., Sheehan, A.F., Jones, C.H. (2006). Exploring the shallow subsurface. Norton &
Company, 554 pp.

Young, R.A. (2004). A Lab Manual of Seismic Reflection Processing. EAGE Publications,
Houten, 126 pp.

6. Electronic Materials and Web Sites efc. ...cx i) a8 ga g 4 g AS) jalaal)

Course Policies Jiall Clulow

1 | Class Attendance 4aaill ciilladl) ) gas Ak
A 0 ) aae Al (B 0 g g &) palaall (0 % 75 Ugany gulal) a3l -
gl JoRal) Gladal Jgia (e asag (38 (o Gl pdlaall (e %25 il Gl 1)
2 | Tardy Alia) ) gal)
D) Ly Al e Baly 5 AL 1) g ol ualaa EBG B 4880 5 pdie (uad Baal AL 1Y) B ualaal) Jgda llall ey -
B palaall Jgad e callal) aday Wdng al i) als al 135 andll e (AUS 1N a3 jRal) M) (e (5 gddi
3 | Exam Attendance/Punctuality ¢aia¥) bl ga
Ol G gid dady A e ga LS -
4 | Assignments & Projects gl g clivadl)
LAdaal) gl dny el 1)) A gila & pinig Al B o) ) Ral) JU) JiB (e d3aal) i gl) B Cadlsil) Gullal) aley -
5 | Cheating (&l
Y Aaldl) Gl ¢ gid Ay ks -
6 | Plagiarism JwiN)
LA dalal) cdlhal) (¢ gids Aady (b -
7 | Other policies sl clubu
A alah ) ey g dalarall el gl Gl jmalaall Gilldal) ) gmidaa Ala & S e dlbaial gl Jiligal) (B -
L&l LEAY)
13 Bagal) Glada g i shail) 3S ja dpas 4l aee ) i) i gal)
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Specification of:

daalal) 3 ) gall g J g ) /A4S
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Applied Hydrogeology

Adadatl) L ol g 9 gl

ot Glia) ga

General information about the course JJM‘ o= dale Gila glaa

1 Course Title Applied Hydrogeology
oA and Al L gl g 9 ogd)
Course Code and Number
2 g A e, GEOL 666
Credit Hours 3alzal) cilebld) Total
3 Credit Hours I_:ect}lres Practical Seminar/Tu.toriaI gihe‘l\
Jodall Baadieall cilelud) &l palaa e Solad /e ’
3 - - 3
4 Study Level and Semester sfiala sagal
g-““JA-“ Suadll g (5 ghuall
5 Pre-requisites (if any) -
(<339 ) Rl A8Lud) cibdlaialf
6 Co-requisites (if any) -
(a5 o) dalaaal) clyllaial)
Program (s) in which the course is offered ua N asls ilwala
! S A Gudy ) gl M.Sc. Earth Sciences
8 Language of teaching the course English
A Gy Al
9 Study System pliiia
JJM\ Mb.\ ew
10 Location of teaching the course 4 s
Al gyl (lSa
" _Prepared by Sl Ay quladl) /o
SSal) clhia) ga (g)00 o) Dr. Alkhateeb Y. Alkebsi
Date of Approval
12 Azalal) (ulaa o.ap.\lljdw\ fa G 2021
Course Description J_iall ciaj
AlaiVb ) )il e Aol kel s
The aim of the course is to provide
students with the basic knowledge needed to
plan and carry out hydrogeological
investigations. Develop advanced theoretical
and applied hydrogeological skills, specifically
in interpretation of water level change, and
aquifer test analyses. Also the applications of
basall Cladag ol S aee Al e o) (s a2
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hydrogeological monitoring, analyses, and
modeling using mathematics, statistics and
computers.

Course Intended Learning Outcomes (CILOs) __iall ala3 &l 3

After completing the course, the student will be able to: A 138 Ul ()5S0 Gl g sRal) Al 3 (e gAY day
0
al. | Show understanding of the hydrologic cycle -al
and compute its components
a2. | describe the movement of water through —a2

saturated and unsaturated geologic media
and factors affecting movement of water
through geologic media

a3. | Identify water quality problems and suggest
appropriate treatment techniques for
private water supplies/wells.

b1. | plan and perform field tests and decide which -b1
approaches are suitable for a given
hydrogeological problem

b2. | Apply the most important methods (field, -b2
laboratory, and computer based methods)
used in applied hydrogeology

cl. | Construct hydrogeological maps, flow nets -cl
and their application groundwater flow
computation and quantification.

c2. | Determine and define common properties -c2
of different aquifers (porosity, specific
yield/retention, permeability) within the
context of the geological relevance.

d1. | Synthesize hydrogeological investigations -d1
into final report.

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
gealiall alzdl) cila jAa 2 Ral) alad Cila Aa dag) ga

giing 8 el g Al ool ) = e (s o ool el s y3ia s ey AL ol

Course Intended Learning Outcomes Program Intended Learning Outcomes
Jﬂ\mSAyAA\Pwialep @Uﬁ‘&.«'&.\}dﬂ\ehﬂ\&le)h
Show understanding of the hydrologic cycle | A1 | Show advanced knowledge and understanding of the
al and compute its components core earth s'cience tecl.mical disciplines, notably in
geology and in geophysics
describe the movement of water through | A2 | Provide essential knowledge of the key applied
saturated and unsaturated geologic media geoscience and engineering disciplines (i.e.
a2 d fact ffecti t of ¢ geostatistics, petrophysics, and modelling) and to
an actors a‘ ec lng movement ol water appreciate their relationship and inter-dependency
through geologic media with the core geoscience subjects
S G i e e o) vy
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A3 | Demonstrate advanced understanding of earth
system relevant to deeper knowledge of a chosen
specialization

Identify water quality problems and suggest | A4 | Show understanding of the complexity of natural

a3 | appropriate treatment techniques for private resources environments for sustainable management
. in exploration and production.

water supplies/wells.

B1 | Describe, identify and interpret a range of geological
materials in the laboratory and field.

plan and perform field tests and decide which | B2 | Determine and interpret the geology of a region via a
bl | approaches are suitable for a given range of field-based techniques.
hydrogeological problem

B3 | Utilize geological knowledge and data for modeling
purposes (for example, for evaluation of scientific
hypotheses, for hazard mitigation, or for resource
estimation).

Apply the most important methods (field, | B4 | Apply a diverse range of methods of analysis,

evaluation and promotion, including quantitative
b2 laboratory, and computer based methods) and qualitative (e.g. empirical social research), IT-

used in applied hydrogeology based (e.g. GIS applications, petroleum basin
modelling, hydrogeological modelling).

Construct hydrogeological maps, flow nets | C1 | Carry out a range of field-based studies (e.g.,

¢l | and their application groundwater flow geological mapping, sample collection and recording
. . . of field observations).

computation and quantification.

(C?2 | Draw and describe geological features, specimens
and thin sections.

Determine and define common properties of | C3 | Use appropriate numerical, statistical and graphical

different aquifers (porosity specific methods or software effectively to solve numerical,
. . ops P spatial, temporal and geometrical problems.

yield/retention, permeability) within the

context of the geological relevance.

c2

C4 | Assess and carefully consider the cultural,
environmental, and economic impact of global
business activities on natural resources.

D1 | Present work and findings with clarity and accuracy,
orally (including presentation) and in writing

D2 | Participate effectively, either independently or as a
member of an integrated team demonstrating a
knowledge of a number of research techniques and
procedures

Synthesize hydrogeological investigations into | D3 | Use appropriate software packages to prepare

d1 . .
final report. written reports, essays, posters and presentations

D4 | Use the internet critically for information retrieval
and to communicate geological knowledge effectively.

Alignment of CILOs to Teaching and Assessment Strategies
s 981 5 (g 1) il iy alail) il jiie dag) ga

First: Alignment of Knowledge and Understanding CILOs
o 581 5 o ) i) sy (pgll g i taall) Bl alad il e dag) ga Y ol

Knowledge and Understanding CILOs Teaching Strategies Assessment
gl 9 48 jmall /) jiall cila jia Gl lad) ) Strategies
s 588 i) i)
a1 - | Show understanding of the hydrologic cycle and | Interactive Lectures | Examinations,
compute its components Discussion Assignments,
3agall clada g Jushill S ja das A Las sl (pd g gall
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Case study

a2 - | describe the movement of water through
saturated and unsaturated geologic media and
factors affecting movement of water through
geologic media

a3- | Identify water quality problems and suggest

appropriate treatment techniques for private
water supplies/wells.

Oral presentations

Second: Alignment of Intellectual Skills CILOs

A 98 9 o i) il iy (AR ) il jlgeall) il alad il i g ga 1Ll

laboratory, and computer based methods)
used in applied hydrogeology

Intellectual Skills CILOs Teaching Strategies Assessment
LA @) jlgal) /8l il A ) land) i Strategies
oo 5811 b i)
b1 - plan and perform field tests and decide which | Discussion Essay test,
approaches are suitable for a given Demonstration Assignments,
hydrogeological problem Problem solving Oral presentations.
b2 - Apply the most important methods (field,

Third: Alignment of Professional and Practical Skills CILOs

881 5 g ) i) ey (Aland) g digeall ol jlgall) Bl alis il e dag ) ga s LEIG

Professional and Practical Skills CILOs

alaal) g Asigall i lgal) /Rl il jia

Teaching Strategies
Al Sla) i

Assessment
Strategies

o 5811 b i)

c¢1- | Construct hydrogeological maps, flow nets
and their application groundwater flow
computation and quantification.

c2- | Determine and define common properties of

different  aquifers  (porosity,  specific
yield/retention, permeability) within the
context of the geological relevance.

Computer based
teaching

Tutorials & practical
classes,

case study,

Achievement tests
Chart Drawing
practical exams

Fourth: Alignment of Transferable (General) Skills CILOs

9L g ) il iy (Aalad) il jlgeall) ) jiall alad il A dag) g slag) )

Transferable (General) Skills CILOs
dalad) | jiall cila i

Teaching Strategies
Al )

Assessment Strategies
ad 9801 il i)

d1-

Synthesize hydrogeological investigations
into final report.

Student-led
Seminars

Case Study Method

presentation
Team working

Course Content __dall s siaa

A- Theoretical Aspect s il ilal)
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No. of | No. of
No _Main topics _Sub Topics Wfiks Ch(::lt;a SII;?j
A e S e ) A
Lhait)
1 Hydrogeological | Hydrologic Cycle / Hydrologic ! 3 al
environments equation
Natural and
2 artificial Energy Transformation 1 3 al,a2
groundwater
recharge
Permeameter, Hydraulic
Darcy’s law & Head/Water Table/Aquifers a2 bl.b2.cl
3 Hydraulic Homogeneity & 2 6 2T
Conductivity isotropy/Gradient of
potentiometric surface
4 Groundwater transport processes, the use of ) 6 a2 b2.cl
Flow theory tracer methods in hydrogeology >
5 | Water Chemistry 1 3
Water quality water quality issues and
6 | and groundwater | treatment techniques for small- 2 6 a3,c2
contamination scale water supplies are treated
Hydrogeological numerical
7 conceptual hydrogeological modelling for 1 3 a2,b2,cl,dl
modelling transport and scenario analyses.
8 Pumpmg'test Aqu1_fer Tests— response of | 3 a2.b2.c2
analysis an ideal well to pumping
9 Groundwg ter completion and sampling. 1 3 a3,c2
well drilling,
10 Case studies Typical problems and 2 6 All
applications in hydrogeology
Number of Weeks /and Contact Hours Per Semester 14 42
Aladl) cilolud) g anbaly) 3
B- Practical Aspect (if any) (=5 o) 4alend) cile pa gal)
" No. of
8 /) fgland) Gl guia gall No.of [ - et CILOs
No. - . . . We?ks hours (symbols)
Practical / Exercises/ Tutorials topics ) 0 | L0l o | oA et s,
1 | none
Number of Weeks /and Contact Hours Per Semester
Al cilelud) g anbud) Alea)
3agall clada g Jushill S ja das A Las sl (pd g gall
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Teaching Strategies () <l i)

= Interactive Lectures

= Discussion

= Problem solving

= Case study,

= Computer based teaching
= Student-led Seminars

Tasks and Assignments <<l g bl 5l)

.Assignn:ne.nts Week CILOs
No Assignments/ Tasks e aborativey l‘f‘ﬁ,k Due ooty
) gl) /dutenty Gl £ 8 | g € sl R
iy | | Ty | e Sl
I | Reading chapter about Water Flow st 3 W3 a2,b2
2 | Reading chapter about Water quality o 3 W6 a3
3 | Construct hydrogeological model from ,
. @ 4 W12 c2
available data

| Total Score 4a_ Alaal | | |

Learning Assessment 4lhall alai a5

Proportion of
No Assessment Tasks Vlgiik 1:251“ Ceinal CILOs (symbols)
il ) Adas) A1 gl | Hiniwa) uﬁejjsal:il:; fm alail) il i
1 Tasksc_‘ and é§s1:ggfnents 10 10 al,a2,a3,cl,c2
2 Seminar w12 15 15 al,a2,a3,d1
3 I\g}:ls:ei Eff:\n W7 15 15 al,a,2,a3,b1,b2
B
Other types of assessment cl.c2
4 8] Sl 10 10 ’
Final Exam (theoretical) All
> (6 ) il g ) Wi | S0 >0
Total Alaay) 100 %100

Learning Resources e-":m J-\W (oA a1 o€l a0 i el pal) pul) el gl el a-,ius
1. Required Textbook(s)(cw> 0 ¢& 5 Y ) 4w ) aa) sall
Applied Hydrogeology, C.W. Fetter, 4th edition, Prentice Hall, Inc., 2001
2. Essential References 8iluall a2l jall
Physical and Chemical Hydrogeology, Domenico and Schwartz, 2nd Edition, John Wiley & Sons,

1998

_ 3agall clada g Jushill S ja das A Las sl (pd g gall
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3. Electronic Materials and Web Sites efc. ...<s ) ad) ga g 455 5N jaladl)

www.sciencdirect.com
WWWw.springer.com

Course Policies __8all clulw
1 | Class Attendance dalzil) cililladl) ) gas Al

A SN pi s B pyna g Sl pslaal o % 75 guang il p 5
gl JoRal) Gladal Jgia (e asag (38 (o Gl pdlaall (e %25 il Gl 1)

2 | Tardy Jabidl jgcaal)

) g 13 e Baly) AL 1) g el pudalaa GG 8 ARSI 5 e (el Baal AL 13) 5 udalaall J i calllall prassy -
5 pudalaall J g (e callal) alay Wty al 53D Al al 13) g acddl) (ha (IS ) a3 jhal) Miasd (e (s 5k

3 | Exam Attendance/Punctuality oaie¥) b s

Ol G gid dady A e ga LS -

4 | Assignments & Projects g il g il
LAaal) i gl dny Cialea 13) A gl p&  linfig Adadd) B o) jRal) i) S (e ddaad) CBgl) A Cadlsl) U aly -
5 | Cheating (&l

L Lalald) clall ¢ gid dady gakat -

6 Plagiarism Juiy)

LA daldl) cdihal) (¢ gids ey gk -

7 | Other policies ¢ 3 Gl
b Al aday g cdolanal) cladl) i @l pmdalaall Glal) g Al B JBY) e Albaiad of Jilgal) B8 -
L LAY
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Faculty of Petroleum & Natural daadal) 8 ) gall g gl /A8
Resources
Program M.Sc. Earth Sciences wa Yl agle A pdualal /gl

2021 -2020 :(s2eladl plad)
Course Plan (Syllabus): Applied Hydrogeology

Afphil) Laglga guagd) . Raddad

Information about Faculty Member Responsible for the Course __iall iui 0 cilaglra
Name Office Hours (weekly)
p) (4 2l diSal) e L)
Location &Telephone No. SAT | SUN| MON | TUE | WED THU
gl a8 9 (ylsal) Coud) | A | oy | sUDEN | sla ) | Gasedd)
E-mail
IR 3l

General information about the course __iall (& dale Cila glaa

1 Course Title Applied Hydrogeology
' Sl o Agindail) L sl s 5 g
Course Code and Number
2 AR GEOL 666
Credit Hours 3alizal) clelud) sy
3 Credit Hours Clpalaa | e Gl S Total
Lohall Badieal) cileblud) Lecture Practical Seminar/Tutorial
3 - - 3
]S e e
5 Pre-requisi}es (if any) -
(229 0f) LA Adjlad) cilthiial)
6 Co-requisites (if any) -
(@39 ¢f) Aalaa) clilbiall
- Program (sﬁ) in which the course is offered o asle iwala
) SR A Gy ) el M.Sc. Earth Sciences
8 Language of teaching the course English
S A Gy AL
9 Locatlonzgt‘ailiglg tst.fle course Faculty campus

Lol A piled il (g gbaad (g lalll Baatizal) doluadl sddaadla

Course Description J_iall ciuaj
The aim of the course is to provide students with
the basic knowledge needed to plan and carry out
hydrogeological investigations. Develop advanced
theoretical and applied hydrogeological skills,

n 3agall clada g Jushill S ja das A Las sl (pd g gall
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specifically in interpretation of water level change,
and aquifer test analyses. Also the applications of
hydrogeological monitoring, analyses, and
modeling using mathematics, statistics and
computers.

Course Intended Learning Outcomes (CILOs) __iall alad cila 34
:After completing the course, the student will be able to A 138 Ul ()5S0 Gl g sRal) Al )3 (e gAY day
:o
al. | Show understanding of the hydrologic cycle -al
and compute its components

a2. | describe the movement of water through —a2
saturated and unsaturated geologic media
and factors affecting movement of water
through geologic media

a3. | Identify water quality problems and suggest —a3
appropriate treatment techniques for

private water supplies/wells.

b1. | plan and perform field tests and decide which -b1
approaches are suitable for a given
hydrogeological problem

b2. | Apply the most important methods (field, -b2
laboratory, and computer based methods)
used in applied hydrogeology

cl. | Construct hydrogeological maps, flow nets -cl
and their application groundwater flow
computation and quantification.

c2. | Determine and define common properties -c2
of different aquifers (porosity, specific
yield/retention, permeability) within the
context of the geological relevance.

d1. | Synthesize hydrogeological investigations -d1
into final report.
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Course Content __8al) 5 giaa

A- Theoretical Aspect 43 Bill Cle gua gall Lidii ddad

Week Contact
N Main Topics Sub Topics Due | Hours
o e ) e gal e il s g gal gowd | el
Laul Aladl)
Hydrogeological : : :
1 . Hydrologic Cycle / Hydrologic equation W1 3
environments Y gle ™y Y gl cau
2 Natural and artificial Energy Transformation w2 3
groundwater recharge
Permeameter, Hydraulic Head/Water
3 Darcy’s law & Table/Aquifers Homogeneity & w3 6
Hydraulic Conductivity isotropy/Gradient of potentiometric W4
surface
4 Groundwater Flow transport processes, the use of tracer W5 6
theory methods in hydrogeology W6
5 » Midterm Exam W7 3
6 Water Chemistry . W8 3
Water quality and water quality issues and w9
7 groundwater treatment techniques for small-scale water | W10 6
contamination supplies are treated
. numerical
8 HydmgTOlO%lcﬁl.l hydrogeological modelling for transport | W11 3
conceptual modelling and scenario analyses.
. . Aquifer Tests— response of
9 | Pumping test analysis an ideal well to pumping w12 3
10 Groundwg fer well completion and sampling. W13 3
drilling,
. Typical problems and applications in W14
11 Case studies hydrogeology W15 6
12 Final Exam (theoretical) W16 3
Total of Weeks/and Contact Hours Per Semester 16 48
Al cilelud) g apladl) 23e  Jlaa

B- Practical / Training/ Tutorials Aspects (if any) (1ead) Gilad) e gua ga 345 dad
Contact
N Practical/ Tutorials/ Exercises Aspects Week Due Hours
0. Crtall) / algal) /Lead) e gua ga L4 ¢ gaad e L)
Ladl)
1 Wi
10 Bagall Clada g o shaill 3S 3o das 1<) dyae i) i s gall
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Total of Weeks/and Contact Hours Per Semester 14
Aadl) el 5 b)) 2o laa

Teaching Strategies o i) b i)
- Interactive Lectures

Discussion

Problem solving

Case study,

Computer based teaching

Student-led Seminars

Tasks and Assignments <Ulsil) g Sl gl)

Week
No Assignments/ Tasks cigal) ggi | Mark Due

e ) /sl (ot /538 ot e
el T

2

1 | Reading chapter about Water Flow g 3 w3

Reading chapter about Water quality o 3 W6

Construct hydrogeological model from available
data

| 0Total Score 4a ) s 10/ 100

@A 4 w12

Learning Assessment 4kl alal 1.

Week Due Proportion of Final
Assessment Tasks Mark Assessment%

Lomten saail)ae ga i | g e
axil) ddas) € % 2y Dol Y s o s
- oA Aaiaa) Lag

Tasks and Assignments
1 el g ddazay) 10 10
2 Seminar w12 15 15

Midterm Exam
3 Jiadll Caad Hlial wr 15 15

Other types of assessment
4 A Slapds 10 10

Final Exam (theoretical)
> (6 ) ool B i) W1 S0 S0

Total g saxal) 100 %

Learning Resources alaill jodbaa s o s s i ) i o0 4SS
4. Required Textbook(s)(csa 4 o8 15 Y ) dewill aa) sl
Applied Hydrogeology, C.W. Fetter, 4th edition, Prentice Hall, Inc., 2001
5. Essential References 5xlual) za) jal)

Physical and Chemical Hydrogeology, Domenico and Schwartz, 2nd Edition, John Wiley & Sons,
1998
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6. Electronic Materials and Web Sites efc. ...<s 5N a8 ga g 485 5N jaladl)

www.sciencdirect.com
WWWw.springer.com

Course Policies __8all clulow
1 | Class Attendance dalzil) cililladl) ) gas Al

Ay SN pi s B p g Sl pslaal a % 75 guang il p 5
gl el Gladal Jgia (e asag 38 (o Gl pdlaall (e %25 il Gl 1)

2 | Tardy Al ) giaal)

J‘.AJ“’EH&SCP 30 AL 1 sﬁ\}bla&)ugéu;é.\ Sdie (uad aal AL 13) 5 _ualaall Jgia qu -
B palaall J gaa e qulldal) ey Wdny al i) Al al 13] g acadl) (o (AU IR0 A5 ) Ral) Ul (e o 5id

3 | Exam Attendance/Punctuality ¢\aieY) byl ga

Ul ¢ gid dady A e ga LS -

4 | Assignments & Projects o Léall g cilivamil)
LAdaal) CB gl dny Coalu 1)) A gl & piinig Ahadd) & o) ) 8al) S JiB (e d3aal) il gl) & CadSi) Cullal) aluy -
5 | Cheating (&l

L Lalal) call ¢ gidd dady gakat -

6 Plagiarism Juaiiy)

LA dalal) cdihal) (o gids ey gk -

7 | Other policies ¢ 3 Gl
b Al il aday g cdlanal) el i @l jmdalaall Glal) g a3 JBY) o dlbaiad of Jilsal) B8 -
L LAY
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Tyasdal) 31 sall g 3 il Al
AN agle (A ealall gl

Course Specification of: Application of Remote sensing & GIS
4d) ) cilaglaall aliig sy go Jdiud) cliphi ;) 8 Cliua) ga

General information about the course _ial) (5 dals cila glaa

1 Course Title Application of Remote Sensing & GIS
o Aal) sl ( GIS ) 48l cila glaal) aliig 22y (o lrdia) il
Course Code and Number
2 4 <o
TR GEOL 665
Credit Hours 8ol cilelul)
. . : Total
Credit Hours Lectures Practical Seminar/Tutorial aay)
3 S A Basiaall cileLudf < pualaa s Craolad / e -
3 0 0 3
Study Level and Semester "~ .
. . i) )
4 o)) Jeail g 5 ineal Second Semester Al Juadl
5 Pre-requisites (if any)
(€33 9 O LAl Ailad) clllaial) o
Co-requisites (if any) Advanced Structural Geology and
6 (229 Q) Apalaal) clthial) Advanced Igneous& Metamorphic Petrology
5 | Program (s) in which the course is offered wa Y asle A iuale
A A o 1) gmald ) M.Sc. in Earth Sciences
8 Language of teaching the course A e dad + 45l A
Ul G A English + Arabic
9 Study System alas)
JjuS! a.ulbé eLES
10 Location of teaching the course Lapkal) 3 ) gall g J g il A0S
oA (i (S Faculty of Petroleum and Natural Resources
Prepared by Wiy s s i
11 el e 34 (5) 20 Gl A Cild v 3,0,
12 Date of Approval
daalad) Gl (g SaieY) g -

ol A cpted ol (g ghead (o lalll Baatinal) Ao Luadl ;ddaadla

Course Description __ial) ciua

Ayl ) Al Ciuay

A el ) kel Coa

Introduction to theory and application of using color,
infrared, thermal, and RADAR images generated from
satellite and aerial photographs for geographic, geologic,
environmental, and planning purposes. Introduction to
theoretical and practical understanding of fundamental
GIS concept, capabilities, and applications with emphasis
on nature of geographic data and issues of data input, data
models, database design, spatial analysis, and data output
using ArcGIS software to address research ~ problems in
various disciplines.

AaiVly Lglall seall aladiul Gukis 4ok 4 desis
e e 3G G seas Al alls ol jead) Cal
Tan sl sl Al jaal) e S sl Aeliall Lyl
pseiad el (5 il pedll (e Aadia Audaladill g Al
o Al ailighiy 43,08y A jaall Cileghed) i
Gl Jlay) Llad s dd) jaal) bl dagde e 2l
S8l Jalaill g il 2ol B apeaty cllnll zilaig
JSLial) dallaal ArcGIS gebip pladiuly cililbnll =1 A

Clalainy) Calide 8 4l

Course Intended Learning Outcomes (CILOs) !l alad &ila 34

After completing the course, the student will be able to: | 100 Ao 138 Gl (685 g Rl Ai) 33 (e £l 22y
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. - —al
al. | knowledge in geological sciences A sl aslell 848 pdll
Knowledge and understanding of the chosen : . .
2. | discioli & hvsics: engi £ | i L sl sanll ) el b gaadl) JUall anadill (8 agh 5 48 jae 2
a2. | discipline (geophysics; engineering geology or oi (A Ui jealy ) 5 gl | a
(and layers
b1 Describe and identify the different types of rocks in o Jiall 8 aslinall ) dall o) g3l e 5 yaill g caiay b1
* | the field and laboratory Jandll
Use geological data to locate natural resources or Ghbiall ol agmnlall 3 ) gall sl L ol gaal) il aladin
b2. | .7 . . -b2
identify hazard regions o yhaall
Remote sensing GIS app.hcanor? in the model{ng of iyl £ 5 5l (il gml Finiall S i) kel
b3 | petroleum and hydrological basins; Water drainage . . -b3
& Dl g Sl
and hazards ... etc
Can Describe types of rocks and spacemen and thin i ) ag sl 4 sl il o) 5l Caua g adaliy
cl. . -cl
section S g ySaall
2 Use Remote Sensing to describe different type of Ul Jshaall gl 5l Cuas B am ge Jladiul) aladiul 2
* | rocks and produce different maps adlidall o) ,all
d1. | Work in groups DN g S ' § |
Q. rSeeSerjlczzr information using the library and internet A ST sl 5 45K o i sl e indl | 2

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs

ol all alail) cila jiia aa ) jiall alali cily, i dag) ga

Leliind ) i) agun Sl mabid) = e iy ey alel JoRall s i pais Sy LS ela )l

Course Intended Learning Outcomes Program Intended Learning Outcomes
DAY (e B3 gualal) aladl) Cila JAa el ) (e 83 gl alail) s A
Show advanced knowledge and understanding of
al | knowledge in geological sciences Al | the core earth science technical disciplines, notably
in geology and in geophysics
Knowledge and understanding of the chosen Demonstrate advanced understanding of earth
a2 | discipline (geophysics; engineering geology or oil and | A3 | system relevant to deeper knowledge
(layers of a chosen specialization
Describe and identify the different types of rocks in Describe, identify and interpret a range of
b1 Bl . T .
the field and laboratory geological materials in the laboratory and field
Utilize geological knowledge and data for modeling
Use geological data to locate natural resources or IPEEOIEE (for ex_ample’ for
b2 | . . . B3 | evaluation of scientific hypotheses, for hazard
identify hazard regions N
mitigation, or for resource
estimation).
) o ) Apply a diverse range of methods of analysis,
Remote sensing GIS application in the modeling of evaluation and promotion, including quantitative
b3 | petroleum and hydrological basins; Water drainage B4 | and qualitative (e.g. empirical social research), IT-
.and hazards ... etc based (e.g. GIS applications, petroleum basin
modeling, hydrogeological modeling).
cl Can Describe types of rocks and spacemen and thin I Draw and describe geological features, specimens
section and thin sections.
Use Remote Sensing to describe different type of Use appropriate numerical,. statistical and graphical
c2 . C3 | methods or software effectively to solve numerical,
rocks and produce different maps . .
spatial, temporal and geometrical problems.
Participate effectively, either independently or as a
Work i member of an integrated team demonstrat.mg a
d1 ork 1n groups b2 knowledge of a number of research techniques and
procedures
3agall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall
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d2

Search for information using the library and internet
resources

D4

Use the internet critically for information retrieval
and to communicate geological
Knowledge effectively.

Alignment of CILOs to Teaching and Assessment Strategies

ad 988 9 (i) waﬁmg@w‘ﬁ\eﬂ:\a;\y

First: Alignment of Knowledge and Understanding CILOs

A 981 9 (g i) il iy (ag) g i laall) ) jiall ala cily jiia dag) ga :Y

Knowledge and Understanding CILOs

pddl) g 48 aal) / jial) s e

Teaching Strategies
AT by

Assessment Strategies
A 981 Cilaa) i)

al - | Understands the nature of Aerial Photograph
and digital images, and how to interact with it
a2 - | Identify types of land forms and their related

Processes.

Interactive lectures
Self-learning
Brainstorming
Collaborative learning

Short tests
End of term test

Second: Alignment of Intellectual Skills CILOs

A Sl g (i) il iy (Aia d) < jlgeall) Bl ala il jAa dag) ga oLl

Intellectual Skills CILOs
ALl @l jlgall /Ral) cila )i

Teaching Strategies
o ) gl i

Assessment Strategies
ad 984 Cilaa) i

remote sensing data

Collaborative learning

b1 - Class of terrain types Interactive lectures Short tests
Self-learning End of term test
b2 - Provide environmental solutions based on Brainstorming

Third: Alignment of Professional and Practical Skills CILOs

S g (g 300 gl sy (band) g Aigeall ) jlgeall) sl alis cila jia dag) g s NG

Professional and Practical Skills CILOs
dleal] g duigal) i jlgalt /) Rall cila 30

Teaching Strategies
Al Sl i

Assessment Strategies
ad 980 Cilaan)

and production of environmental maps

cl- | Analyzing data collected from remote

sensing and writing reports in a scientific Interactive lect

nteractive lectures
manner
- - If-learni hort test:

c2- | Analyzing data collected from satellite BSrZinsiiﬁ?f En(Si oof terensl Stest

imagery to solve environmental problems Collaborative leagn ing
¢3- | Visual interpretation of the satellite image

Fourth: Alignment of Transferable (General) Skills CILOs

A S g ) il iy (Aalad) il jlgall) | jial) aled cila jiia dag ) ga slag) )

Transferable (General) Skills CILOs

dalad) ) jall cila A

Teaching Strategies
) Slas) i

Assessment Strategies
ad 981 Cilaand) i

d1- | Ability to work effectively in multiple Interactive lect
Specializations and project teams nieractive fectures
management skills Self-learning Short tests
— — — Brainstormi End of term test
d2- | Scientific persuasion in determining the ramsiormins ndottermtes
. Collaborative learning
type of environmental problem
Course Content J_iall g giaa
A- Theoretical Aspect (s il ilal)
3agall Glada g i ghill S pa Aias I S{IRTIPNS pel) (i i gall
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No. of | No. of
. : c weeks | Contact
No. | . M‘am* topics ) qu Top}cs e hours CILOS (symbols)
A ) e gua gall A il cle gua gall et [ et A cla i Jsay
Aladl)
Aerial - Basics of aerial Photography
Photography - Basic Geometry of Aerial Photograph, Central
and orthographic projection, Difference
1 betvyeen map and aeria} photograph, Types of 1 3 al,b1.b2
Aerial photographs- wide angle, narrow angle,
Horizontal, Vertical, Oblique
- Scale and Ground coverage of aerial
photographs
Stereo - Relief Displacement in aerial photographs and
Photographs & its | its characteristics
Geometry - Geometry of tilted/oblique photograph,
Isocentre, Nadir point, Principle point and
Principle plane, Tilt Displacement
2 - Stereoscopy and binocular vision, Concept of b 6 al.a2.bl.b2cl.dl
Depth perception in Monocular and Binocular R ’
vision, Base-height ratio, stereoscopic
exaggeration
Stereoscopes, Stereoscopic parallax, Parallax
bar
- Use of Parallax bar in height measurement
Satellite - concepts in Digital Photogrammetry (Digital
Photogrammetry data input
3 - Concept of DEM - Concept of Image 2 6 al.a2,b1,b2,c1,d1,
Matching, Automatic DEM generation, Digital
maps and their characteristics
Characteristics of | - Classification of Electromagnetic spectrum
4 Electromagnetic and it application fields, sources 1 3 al.a2,b1,b2,c1,d1
spectrum Electromagnetic Energy
Types of
interactions
between - Absorption, Reflection, Refraction,
2 Electromagnetic Polarization, Diffraction and Emission 1 3 al.a2,bl,b2,cl.d1,d2
waves and various
target
- Arc Catalogue, Raster, Vector, Polygon, Line.
Overview of GIS, | Point
Geodesy3 DEM - Spat}ial data Analygis (Vector-based); al.a2.b1,b2,cl.c2,dl,
6 | and Spatial Data - Spatial data Analysis (Raster-based); Network 2 6
Analysis Analysis in GIS
- Digital Elevation Models and its Derivatives
Application (.)f - Geological map
Remote sensing - Structural map
7 | using Geographic 5 15 al.a2,b1,b2,b3,c1,c2,c3,d1,d2
. - Natural Resources map
Information - Petroleum Traps maps
System (GIS)
Number of Weeks /and Contact Hours Per Semester
Atadl) oLl g gl a3 14 48

Teaching Strategies (s a3 <l )

A0Sl Las

Ui T E e
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= Interactive lectures
= Self-learning
=  Brainstorming

Collaborative learning

Tasks and Assignments <<l g Sl gl)

Assigm.n?nts kind Week CILO

Assignments/ Tasks (ndvidwl | Mark | pye >

No . v co. aborative) PR . (symbols)

i gl /dtsaty i) g o T & sl 3 il 1
(5925 /53) k] Pl cla e
1 s s . al, a2, b1,
Participation 5 monthly b2, cl, 2

2 . End of4 | a1.a2.b1
uizzes > S T

Q S lectures b2, cl, c2

| Total Score 433 s | 10 |
Learning Assessment 4uhl) alal oy
Mark | Proportion of Final
No. Assessgwyt ;[.glsks m‘k Du‘\e g Assessment% CILQs Ssyn{bols)
H;IA.\M Al LAll] & g Adaia) | Al b da ) A aladl) il A
1 Quiz, partlclpatlon, seminars W6, 12 50 50% al, a2, b1, b2,b3,
DS cl, c2
Final Exam (theoretical) ° al, a2, b1, b2,b3.
2 (o5 Juadll 43 jlsal W16 S0 50% cl, c2
Total (AaaY) 100 %100

Learning Resources sl jobaa o i o mie i ) i a0
1. Required Textbook(s)(Ce224 & 25 Y) i) gl jall
Chang, K. T. (2006). Introduction to Geographic Information Systems. The McGraw-Hil

e DeMers, and Michael, N. (2005). Fundamentals of Geographic Information Systems. John Wiley and Sons.

Essential References 8luwall aa) jal)

2. Electronic Materials and Web Sites efc. ... 5y a8l ga g 4335 5N jaladl)
http://www.colorado.edu/geography/gcraft/notes/sources/sources_f.html
http://www.ncgia.ucsb.edu/giscc/units/u055/u055.html.

Course Policies J_fal Slubuw
1 Class Attendance dsesdail) cilbilladl] | gas dbo

U a) 5N ase Alla o gy @l pdlaall (e % TS ey e )l oL -

5530 claa g okl 38 a dpas RPN

el i gall
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Al el Glatial Jsia (e p g s el il pdalaal) (e %25 qallall qud 1)

2 Tardy Akl ) gaal)

il a5 8 ] JJaay A3 oo B3l AL 13] g (il palaa GG B 488 5 Hde (uad Baad JALE 13) B pualaall Jsia llall ey -
5 palaall g3 (e qalUal) aiag Waay o) i) A Al 13) g anidl] (o (QUS I3) A5 ) Ral)

3 Exam Attendance/Punctuality baie¥) bl g

Sl oy gid Aady 8 s 9a LS -

4 Assignments & Projects o Léall g cilivail)
JAdaal) CB gl day Cuals 1)) A gala g jtiad g Al B o) Rl M) J8 (pe ddaall gl B il Gl Al -

5 Cheating (s

AN Al M) ¢ ik Al gl

6 Plagiarism Jaiiy!
LAY Lalal) Cdldal) o sid Aady gkt -

7 Other policies 31 Glubw
LAY A el ey g cdalaral) qladll i < palaall cdlal) ) gdas Aa B J8Y) e dbaal of Jiligall (D8 -

n 3agall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall

154 of 219



Republic of Yemen Ministry of Higher
Education & Scientific Research Council
for Accreditation & Quality Assurance

A Sal) Ay ggaal)
alall Gl Nal) atail) 505

ladl anlatl) 3 g Clasda g Aaie V) (ulaa
slaia daaly

Sana'a universty

Faculty of Petroleum and Natural Resources

Program M.Sc. in Earth Sciences

Gyl ) gall g g ) A6
wa V! ejlﬁé)f.\.\u@bd\@l.’:ﬁ
2021 -2020 : 2l alad)

Course Plan (Syllabus): Application of Remote Sensing and GIS
4d) pall cila plaal) aldi gy (o jladiu) CilBudis: ) i) dbd

Information about Faculty Member Responsible for the Course __ial) vl ce cilaglra

Name Bassim Shaif Abdul Kader Office Hours (weekly)
L ' iy Al e Ll 6
£~ Al Khirbash (L saa) AiSal) cile Ll
Location &Telephone No. || Faculty of Petroleum and Natural SAT | SUN | MON | TUE | WED THU
il a8 plsal) Resources +967-772778900 Cuadl | oaa¥ | ocndY | s | sl | Guedld)
E-mail b.alkhirbash@us.edu.ye
oA ) dralkhirbash@gmail.com

General information about the course __dall (& dale Cila glaa

1 Course Title Application of Remote Sensing & GIS
. A a) (GIS ) 4 jaal) e glaall aliig ay (o ladia) il
Course Code and Number
2 X PO GEOL 665
Aad g ysall Jay
Credit Hours 33alzal) cileld) Sy
3 Credit Hours <) pualaa e O/ Ja “Total
: ohall Sadieal) cile L) Lecture Practical Seminar/Tutorial
3 0 0 3
Study Level and Semester a R
{id|
4 ol o2 Juaall g . sheaal Second Semester L Juadl)
5 Pre-requisites (if any) .
’ (a9 o)) Judall Adlud) cilyllatial)
6 Co-requisites (if any) Advanced Structural Geology and
’ (w339 ) dalaall cilthial) Advanced Igneous& Metamorphic Petrology
7 Program (s) in which the course is offered wa ) agle A uale
: A A Gy s A el ) M.Sc. in Earthl Sciences
8 Language of teaching the course e Al + 4l A
g Al (a3 438 English + Arabic
9 Location of teaching the course Al 3 ) sall J g sl AdS
* SRl Gy lSa Faculty of Petroleum and Natural Resources

Lol DA pialed il (g ghead (g lalll Baatinal) Ao luadf sddaadla

Course Description __ial ciaj

Introduction to theory and application of using color,
infrared, thermal, and RADAR images generated from
satellite and aerial photographs for geographic, geologic,
environmental, and planning purposes. Introduction to
theoretical and practical understanding of fundamental
GIS concept, capabilities, and applications with emphasis
on nature of geographic data and issues of data input, data

ol yaall Con AaiV1 5 Aiglall gl aladi) Gadaiy Ayl 8 dedia
Lsally Leliall JLEY) jga 0o sl N Hsas 4l el
el Ge datie Aplphaddlly Ay A ghsalls 4 aall (al e
aliplaiy 43,08, Al aall Cloglaall adai agedal leally gkl
Gl Jla) Ll s 2l jaal) bl dagda o 28 e Al
Gl #1 a5 AL dlall g bl se) 8 ety bl z3la
calidg (4 adial JSULL Asldd ArcGIS melin  aladiuly

models, database design, spatial analysis, and data output Glalaial)
using ArcGIS software to address research  problems in
various disciplines.
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Course Intended Learning Outcomes (CILOs) _iall alal cila 5
:After completing the course, the student will be able to | :0)) A& 1,398 Gullall ¢ 9S4 Cigan ) jall A 33 (3 £ LN 22y
al. | knowledge in geological sciences dn sl guall o slall 8148 el -al
a2. | Knowledge and understanding of the chosen Lon ol saall ol ol 3 aall) JUidal) anadill 8 agh s 4 s -a2
discipline (geophysics; engineering geology or oil (RSl Ll jaall y g sl sl Al
(and layers
bl. | Describe and identify the different types of rocks in | ) Jésll S8 48liaall jsaall g3l o o il g Ciuay bl
the field and laboratory Jazall
b2. | Use geological data to locate natural resources or Ghaliall 5 agandall 5 ) gall aasil L ol gaadl culiall aladiial -b2
identify hazard regions o_yasl)
b3 Remote sensing GIS application in the modeling of | —a_—aill ¢J 5l (al a) dadail 2y e ladin¥) uki -b3
petroleum and hydrological basins; Water drainage LI Jhlaadly Al
and hazards ... etc
cl. | Can Describe types of rocks and spacemen and thin | <ad s aq sl 43 aall Glinll gl 53 Caa g audaiwy -cl
section O S g Suall
c2. | Use Remote Sensing to describe different type of Lty Hsdall gl il Coay B amy e jladinl) aladiu) -¢c2
rocks and produce different maps aalinal) Jasl )
dl. | Work in groups = leall Jaall -d1
d2. Search for information using the library and internet a5 ySIY) adl gall g 4i€all (o e slaall (o Euaill -d2
resources
Course Content J_iall s gisa
A- Theoretical Aspect 43 )Bill cile gua gal) Lidii dad
Week Contact
No ‘Main Topics _Sub Topics Due Hours
. di i e gia gall Lo il el gua gal) X cilelud)
44l Aladl)

Aerial Photography - Basics of aerial Photography

- Basic Geometry of Aerial Photograph, Central and
1 orthographic projection, Difference between map and aerial 1 3
photograph, Types of Aerial photographs- wide angle, narrow
angle, Horizontal, Vertical, Oblique

- Scale and Ground coverage of aerial photographs

Stereo Photographs & its
Geometry

- Relief Displacement in aerial photographs and its
characteristics

- Geometry of tilted/oblique photograph, Isocentre, Nadir
point, Principle point and Principle plane, Tilt Displacement
2 - Stereoscopy and binocular vision, Concept of Depth
perception in Monocular and Binocular vision, Base-height
ratio, stereoscopic exaggeration

- Stereoscopes, Stereoscopic parallax, Parallax bar

- Use of Parallax bar in height measurement

- Introductory concepts in Digital Photogrammetry (Digital
data input

- Concept of DEM - Concept of Image Matching, Automatic
DEM generation, Digital maps and their characteristics

3 Satellite Photogrammetry

B
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Characterlsncs.of Classification of Electromagnetic spectrum and it application
4 | Electromagnetic spectrum . 1 3
fields, sources Electromagnetic Energy
Types of interactions . Absorption, Reflection, Refraction, Polarization, Diffraction
5 | between Electromagnetic . 1 3
. and Emission
waves and various target
gth
6 | Mid-Term Exam 3
week
-Arc Catalogue, Raster, Vector, Polygon, Line. Point
Overview of GIS,
7 | Geodesy, DEM -Spatial data Analysis (Vector-based) 2 6
& Spatial Data Analysis - - —
- Spatial data Analysis (Raster-based); Network Analysis in
GIS
- Digital Elevation Models and its Derivatives
Application of Remote - Geological and structural Map
8 sensing qsing Geographic | - Petroleum traps map 5 15
Information System - Natural Resources map
(GIS) - Zonation Hazard Map
. 16t
9 | Final Exam week 3
Total of Weeks/and Contact Hours Per Semester 16 48
Adadl) clelud) g aabdl) 220 Jaal
Teaching Strategies (i) <) sl
- Interactive lectures
- Self-learning
- Brainstorming
- Collaborative learning
Tasks and Assignments SULISH) g Sl 5l)
No Assignments/ Tasks cisiles | Mark | week Due
aal gl /eadsat) (95 /53) o L85 £ ga
1 Participation 5 W4’¥8’W
2 End of 4
Quizzes 5 neo
lectures
L A.“ Laa) 15/150
Total Score 42,4 Aaa) 10/ 100
“ 3agall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall
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Learning Assessment 4sthll alai 2.

Proportion of Final

Assessment Tasks Week Due Mark Assessment%
No i) Adait pa gl (6 samal)as ga | 2] A A
- Al
1 Quiz, part1c11;z:§10n, seminars W6, 12 50 50%
Final Exam (theoretical)
2 (55) dosdl g5 s wie >0 0%
Total § gaaal) 100 100 %

Learning Resources aall jobaaa s oo oot i ) i g s

1. Required Textbook(s) (&2 &8 235 Y ) dai ) aa) yal)

e Chang, K. T. (2006). Introduction to Geographic Information Systems. The McGraw-Hill.
e DeMers, and Michael, N. (2005). Fundamentals of Geographic Information Systems. John Wiley and Sons.

2. Essential References 3ailwall aa) jall

3. Electronic Materials and Web Sites efc. ...<s 5Y) a8l ga g 4355 5N jaladl)

http://www.colorado.edu/geography/gcraft/notes/sources/sources_f.html

http://www.ncgia.ucsb.edu/giscc/units/u055/u055.html

Course Policies __sall cilabuw

1 | Class Attendance dxaplaill cilladl] ) gas dalss

U3 o) N aae Ala (8 8 g g il pualaall (e % TS sgedng galal a3l -
gl Al Cladal J5aa (e a a8 g @l pdlaal) (e %25 llal) s 1)

2 | Tardy Akid ) gaal)
o Al e Baly ) AL 1Y) g i pualae GG B 488N 5 pdie (uad Baal AL 1Y) B pdalaall Jsds il many -
B paalaal) Jgaa (e qalldal) aiay Wadny al N aly al 13) 9 andl) pa (LS I a5 ) Rl i (e (g g IN)

3 | Exam Attendance/Punctuality Oaie¥) hayl g

SeUall ¢ g AadY 8 daaa ga LaS -

4 | Assignments & Projects o béial) 5 cilivasl)
B gl day cualan 13) Al gla b s Aa) b g1 el i) b (m daanall gl b i) Ul alo -
sl

5 | Cheating (i)
UL Aalal) Gl () gid Aady gakal -

6 | Plagiarism Jaiiy)

UL alal) Gl () gid Aady gakal -

7 | Other policies ¢ il clubw
o Alaha) alay g cAlaradl colail) gf i palaall Callal) | pas Ala A J8Y) o dlaa ol Jibisall (DE) -
LI

3agall clada g skl S e duas A vae pell i gall
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Specification of:

daalal) 3 ) gall g J g ) /A4S

wa N agle A fualall /gl

Well Logs Analysis
i) Sl Jylas

ot Glial ga

General information about the course JJM‘ o= dale Gila glaa

Course Title

1 "
A

Well Logs Analysis
4l cdbadl) Julas

Course Code and Number

2 iy i ey GEOL 673
Credit Hours 33aixal) cilelud) o
3 Credit Hours Iiect.ures Practical Seminar/Tutorial Saayl
Joball Badizal) cile L) <l palaa s Okl /e - G
3 - - 3

4 Study Level and Semester
(il Al Jualll g (g ghuall

A Jaadl) - piale gagal

Pre-requisites (if any)
(2325 o) LA 4Bl clliaial)

Co-requisites (if any)
(a5 o) dsaliaal) cilllaial)

Program (s) in which the course is offered
7 JJN\MwJ-LJ‘éM‘éAUJ,\S\

o) asls ilwala
M.Sc. Earth Sciences

Aaaladl Galaa e SaieY) f

8 Language of teaching the course English

A (i Al
9 Study System pliiia

A A ja Al
10 Location of teaching the course 4 s

A G (a
" _Prepared by g oball o e Jile [aa))

Sl Sldis) 54 (g)d0 pasd Assoc.Prof. Adel M. Al-Matary

12 Date of Approval 2021

Lol ONA cpted ol (g ghuad (3 lalll Baatizal) Ao luadf sddaadla

Course Description __ial) ciuaj

Al ) ) Rl Cuay

Al ) el aas

This is a course designed for geologists, geophysicists, and
petroleum geologists & engineers who are interested to
learn some advanced log interpretation techniques. The
course will teach the techniques and procedures to
interpret open and cased hole logs including advanced
technologies. At the end of the seminar the participant will
be able to perform a full interpretation and will know the

Bagadl Glad g okl S pa dses

-
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uses and applications of several advanced open hole and
cased hole logs.

Course Intended Learning Outcomes (CILOs) __iall ala3 &l 3
After completing the course, the student will be able to: | :0f A 1538 Gtal) ()5S g ) Bal) Al 3 (e £ 22y
al. | Understand the physical principles of most
existing logging tools
a2. | Understand the uses of advanced logging tools in
complex lithology interpretation
bl. | Apply basic quality control techniques to
validate logging data
b2. | Know the main applications and limitations
of the different tool readings
b3. | Interpret wireline logs to identify reservoirs,
their lithology and type of hydrocarbon
cl. | Determine and understand new techniques
and tools in well logging including imaging
logging tools
c2. | Perform a quantitative  formation
evaluation on a complex lithology

c3. | estimate basic well log information such as
porosity and water saturation;

dl. | present case studies from Yemen and
outside Yemen about the application of
logging methods.

d2. | Use appropriate software for interpretation
of logs data Use appropriate software for
interpretation of logs data

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
el ll alail) cils jia pa ) jial) alal cila A dag) 3o

Leiat 8 ) jiall ageny Al mali ) m jde (aiy e plal ) jall Cils A (g e AUS ela )l

Course Intended Learning Outcomes Program Intended Learning Outcomes
Al (e 33 gualal) alail) cila 3 gabial) (e B guallal) alail) il A
al. | Understand the physical principles of most | A2 | Provide essential knowledge of the key
existing logging tools applied geoscience and engineering

disciplines (i.e. geostatistics, petrophysics,
and modelling) and to appreciate their
relationship and inter-dependency with the
core geoscience subjects

a2. | Understand the uses of advanced logging | A1 | Show advanced knowledge and
tools in complex lithology interpretation understanding of the core earth science
technical disciplines, notably in geology
and in geophysics

3agall clada g Jushill S ja das A Las sl (sl g gall
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b1. | Apply basic quality control techniques to B2 | Determine and interpret the geology of a
validate logging data region via a range of field-based
techniques.
b2. | Know the main applications and limitations | B1 | Describe, identify and interpret a range of
of the different tool readings geological materials in the laboratory and
field.
b3. | Interpret wireline logs to identify reservoirs, | B4 | Apply a diverse range of methods of
their lithology and type of hydrocarbon analysis, evaluation and promotion,

including quantitative and qualitative (e.g.
empirical social research), IT-based (e.g.
GIS applications, petroleum Dbasin
modelling, hydrogeological modelling).

cl. | Determine and understand new techniques C1 | Carry out a range of field-based studies

and tools in well logging including imaging (e.g., geological mapping, sample collection
logging tools and recording of field observations).

c2. | Perform a quantitative formation evaluation | B3 | Utilize geological knowledge and data for
on a complex lithology modeling purposes (for example, for

evaluation of scientific hypotheses, for
hazard mitigation, or for resource

estimation).
c3. | estimate basic well log information such as | C3 | Use appropriate numerical, statistical and
porosity and water saturation; graphical methods or software effectively

to solve numerical, spatial, temporal and
geometrical problems.

d1. | present case studies from Yemen and outside | D1 | Present work and findings with clarity and

Yemen about the application of logging accuracy, orally (including presentation)
methods. and in writing

d2. | Use appropriate software for interpretation | D3 | Use appropriate software packages to
of logs data Use appropriate software for prepare written reports, essays, posters
interpretation of logs data and presentations

Alignment of CILOs to Teaching and Assessment Strategies
a9 9 ) i) by adeil) Cila jiia dag g

First: Alignment of Knowledge and Understanding CILOs
o 581 5 o ) i) sy (agll g i taall) Bl alad il e dag) ga Y ol

Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
a5 48 jaall / hal) cla e ) i) find o 5831 by )
a1 - | Understand the physical principles of | Interactive Lectures Examinations,
most existing logging tools Discussion Assignments,
a2 - | Understand the uses of advanced | Case study Oral presentations
logging tools in complex lithology
interpretation

Second: Alignment of Intellectual Skills CILOs
et 983 § g i) il ey (AR AN il jlgeall) Rl alad il jia dag) ga 1Ll
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Intellectual Skills CILOs Teaching Strategies Assessment
Aiall) &l jlgall /) Rall cila A Gl clbas) i Strategies
55811 it Sl
b1 - Apply basic quality control techniques | Discussion Essay test,
to validate logging data Demonstration Assignments,
b2 - Know the main applications and Brain storm Oral presentations.
limitations of the different tool | Problem solving
readings
b3- Interpret wireline logs to identify
reservoirs, their lithology and type of
hydrocarbon

Third: Alignment of Professional and Practical Skills CILOs

981 5 g ) i) iy (Aland) g Aigeall ol jlgall) Ball alis il e dag ) ga LG

Professional and Practical Skills CILOs
Llaal) g digal) il jlgall / Ral) Sl ia

Teaching Strategies
) claand) s

Assessment Strategies
A 984 Cilaand) i

Determine and understand new

techniques and tools in well

logging including imaging logging

tools

Perform a quantitative formation

evaluation on a complex lithology
estimate basic well log information
such as porosity and water
saturation;

cl. Computer based teaching
Tutorials & practical
classes,

case study,

c2.

c3.

Achievement tests
Chart Drawing
practical exams

Fourth: Alignment of Transferable (General) Skills CILOs

a9 g 1) il iy (Aalad) il jlgeall) ) jiall alad cila A dag) ga slag)

Transferable (General) Skills CILOs

dalad) ) jiall cila A

Teaching Strategies
Al Sas)

Assessment Strategies
A 984 Cilaa) i

Achievement tests

dl1. present case studies from Yemen | Small group working
and outside Yemen about the | Student-led Seminars
application of logging methods. Case Study Method
d2. Use appropriate software for

interpretation of logs data Use
appropriate software for
interpretation of logs data

Team working

Course Content il (5 giaa
A- Theoretical Aspect kil Gilall
No. of No.of [ CILOs
c q q Contact (symbols)
No _Main topics Sub Topics weeks hours Sk
| A cle gl gall Lo il cile guia gal) Gl s | S0 384
- Gl i
Aladl) oAl
1 Introducthn o Physical Properties of Rocks 1 3 al a2
well logging
m dagadl Glada g yaghill S ya Aias P TS{IRTPNS ) (i g gall
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Log Porosity, Permeability, Saturation. P al a2
. orosity, Permeability, Saturation. Pressure
2 Interpretation and Temperature Interpretation. ! 3 bl b2
Concepts b3
Gamma Ra Environmental Corrections. Different al bl
3 na kay equations for Vshale Determination. 1 3 b3 cl
tool principles Exerci
xercises c2
, o al bl
4 Spontaneous | Factor affecting the SP. Rw Determination. | 3 b3 cl
Potential Exercises C
c2
Format al bl
5 Der?g?ya"l{(())gls Principles and Applications. Exercises 1 3 b3 cl
c2c3
) _ al bl
6 Compensated Environmental Corrections. Crossplots | 3 b3 cl
Neutron Tool. porosity determination. Exercises C
c2c3
Dipolar Sonic. Wave Propagation. al bl
Coherence Maps. Mechanical Properties.
) , ; b3 cl
7 Compensated Sonic Porosity. Exercises. ’ 6
Sonic Cement Evaluation Logs: Factors Affecting c2c3
Cement Quality. CBL principle. VDL
waveform CBL-VDL Interpretation
Shale deposition types. Porosity and
lithology from well logs. Applications. al bl
3 Lithology Exercises ) 6 b3 cl
Determination Crossplots utilization: Lithology C
Identification. Graphical interpretation c2c3
using crossplots. Ultrasonic Tools.
Rw, m and n determination methods in
Saturation complex formations. Hlngle anq Pickett blcl
9 D .. Plot. Other Saturation Equations. 2 6
etermination Simandoux. Waxman-Smits. Juhasz. c3
Saturation determination exercises
Magnetic Pr.1n01ples and Appllcatl(?ns. Magnet}c Field a2 c2
10 influence on Log Quality and maximum 1 3
Resonance Log d2
speed.
.. Checkshot. Vertical Seismic Profile (VSP). a2 c2
i Well Seismic Applications and interpretation. ! 3 d2
Number of Weeks /and Contact Hours Per Semester 14 42
Adadl) cileLud) g aulul) 330
B- Practical Aspect (if any) (< o) dleal) cile g gal)
- No. of
el 5 /el /Agland) cile gua gall NEOE | s CILOs
No. P ical /E iSeoAn ial . WEFkS hours (symbols)
ractica xercises/ Tutorials topics el s | gy ctery [ 200 st e
dagadl Glada g yaghill S ya Aias P TS{IRTPNS sl (sl g gall
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Number of Weeks /and Contact Hours Per Semester
Al cilelud)  anbud) Alea)

Teaching Strategies (s i) <l i)

Interactive Lectures

e Discussion

e Demonstration

e Problem solving

e Computer based teaching
=  Small group working

Tasks and Assignments <UWlsil) g Sl 5l)

Assignments Week CILO
. kind (Individual Mark S
i Ass1gnment.s/ Tasks Jcollaborative) | o Due (ymbots)
sl /gt sl es | opaly | &R oA
(s /3 5) dal) :

I [ Reading chapter about new well logs Individual 3 W2 | albl.c3
techniques T

2 | Reading chapter about interpretation .
dividual
methods of Well Logs Individua 3 W5 | al,b2,c3

3 | Interpretation project of well data from

Individual 9 W13 d1 ,d2
Yemen

| Total Score 4a_ Alaal | 15 | |

Learning Assessment 4hall alal 4.

Mark Proportion of
No Assessmept Tglsks Week Due I ) Final CILOs (symbols)
pl) A T i hﬁ“j‘g‘)‘;ﬂfﬂd plail) iy 2
1 Class Projects/Class Participation 10 10 al’a%;) 1,b2
2 Term Project w12 15 15 d1 d2
Midterm E al,a2,b1,b2
idterm Exam
3 e wr | 25 25 b3,cl,
c2c3
Final Exam (theoretical) all
v . W16
4 (6 ) dsil A i 50 50
Total AlaaY) 100 %100
_ dagadl Glada g yaghill S ya Aias P TS{IRTPNS ) (i g gall
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Learning Resources alaill jdbaa oo s s oo ) i 0 AglS
1. Required Textbook(s)(C24 & 25 Y) Al aaljall
Ellis, Darwin V., Singer, Julian M. "Well Logging for Earth Scientists” 2nd ed., 2007,
XIX, 692 p.
Basic Well Log Analysis, Second Edition (Asquith and Krygowski, 2004) by AAPG
2. Essential References 8ilual) aa) yall
Log Interpretation Charts (Halliburton)
NMR Logging Principles & Applications (Halliburton)
Log Interpretation Open hole & Cased Hole Principles (Schlumberger)
Log Interpretation Chart book (Schlumberger)
Introduction to Wireline Log Analysis (Baker Atlas)
Cased Hole and Production Log Evaluation, James Smolen (PennWell, 1996)

Well Logging and Formation Evaluation, by Toby Darling (Gulf Professional/Elsevier,
2005),
3. Electronic Materials and Web Sites efc. ...<s ) ad) ga g 455 5N jaladl)

Articles from Academia and from Professional Societies Journals

Course Policies J_8all clabow
1 | Class Attendance daeail) cildladl) ) gudas Ay

Ay SN pi s B p g Sl pslaal a % 75 gung ol p 5
gl JoRal) Gladal Jgia (e auag 38 (o Gl pdlaall (e %25 llall Gl 1)

2 | Tardy Alal) ) gaal)

D) Jary IS e By AL 131 g el pudalae ENE B 4888 5 pdie Guad Baal AL 1Y) B udlaall Jsia Qllall sy -
_3)&@\‘_5354&@@\&-@&-‘&9?\}37\&?3 \Sjgyﬁ\mme\Mngﬂi KL PP

3 | Exam Attendance/Punctuality ¢laic¥) b g

oUalf oy gid Aady 8 dasa ga LaS -

4 | Assignments & Projects a il g cilivail)
) CB gl day Cuabe 1) A gala S yiiaig AAY) B o) jRal) S JB (e daaall B gl) B Cadlsil) Gullal) aley -
5 | Cheating (&l

LA daldl) cdihal) (¢ gids Aady (ki -

6 Plagiarism Jwiiy)

LA dalal) Cihal) (¢ gids Aady (b -

7 | Other policies ¢ A clul
b ladal aday g Alenall el gf il jmdalaall Gllal) | gmdas Ala & J8Y) o Al i Jilsall (381 -
ARIERY]

3agall clada g Jushill S ja das A Las sl (sl g gall

166 of 219



Republic of Yemen Ministry of Higher diall Ay ) sgaall
Education & Scientific Research : alad) Cadl g ladl anlail) 30 59
Council for Accreditation & Quality ) palail) B9 Glada g aie ) Gulaa

Assurance e . ]
4

Sana'a universty st i

Faculty of Petroleum & Natural daadal) 3 ) gall g Sl /A0S
Resources
Program M.Sc. Earth Sciences Nl agle (A icalall /el

2021 -2020 : 2l alad)

Course Plan (Syllabus):  Well Logs Analysis

T i) bl Jlad e dlad

Information about Faculty Member Responsible for the Course __iall vl oo cilaglaa
Name Office Hours (weekly)
asy) Assoc.Prof. Adel Al-Matary (55 53 Al il L 6
Location &Telephone No. 770770769 SAT | SUN| MON | TUE | WED THU
gl a8 g sl Gowd) |2 | oY | sUSEN | slag M) | Gasedd)
E-mail
s J.ml;?lu ) a.almatary@su.edu.ye 2 2 2
General information about the course __iall (e dale il glaa
) cOqu? T%tle Well Logs Analysis
Sl e g i) Bluddl) Jlas
Course Code and Number
2 . A
AINTRE GEOL 673
Credit Hours diral)l Cileblud) Ayl
Credit Hours <) pdalaa O S/ E
3 Total
: oAl Baddieall cilelud) Lecture Practical Seminar/Tutorial
3 - - 3
Study Level and Semester e ; . .
4 ol Gl 5 (5 ginual) A Jualll fiuale g agal
5 Pre-requisites (if any) )
: (a5 0f) Sl ALl cilthiial)
6 Co-requisites (if any) .
: (©a5 o) Aalaal) cilibial)
7 Program (s) in which the course is offered ua N psle siuala
) SR A gy ) el M.Sc. Earth Sciences
Language of teaching the course :
.8 guag il u»u-ﬂ'%d English
Location of teaching the course 5 .
9 A Gy (e S e

ol A ptted e L g gbad ¢ ladll Baateal) Ao Ludf sddaadla

Course Description __id) ciaj

This is a course designed for geologists, geophysicists, and petroleum geologists & engineers who
are interested to learn some advanced log interpretation techniques. The course will teach the
techniques and procedures to interpret open and cased hole logs including advanced technologies.

n 3agall clada g Jushill S ja das A Las sl (sl g gall
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At the end of the seminar the participant will be able to perform a full interpretation and will know
the uses and applications of several advanced open hole and cased hole logs.

Course Intended Learning Outcomes (CILOs) __iall alad cla A

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

al. | Understand the physical principles of most existing logging tools

a2. | Understand the uses of advanced logging tools in complex lithology
interpretation

bl. | Apply basic quality control techniques to validate logging
data

b2. | Know the main applications and limitations of the different
tool readings

b3. | Interpret wireline logs to identify reservoirs, their lithology
and type of hydrocarbon

cl. | Determine and understand new techniques and tools in well
logging including imaging logging tools

c2. | Perform a quantitative formation evaluation on a complex
lithology

c3. | estimate basic well log information such as porosity and water
saturation;

d1. | present case studies from Yemen and outside Yemen about
the application of logging methods.

d2. | Use appropriate software for interpretation of logs data Use
appropriate software for interpretation of logs data

Course Content __dall s siaa

A- Theoretical Aspect 43 Bill Cle gua gall Lidii ddad

Contact
N Main Topics Sub Topics . VXeek Due Hours
0 A ) e g gal) i il cle g gall 245 £ gand | oLl
Lladl)
1 Introducthn o Physical Properties of Rocks Week 1 3
well logging
Log . . .
. Porosity, Permeability, Saturation. Pressure and
2 Interpretation T . Week 2 3
emperature Interpretation.
Concepts
Gamma Ray tool Environmental Corrections. Different equations for
3 . . . . . Week 3 3
principles Vshale Determination. Exercises
Spontaneous Factor affecting the SP. Rw Determination.
4 . . Week 4 3
Potential Exercises
Formation o o .
5 . Principles and Applications. Exercises Week 5
Density Tools P PP * 3
m 5agal) Chacay s skilll S s dses FRERS i) (s i gl
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6 Compensated Environmental Corrections. Crossplots porosity Week 6 3
Neutron Tool. determination. Exercises e
Week7
Dipolar Sonic. Wave Propagation. Coherence Maps.
Compensated Mechanical Properties. Sonic Porosity. Exercises.
7 Sp . Cement Evaluation Logs: Factors Affecting Cement | Week8-9 | 6
onic Quality. CBL principle. VDL waveform CBL-VDL
Interpretation
Shale deposition types. Porosity and lithology from
Litholo well logs. Applications. Exercises
8 08y Crossplots utilization: Lithology Identification. Week 10-11 | 6
Determination L . ) .
Graphical interpretation using crossplots. Ultrasonic
Tools.
Rw, m and n determination methods in complex
9 Saturation formations. Hingle and Pickett Plot. Other Week 1213 | 6
Determination Saturation Equations. Simandoux. Waxman-Smits.
Juhasz. Saturation determination exercises
10 Magnetic Principles and Applications. Magnetic Field Week 14 3
Resonance Log influence on Log Quality and maximum speed. o
11 Well Seismic Checkshgt. Vertlgal Selsmlg Profile (VSP). Week 15 3
Applications and interpretation.
Final Exam Week16 | 3
Total of Weeks/and Contact Hours Per Semester 16 48
Adadl) clolud) g auludl) 235 Jlaal

B- Practical / Training/ Tutorials Aspects (if any) (1ead) Gilad) e gua ga 345 abas

Contact
N Practical/ Tutorials/ Exercises Aspects Week Due Hours
0 Cradl / algall / flenl) e guda ga T B
A healy
1 | N/A
Total of Weeks/and Contact Hours Per Semester
Ahadl) el 5 ) 2o laa
Teaching Strategies o i) b i)
- Interactive Lectures
- Discussion
- Demonstration
- Problem solving
- Computer based teaching
- Small group working
Tasks and Assignments <USil) g laal ol)
No Assignments/ Tasks il 53 Maka Week
IR Gslend | Due
10 Bagall Clada g o shaill 3S 3o das 1<) dyae i) i s gall
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1| Reading chapter about new well logs techniques | Individual 3 w2
2 | Reading chapter about interpretation methods of |
Individual 3 W5
Well Logs
3 | Interpretation project of well data from Yemen Individual 9 w13
| 0Total Score 4> 3l Alaa) ‘ 15/100 ‘
Learning Assessment 4ulhl) alai a5
A Task Week Due Mark Proportion of Final
ssessment Tasks i 4 Assessment%
No &) A (Xl A 2 ) A A
e"" Hﬂ‘ Aldatiall KT'HLG_U‘
1 Class Projects/Class Participation 10 10
2 Term Project w12 15 15
Midterm Exam
3 bl Com i) w7 25 25
Final Exam (theoretical)
R .. W16
N (g h0) Jumil g il 50 50
Total § geaal) 100 100 %

Learning Resources alaill jilas
4. Required Textbook(s)(C 2 (8 25 Y ) il ol
Ellis, Darwin V., Singer, Julian M. "Well Logging for Earth Scientists” 2nd ed., 2007,
XIX, 692 p.
Basic Well Log Analysis, Second Edition (Asquith and Krygowski, 2004) by AAPG
5. Essential References dailwall gal al)
Log Interpretation Charts (Halliburton)
NMR Logging Principles & Applications (Halliburton)
Log Interpretation Open hole & Cased Hole Principles (Schlumberger)
Log Interpretation Chart book (Schlumberger)
Introduction to Wireline Log Analysis (Baker Atlas)
Cased Hole and Production Log Evaluation, James Smolen (PennWell, 1996)

Well Logging and Formation Evaluation, by Toby Darling (Gulf Professional/Elsevier,
20095),
6. Electronic Materials and Web Sites efc. ...cx i) a8 ga g 4y g AS) jalaal)

Articles from Academia and from Professional Societies Journals

-

1 Bagall Clada g o shaill 3S 3o das 1<) dyae i) i s gall
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Course Policies ,_8a) clubi
1 | Class Attendance dsaail) cililladll ) gdas Al

LY 215N ate Ala B ajang i palaall (e % 75 sgdas gutall a3l -
gl JoRal) Gladal Jgia (e asag <38 (o Gl pdlaall (e %25 il Gl 1)

2 | Tardy Al gaal)

D) Jary IS e Bl AL 13l g el pudalae ENE B 4888 5 die Guad Baal AL 1Y) B pudlaall Jsia Qllall ey -
B palaall Jgaa e qullal) ey Wany al JiY) Al al 13) g acadl) (o (AUS I3 A5 ) Ral) U] e (o 5id

3 | Exam Attendance/Punctuality ¢laicy) b g

oUalf oy gid Aady 8 dasa ga LaS -

4 | Assignments & Projects g Lol g clivedl)
LAl B gl day cualus 1)) A gl & piinig Al B o) ) 8al) U JiB (e d3aal) B gl) B Cidlsil) Qullal) aley -
5 | Cheating (&l

LA daldl) cdlhal) ¢ gids Aady gk -

6 | Plagiarism Jui)

L alald) ol ¢ gid dady gakat -

7 | Other policies il clubuu
b ladal alayg Alerall el gf il jmdalaall il gmdas Ala A J8Y) o Al i Jiligall 381 -
RARIERY]

12 Bagall Clacag okl 38 e dyes IS pae gl G ua gal)
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Specification of:

pdila Lpuuit s slgsn

Anal) 3 sall 5 gl /Al

wa N agle A jfualall /gl

Advanced Engineering Geology

ot Glia) ga

General information about the course JJM‘ o= dale il glaa

1 Course Title
A

Advanced Engineering Geology
piia yuia Ll

Course Code and Number

2 g ) e, GEOL 670
Credit Hours 53aiaal) cile L) Total
3 Credit Hours I_iect}lres Practical Seminar/Tutorial Aaay)
oRall Badinal) cilelud) <l palaa s Crad /b *
3 3

4 Study Level and Semester
il Al Jualll g (5 ginal)

1%t Year/2ed Semester

Pre-requisites (if any)

(@as o) daabiaal) cilillaial)

> (2225 ¢) el Alad) cilpllaial)
6 Co-requisites (if any) —

Program (s) in which the course is offered

7 J)M“UwJ.\ggg:\.“@Uﬂ‘

M.Sc. Earth Sciences

Language of teaching the course

English / Arabic

daalal) (ulaa (e BN fg

5 DAl G i Aad
9 iﬂyﬁgﬁg Courses and thesis
10 Location Of* teachip g (he course Faculty of Petroleum and natural Resources
A Gyl (lSa
11 Prepared by Prof. Dr. Khalid Ahmed Al-Subai
SRl cldaal a ()30 Associated Prof. Dr. Adnan Barahim
12 Date of Approval

ol A cpted el g ghud (o ladll Baadeal) Ao Ludf sddaadla

Course Description _ial) ciua

A daiYh ) ) el L

A el ) kel Caay

Advanced engineering geology focused
on engineering practice. Interpretation of in-situ
testing and laboratory test data (including
groundwater) for the derivation of design
parameters for input into numerical modeling
software. The topics include design and analysis
of site investigation for foundations , roads and

il e 5 a2 il Gy nsigh Lan ) e
Al o pall il yadll iy g Aguetigl
Aealal) el B EY (A sall olsall Lasd Lay)
eomaal sl panal) dndail geal s 3 LlAaY asaliaily
5 S o yal) (5 il Jlad 5 asanad el

o s D e

A vae

pedl) i gall
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dams, slope stability analysis and assessment, ol yaaaadl 4 ) HEn ) Al Jalad e o) g1l Hhal)
introduction to numerical modeling, engineering | 4sa o pall Hlhalaall andi 5 doasall Aadall I Jase
geological hazard assessment . Aaigll
Course Intended Learning Outcomes (CILOs) __ial) alal &la )3
After completing the course, the student will be able to: 10l A 138 Q) ()9S5 g ) Rl Ai) 33 (e 21N 22y
al. | Define the basic concepts of engineering | 4swigh L gl gl alry Luslial) palial) Gy | - al
geology and its relation to other LAY aghally 4BNe g
sciences.

a2. | Describes scientific terms related to | Laslgad) alu ddlaial) dralall Clathuaal) Ciuay | — a2
engineering geology. Aigh

a3. | Explains the components of engineering Apaigh L glgaal) clles cligSa g pdy | a3
geology processes.

bl. | Predict environmental effects of some Al cillaladl) gand 4l JBYL L | —b1
human activities.

b2. | Compare between the selected sites for | dwigl ciliphaill 3 Lidal) ad) gal) (e (LS | - b2
different engineering applications. EHER

cl. | Uses the basic principles of engineering (B Apmautigh L gl sl dpaslea) padlial) aadiey | -l
geology in practical and field applications. Al g ddeal) ciliylat)

c2. |Plan and designate the engineering Apigh A gl gaall g Ldial) panayg bbady | - 2
geological projects.

dl. | Discusses the applications of engineering | 4xlexd)slall 3 dusigh L ol gual) ciliadat (S8, | - d1
geology in life based on the geological and Aondigh) 5 A gl i) Gua) o |adina
engineering fundamentals.

d2. | Cooperate for preparing reports in time. Saldall LBy g o ) Slas) & Cglady | - d2

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
ol all alacil] cila jiie aa ) jiall Al cila i Aag) ga
Leiad (A ) ) pgen ) el 7 3 s ey plal il Cla e iy e LS ola )l

Course Intended Learning Outcomes Program Intended Learning QOutcomes
DAY (e 83 gualal) aladl) Cila JAa Talill (e B3 gualall alail) Sila 3
Define the basic concepts of engineering Al Show advanced knowledge and understanding of the
al . . . core earth science technical disciplines, notably in
geology and its relation to other sciences. geology and in geophysics
Describes scientific terms related to | A2 | Provide essential knowledge of the key applied
. . geoscience and  engineering  disciplines (i.e.
a2 | engineering ge()logy' geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency
with the core geoscience subjects
a3. Explains the components of engineering A3 | Demonstrate advanced understanding of earth
system relevant to deeper knowledge of a chosen
geOIOgy processes. specialization
A4 | Show understanding of the complexity of natural
a3 resources environments for sustainable management
in exploration and production.
B1 | Describe, identify and interpret a range of geological
3agall clada g ushaill S a duas A vae sl i gall
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materials in the laboratory and field.

b2. Compare between the selected sites for | B2 | Determine and interpret the geology of a region via a
. . . .. range of field-based techniques.
different engineering applications.

B3 | Utilize geological knowledge and data for modeling
purposes (for example, for evaluation of scientific
hypotheses, for hazard mitigation, or for resource
estimation).

bl. | Predict environmental effects of some | B4 | Apply a diverse range of methods of analysis,
evaluation and promotion, including quantitative

human activities. and qualitative (e.g. empirical social research), IT-
based (e.g. GIS applications, petroleum basin
modelling, hydrogeological modelling).

c2. | Plan and designate the engineering geological | C1 | Carry out a range of field-based studies (e.g.,
geological mapping, sample collection and recording

projects. of field observations).

(C?2 | Draw and describe geological features, specimens
and thin sections.

cl. | Uses the basic principles of engineering | C3 Use appropriate numerical, statistical and graphical

1 . tical and field licati methods or software effectively to solve numerical,
geology In practical and field applications. spatial, temporal and geometrical problems.

C4 | Assess and carefully consider the cultural,
environmental, and economic impact of global
business activities on natural resources.

D1 | Present work and findings with clarity and accuracy,
orally (including presentation) and in writing

d2. | Cooperate for preparing reports in time. D2 | Participate effectively, either independently or as a
member of an integrated team demonstrating a

knowledge of a number of research techniques and
procedures

D3 | Use appropriate software packages to prepare
written reports, essays, posters and presentations

d1. | Discusses the applications of engineering | D4 | Use the internet critically for information retrieval
e e . and to communicate geological knowledge effectively.

geology in life based on the geological and

engineering fundamentals.

Alignment of CILOs to Teaching and Assessment Strategies
pn 588 9 (pa pail) st Yy aledl) la i dagl ga

First: Alignment of Knowledge and Understanding CILOs
58 g ) i) iy (agel) 9 i slaall) ) jiall alat il iia dag) ga 1Y )

Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
gl g 48 jaall /) jiall Cilay 3 Ol ebaa) i) sl cbaadi) i)

a1 - | Define the basic concepts of
engineering geology and its relation

¢ & th g g gy Interactive lectures .
0 Other sciences. Dialogue and discussion ~ Quiz

a2 - | Describes scientific terms related to Brain storming Assignments/ Tasks

. . Self-learni Mid-Term Exam
engineering geology. elf-learning Final Exam
Collaborative learning

Explains the components of
engineering geology processes.
Second: Alignment of Intellectual Skills CILOs

588 9 () i) iy (K,,.'wlﬁ\ @l lgall) Rl alsd cila A dag) ga ;LG

3agall clada g ushaill S a duas A vae sl i gall
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Intellectual Skills CILOs Teaching Strategies Assessment Strategies
AN @ jlgall /4 8al e A ) lansd) e o SA3Y) il i)
b1 - | Predict environmental effects of
some human activities. Interactive lectures )
C bet th lected sit Dialogue and discussion - Quiz
b2 - ompare between the selected sites Brain storming Assignments/ Tasks
for different engineering Self-learning Mid-Term Exam
o .. . . Final Exam
applications. Collaborative learning

Third: Alignment of Professional and Practical Skills CILOs
S g (g 1) i) sl (bl g Aigeall <l jlgeall) sl alas cila jia dag) g s NG

Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies

Glent) g Liigal) il jlgad) /o 8al) Gl Aa g adl) cibad) i) ) Cilbaa) i
c1- | Uses the basic principles of engineering

geology in practical and field Interactive lectures Oui

ot Dialogue and discussion uiz

applications. - - - Bgrain storming Assi.gnments/ Tasks
c2- | Plan 2.1nd deﬁlgnate the engineering Self-learning Mll(riif;lrgle;am

geological projects. Collaborative learning

Fourth: Alignment of Transferable (General) Skills CILOs
g g (g 1) i) sl (Aualad) ) jlgeall) Bl alad il ia dag ) ga ol

Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
dalad) ) il cila A Ol elaa) i) o8 i) i

d1- | Discusses the applications of

engineering geology in life based on .
8 g8 8y Interactive lectures

the geological and engineering Dialogue and discussion Quiz
fundamentals. Brain storming A;Z%n;nents]/s Tasks
. id-Term Exam
d2- | Cooperate for preparing reports in Self-learning Final Exam
time. Collaborative learning

Course Content _Jdall ¢ giaa
A- Theoretical Aspect kil cilal)
No. of
. . . No. of Contact | CILOs
No _Main topics _Sub Topics weeks hours (symbols)
: A ) e g gal) Lo 4l cle g gal) gl [ o | s ssey
ey SAd
- Definitions al
- Scope of  engineering a2 '
1 tese geology I a3
Introduction - Fundamentals of engineering bl
geology '
n dagall Glada g i ghill S pa Aias I S{IRTIPNS sl i gall
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- Shear strength of soil
- Shear tests
- Stresses 1.n soil a3, bl,
Al i cdieay) |- Compaction ;| b2el,
Stresses in Soil - Soil Stabﬂ'lzét_lon c2,dl,
- Compressibility and a2
consolidations
- Bearing capacity
- Elastic materials
- Uniaxial compressive strength
) sAaall e slia - Triaxial compressive strength bl, b2,
St th of Rock - Tensile strength 3 cl, c2,
rength of Rocks - Stress distribution in rocks dl, d2
- Shear strength of rocks
- Building or Dimension Stone
- Roofing and Facing Materials
Ao ol gl ) gal) - Armourstone
el b deadivall | - Crushed  Rock: Concrete bl. b2
Geological ﬁgg;eiate . 3 cl, c2,
. . - oa regate
materials used in Baree dl, d2
) - Gravels and Sands
construction - Lime, Cement and Plaster
- Clays and Clay Products
- Desk Study and Preliminary
Reconnaissance
- Site Exploration — Direct
Methods
5] 4;’3}“” Lﬁ)ﬂ‘ - In Situ Testing
V) Sl - Field Instrumentation bl, b2,
Site investigation | - Geophysical Methods: 6 cl, c2,
and instrument Indirect Site Exploration dl, d2
measures - Maps for Engineering
Purposes
- Geographical  Information
Systems
- Geological Hazards, Risk
PPITIENAARENARYEN | Assessment and Planning bl. b2
Al - Hazard Maps 3 1’ 2’
Geology, Planning | - Natural Geological Hazards and 31’ (212’
and Development Planning ’
- Geological-Related Hazards
dagall Glada g i ghill S pa Aias I S{IRTIPNS sl i gall
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Induced by Man
- Derelict and Contaminated
Land

- Open Excavation
- A Note on Slope Stability
- Excavations in Rocks and Soils
- Methods of Excavation: Drilling

and Blasting bl, b2,
- Methods of Excavation: Ripping 1 3 cl, c2,
- Methods of Excavation: Digging dl, d2

- Groundwater and Excavation
- Methods of Slope Control and
Stabilization

- Tunnels and Tunnelling
- Geological =~ Conditions  and

Tunnelling
- Tunnelling in Soft Ground
- Water in Tunnels bl.b2
- Gases in Tunnels 1 3 Cl, 02,

- Temperatures in Tunnels
- Excavation of Tunnels

dl, d2

- Analysis of Tunnel Support
BV EPRRENPAPEENT - Underground Caverns

7 Geology and - Shafts and Raises
Construction

- Reservoirs
- Investigation of Reservoir Sites
- Leakage from Reservoirs
- Stability of the Sides of
Reservoirs
- Sedimentation in Reservoirs bl, b2,
- Dams and Dam Sites 1 3 cl, c2,
- Geology and Dam Sites dl, d2
- Construction  Materials  for
Earth Dams
- River Diversion
- Ground Improvement

- Highways
- Soil Stabilization and Road
Construction bl, b2,
- The Use of Geotextiles in Road 1 3 cl, c2,
Construction d1, d2
- Embankments
- Reinforced Earth

| ¢ TR TS e ) (i s 54l
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- Railroads
- Bridges

- Foundations for Buildings
- Types of Foundation Structure

- Bearing Capacity bl, b2,
- Settlement 1 3 cl,c2,
- Subsidence dl, d2
- Methods of ground treatment
- Objectives of geological
investigations
S Y Y Y - Planning an investigation program bl, b2,
8 Landslides - Rock strength properties and their 1 3 cl,c2,
measurement
assessment dl, d2

- Ground water
- Stabilization of rock slopes

Total 14 42

B- Practical Aspect (if any) (=2 o) 4lead) cis g gal)

K . No. of
Gl al /s tadl) /Aalaad) Cile gl gall No. of Contact CILOs
No. Practical / Exercises/ Tutorials topics weeks hours (symbols)
|Y gt s | ety | 2o aia S,

Number of Weeks /and Contact Hours Per Semester
Ahadl) cilelud) g b)) L)

Teaching Strategies (i) ) i
- Interactive lectures
- Dialogue and discussion
- Brain storming

- Self-learning
- Collaborative learning
- Practical application

Adeldil) &) palaall =
AZBalg yigall w

LAY Ciaal)
JERRR I
(igladll alasll  w

s Clagd bl da w

Basall Clacag kil e dpae A e o) s iua
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Tasks and Assignments <<l g Sl gl)

Assigm.n?nts kind Week CILO
Assignments/ Tasks (ndividual /| Mark | pye N
No ‘_‘;\}“ / <l co!labin;atlve.) Aa Al &JM‘ (symbols)
=2 il i<l g oi Liaioual g Al ila 3
(s /ié) ‘ dal) ) il e
1 ; ae oy /g3
5 () 1 0n Jibeaall 3 5 3 Jilans JER s | owr
(€8]
2 & e = /L5'J C
9 () 6 o Jiall iS5 Jilans 22 s | wn
[€a8)
3
| Total Score 43 Al | | |
Learning Assessment 4uthl) alad o
Mark | Proportion of Final
No. Assesitnept Igsks \zfgk Due i Assessment% CILQs _(sym.bols)
papfl) A A g | aln | A i [ A Sl
Tasks and Assignments
1 Al Ay Ww2,3,5,7,10 10 10 al, a2, bl, d2
Quiz / Oral Examination
2 PRI W6, 12 10 10 al, a2, bl, b2
Midterm Exam al, a2, bl, cl, c2,dl
3 Jaaill Caimi jladl W9 30 30 d2
4 Other types of assessment
S A Gl )
5 Final Exam (practical) }
(loe) Juadll A5 i)
Final Exam (theoretical) al, a2, a3, bl,cl, c2,
6 (5 i) Sl il s W16 S0 S0 d1, &2
Total Ay 100 %100

Learning Resources a2l jabaa (oo i o i i ) i o AUS

1. Required Textbook(s)(csra s & 255 Y ) dui sl g jall
Bell, F. 6, 2007, Engineering Geology, Great Britain, 581P.

2. Essential References ailwall pa) yall

Fell, R., MacGregor, P., Stapledon, D., Bell, 6., and Foster, M., 2015. Geotechnical
Engineering of Dams, 2nd edition, Taylor and Francis Group, London, UK.

Das, B.M., 2011. Principles of Foundation Engineering, 7th edition, PWS - KENT,
Boston, USA.

Duncan C. Wyllie and Christopher W. Mah, 2005, Rock slope engineering : civil and
mining, 4th ed., Taylor & Francis e-Library, New York NY 10016.

3. Electronic Materials and Web Sites efc. ...cx ily) a8l ga g 4339 5SN) jalaal)

B s cias sl a e AN ne o) s iua
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Course Policies __dall cilaluw
1 | Class Attendance 4sasail) cildladl) | pas Al

S Al 3 ade A A s e g il pdalaall (e % 75 U gedaas a2k -
gl el pladal Jgia (e aag 3o (o il pdlaall (e %25 bl Gl 1)

2 | Tardy Jatiall ) gaal)

D) Hary I3 e Baly ) AL 13 g el pudalae EG 8 4881 B jdie (uad Baal AL 1) B pudlaall Jgda u.‘lhﬂcam -
5 palaall J s ¢ allal) aday Wday o) SiN) a5 ol 13) 9 anidl) (ha S IN) &5 al) il e (s gl

3 | Exam Attendance/Punctuality olaie¥) hay g

LUl 0 gid Aa 8 ddae ga LS -

4 | Assignments & Projects g il g cilivadl)
daal) gl sy Cuale 1) Al galla g pliafg Adl) B g ) jiall Hid JB (e ddaal) gl S Cidlal) Q) aloy -
5 | Cheating &

L Lalal) el ¢ gid dady gakat -

6 | Plagiarism Juiy)

LA daldl) Cdlhal) (¢ gids Aady (b -

7 | Other policies ¢ Al “lub

= Alabial iia g dolaal) ol gl @ mdlaall Gl s A B JEY) o bl o ibisal) (D) -
L& LAY
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Faculty of Petroleum and natural Resources
Program M.Sc. Earth Sciences.

Course Plan (Syllabus):

Alal) < g AN 9 J i) /A4S
ua ) agle A iualall /pali
2021 -2020 : el alad)

Advanced Engineering Geology

pliia Apuais L gl gaa . )8 a3
Information about Faculty Member Responsible for the Course __ial) iuj oo cilaglra
Name Office Hours (weekly)
) (4 samal) ApiiSal) cile L)
Location &Telephone No. SAT | SUN| MON | TUE | WED THU
gl a8 )9 (Sl Coaad) |l | o) | eS| el N | useddf
E-mail
HIANY 3 )
General information about the course __iall (e dale il glaa
1 Course Title Advanced Engineering Geology
' 2l o adiia dpwnis L glgan
Course Code and Number
2 . P GEOL 670
Aad g Rl Jay
Credit Hours d3aizall cleld) sy
3 Credit Hours S e B ol Jam Total
: ooball Baatiaal) clelud) Lecture Practical Seminar/Tutorial
3 3
Study Level and Semester
4 s " st
ol Al Juall 5 (5 shual 1" Year/2ed Semester
5 Pre-requisites (if any) ---
’ (@335 0f) Juial) A8l cilathaial)
6 Co-requisites (if any) -
’ (a5 o) daabaal) cilithial)
~ Program (s) in which the course is offered Master of Earth Science
: JJM‘M‘)‘JN’@M\@AUJ,\S\
8 Language of teaching the course English / Arabic
’ oAl (s Asd
9 Location Of teachlfl.g the course Faculty of Petroleum and natural Resources
ARl i s

Lol ONA pitled il (g ghead (o lalll Baatinal) dsluadl sddaadla

Course Description __ial ciaj

Advanced engineering geology focused
on engineering practice. Interpretation of in-situ
testing and laboratory test data (including
groundwater) for the derivation of design

Gkl e 3S) aa i) A aigl Lua o) gl
A i) 5 Al gall il gadll Ly e Apuail
Goalal) sl GEESY (R sl sl Lesd Lay)

Bagadl (laa g okl S pa dses

A vae

pedl) i gall
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parameters for input into numerical modeling
software. The topics include design and analysis
of site investigation for foundations , roads and
dams, slope stability analysis and assessment,
introduction to numerical modeling, engineering
geological hazard assessment .

el 3l Apoaa)) Al el o LIy el
() yraiall Lyl il el 5 Jalad ed sand) 56 Ll

Fn gl sl LU o 5 il dadedll )

JAda

Apaig

Course Intended Learning Outcomes (CILOs) __gall alal cila A

:After completing the course, the student will be able to | :0)} A& 138 qulUall & 9$5 Chigan  jal) d) 33 (3 £ LN 22y
al. | Define the basic concepts of engineering Laasigl) La ol gl alny dsaalid¥) abliall iy | - al
geology and its relation to other sciences. AV aghally 4BNe
a2. | Describes scientific terms related to | Laslsad) alay ddlatial)l dialal) cilalhiaal) Ciuay | — a2
engineering geology. gl
a3. | Explains the components of engineering Apaigh L glgaal) cllee cligSa g pdy [ a3

geology processes.

bl. | Predict environmental effects of some Al cillaladl) gand dpil) JBYL L | —b1
human activities.

b2. | Compare between the selected sites for | A—wigl claubill 3 Lidal) ad) gal) tp (L& | - b2
different engineering applications. EHERY

cl. | Uses the basic principles of engineering (o Amautigh L gl ol Apulal) aaalial) aadiey [ -1
geology in practical and field applications. Al g ddeal) ciliylatt)

c2. |Plan and designate the engineering Apaigh) A gl gaal) a ldial) panay g by | - €2
geological projects.

dl. | Discusses the applications of engineering [ 4xlaalislad) 8 duaaigh) L ol goad) cilipla’ (8L, [ - d1
geology in life based on the geological and Apadigh g Ao gl gsad) Gund) o Jaaina
engineering fundamentals.

d2. | Cooperate for preparing reports in time. Ssaldall LBy g o ) Slas) & Cglaty | - d2

Course Content __&al) 5 sisa
A- Theoretical Aspect 4 kil cile g gal) 1A% ddad
Week Contact
No.| ,Main Topics _Sub Topics Due [ | Hours
i M) e g gall d i) e gua gall Eod | cletud
Ll Aladl)
- Definitions
1 dania - Scope of engineering geology Wi 3
Introduction - Fundamentals of engineering geology
& Glalgal) - Shear strength of soil W2
2 4 Al - Shear tests 3
5asadl Claday oy sl S ja apes TS e ) (i s 54l
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Stresses in Soil | - Stresses in soil
- Compaction
- Soil stabilization
- Compressibility and consolidations
- Bearing capacity
- Elastic materials
- Uniaxial compressive strength
Ds3aall da glie - Triaxial compressive strength w3
Strength of - Tensile strength 3
Rocks - Stress distribution in rocks
- Shear strength of rocks
- Building or Dimension Stone
doa ol gaadl 3l gal) - Roofing and Facing Materials
2 Aeaiiuall - Armourstone
) ey - Crushed Rock: Concrete Aggregate W4
Geological - Road Aggregate 3
. - Gravels and Sands
_Inaterlals used - Lime, Cement and Plaster
In construction - Clays and Clay Products
- Desk Study and Preliminary Reconnaissance
3 Ls’j}d\ LEJA-‘M - Site Exploration — Direct Methods
V) clulall - In Situ Testing
Site - Field Instrumentation WS
. .. W6 |6
mvestigation - Geophysical Methods: Indirect Site Exploration
and instrument | - Maps for Engineering Purposes
measures - Geographical Information Systems
La ol gaall - Geological Hazards, Risk Assessment and Planning
Laill g daylasl) - Hazard Maps w7
Geolo - Natural Geological Hazards and Planning ws |6
. &Y - Geological-Related Hazards Induced by Man
Plannmg and - Derelict and Contaminated Land
Development
- Midterm Exam w9 3
* Open Excavation
» A Note on Slope Stability
] » Excavations in Rocks and Soils
s 5 Ll » Methods of Excavation: Drilling and Blasting W10
Geology gnd » Methods of Excavation: Ripping 3
Construction :
» Methods of Excavation: Digging
» Groundwater and Excavation
» Methods of Slope Control and Stabilization
5asadl Claday oy sl S ja apes TS e ) (i s 54l
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* Tunnels and Tunnelling
» Geological Conditions and Tunnelling
» Tunnelling in Soft Ground
=  Water in Tunnels
» QGases in Tunnels Wi1
» Temperatures in Tunnels 3
» Excavation of Tunnels
*  Analysis of Tunnel Support
» Underground Caverns
» Shafts and Raises
=  Reservoirs
» Investigation of Reservoir Sites
» Leakage from Reservoirs
» Stability of the Sides of Reservoirs
» Sedimentation in Reservoirs W12 3
= Dams and Dam Sites
» Geology and Dam Sites
» Construction Materials for Earth Dams
» River Diversion
»  Ground Improvement
= Highways
» Soil Stabilization and Road Construction
» The Use of Geotextiles in Road Construction
* Embankments wi3 |3
» Reinforced Earth
= Railroads
= Bridges
» Foundations for Buildings
» Types of Foundation Structure
= Bearing Capacity wis |3
= Settlement
» Subsidence
» Methods of ground treatment
- Objectives of geological investigations
A,V By Y| - Planning an investigation program
9 Landslides - Rock strength properties and their measurement wis |3
- Ground water
assessment - Stabilization of rock slopes
10 Final Exam (theoretical) W16 |3
Total of quk§/a}1d Contact Hours Per Semester 16 48
Agladl) cilebadl g anbad) 222 aa)
5asadl Claday oy sl S ja apes TS e ) (i s 54l
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B- Practical / Training/ Tutorials Aspects (if any) (Lead) cuilad) Cile gua ga Lidii ddad

No Practical/ Tutorials/ Exercises Aspects Week Due Cﬁ’:ltl::t
) Crtall / algall [ dard) Cile guaga St 2 i PRI IR]
1 W1
Total of Weeks/and Contact Hours Per Semester 14
Ahadl) clolud) g anba) s Mlaa)

Teaching Strategies (i) <l yiu)

- Interactive lectures

- Dialogue and discussion
- Brain storming

- Self-learning

- Collaborative learning

- Practical application

Lol @l paladl
AZBalg yigall w

AY Chanl)  m
Sl
gaill alail)  m

s Cla g Al Ja o w

Tasks and Assignments <<l g <l 5l)

No Assignments/ Tasks i<l ¢ g8 Maik Week Due
) o) /il Glgnd) | 2| A g sl
1 .. ] e
5 1) 1 0a ibonall g 5 g Jilona Je R s w7
s
2 .. ] e
9 )6 O ibaall s &5 5 Jilasa Jer s | wn
s
3
0Total Score 4a_a) ) 113//11%(()]

Learning Assessment 4ullal) alai 4

Proportion of Final
Assessment Tasks Week Due Mark Assessment%
No anlil) Aaii pa gl (B sanal) e ga | 2 A ) A
Ailgd
Tasks and Assignments
1 ALl » Lo W2,3,5,7,10 10 10
Quiz / Oral Examination
: i 1 /58 we 12 10 10
Midterm Exam
3 dterm Exan w9 30 30
3agall clada g ushaill S a duas A vae sl i gall
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Other types of assessment
S A Slays

5 Final Exam (practical)
((hes) Joadll s jlal)

Final Exam (theoretical)
¢ (k) Jaadll Al lgial W16 50 50

Total § gaaal) 100 100 %

Learning Resources alal) jabaa (i o s o w Gt g w) i e 4 i

1. Required Textbook(s) (&2 &8 235 Y ) L)) aa) yal)

Bell, F. 6, 2007, Engineering Geology, Great Britain, 581P.

2. Essential References ailwall pa) yall

Fell, R., MacGregor, P., Stapledon, D., Bell, 6., and Foster, M., 2015. Geotechnical
Engineering of Dams, 2nd edition, Taylor and Francis Group, London, UK.

Das, B.M., 2011. Principles of Foundation Engineering, 7th edition, PWS - KENT,
Boston, USA.

Duncan C. Wyllie and Christopher W. Mah, 2005, Rock slope engineering : civil and
mining, 4th ed., Taylor & Francis e-Library, New York NY 10016.

3. Electronic Materials and Web Sites efc. ...cx i) a8l ga g 4319 SN jalaal)

Course Policies __ial) ciluliw

1 | Class Attendance dxasaill cildladl) ) guas A

S a3 ade Al A s e g il pdalaall (e % 75 Jgedaas gaolal) a3k -
gl el Gladal Jgia (e asag 38 (o il pdlaall (e %25 bl Gl 1)

2 | Tardy JAtall ) gaal)
D) Hary 13 e Baly 5 AL 13 g el pudalae EG 8 4881 B die (uad Baal AL 1) B pdlaall Joda quilall ey -
_3)&M\d3$4c”£,ﬁu\&lﬁgu-\!qe\jﬂy‘&éﬁbyﬂ\@wmj\sngﬂi:\&aiC}adﬁ

3 | Exam Attendance/Punctuality olaia¥) by g

LUl ¢ gid AaY B s ga LS -

4 | Assignments & Projects aléall g cilivadl)
daal) gl sy Cuale 13) Al gilla g pliafg Al B o) ) jiall Mid JB (e ddaal) gl S Cidlil) Q) aley -

5 | Cheating &l
LA daldl) cdihal) (¢ gids Aady (b -

6 | Plagiarism Juiy)

L Lalal) ol ¢ gidd dady gakat -

7 | Other policies ¢ A} clubu

o Alabial iia g dolaal) ol i @ mdlaall Ul s A B JEY) o bl o Jibisal) (D) -
A RIERY]
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Course Specification of:  Advanced Ore Mineralogy

adiial) sl claldd) . ke i) ga

General information about the course J_Aall (& dale Cilaglaa
1 Course Title Advanced Ore Mineralogy
A adiial) 4ddal) cilaldl)
Course Code and Number
2 2 - .
g ) 3y GEOL 671
Credit Hours 5a2al) cilelud) Total
3 Credit Hours Lectures Practical Seminar/Tutorial Aaay)
il Badiaall cleLud) o e el [ ass "
3 - - 3
4 Study Level and Semester A Preliminary M.Sc.
gl ) Juadlly (s gianal 24, Semester
5 Pre-requisites (if any) -
(<339 ) Rl A8 Lud) cidlaial)
6 Co-requisites (if any) -
(a5 o) daabaal) cilllaial)
Program (s) in which the course is offered .
7 Sl 41 (a3 g3 gald M.Sc. Earth Sciences
8 Language of teaching the course Arabic & English
Sl (i dad g (e
Study System
9 AL A 3 Regular
10 Location of teaching the course Faculty of Petroleum & Natural Resources
AR (g )3 (e Earth Sciences Dep.
11 Prepared by Dr. Khaled M. Thabit Al-Selwi
DA clia) ga (g)2ra pad ‘5‘9.‘443\ C\gu daaa AA / -\_‘a_i
Date of Approval
12 daalad) Galaa e Aaie Y f 2021

Lol YA cpted ol g ghaad (o lalll Baatinal) dsluadl sddaadla

Course Description _ial) ciua g
AL ) ) el Caa Al ) il Caa

Study the all processes, occurrence, classification, origin and

exploration of economic metallic mineral deposits.

3agall clada g ushaill S a duas A vae pell i gall
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Course Intended Learning Outcomes (CILOs) __iall ala3 cila j3
After completing the course, the student will be able to: 10 e 108 ) )9S g jBall Al 33 (e LYY aay
al. | Demonstrate the geological and geochemical
information that develop ore deposit.

a2. | Identify the geological and geochemical factors that
affect the evaluation of ore deposits.

b1. | Use geochemistry to understanding ore forming
processes in magmatic, hydrothermal, metamorphic
and sedimentary environments.

b2. | Develop critical thought and oral presentation skills.

cl. | Apply the scientific approach evaluating models of
ore deposits types not covered in this course.

c¢2. | Evaluate new ore deposits models as practicing
professional geologist.

d1. | Use appropriate software packages to prepare
written reports, essays, posters and presentations

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
ol all alail) cila jiia aa ) jiall Al cily i dag) ga
Leliind b iall agun Sl el ) = e iy ey alel ) Rall Cila e a5 S LS ela )l

Course Intended Learning Outcomes Program Intended Learning Outcomes
AR (e B3 gualal) aladl] iy e gkl (e 83 gulal) aladl) il e
al. | Demonstrate the geological and geochemical | A1 | Show advanced knowledge and understanding of the
information that develop ore deposit. core earth science technical disciplines, notably in

geology and in geophysics

A2 | Provide essential knowledge of the key applied
geoscience and  engineering  disciplines (i.e.
geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency
with the core geoscience subjects

A3 | Demonstrate advanced understanding of earth
system relevant to deeper knowledge of a chosen

specialization
a2. | Identify the geological and geochemical factors that | A4 | Show understanding of the complexity of natural
affect the evaluation of ore deposits. resources environments for sustainable management

in exploration and production.

B1 | Describe, identify and interpret a range of geological
materials in the laboratory and field.

B2 | Determine and interpret the geology of a region via a
range of field-based techniques.

b1. | Use geochemistry to understanding ore forming B3 | Utilize geological knowledge and data for modeling

processes in magmatic, hydrothermal, metamorphic purposes (for example, for evaluation of scientific
and sedimentary environments. hypotheses, for hazard mitigation, or for resource

3agall clada g ushaill S a duas A vae pell i gall
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estimation).

b2.

Apply a diverse range of methods of analysis,
evaluation and promeotion, including quantitative
and qualitative (e.g. empirical social research), IT-
based (e.g. GIS applications, petroleum basin
modelling, hydrogeological modelling).

Develop critical thought and oral presentation skills.

B4

c2.

Carry out a range of field-based studies (e.g.,
geological mapping, sample collection and recording
of field observations).

Evaluate new ore deposits models as practicing
professional geologist.

C1

Draw and describe geological features, specimens
and thin sections.

C2

cl. Use appropriate numerical, statistical and graphical
methods or software effectively to solve numerical,

spatial, temporal and geometrical problems.

Apply the scientific approach evaluating models of
ore deposits types not covered in this course.

C3

Assess and carefully consider the cultural,
environmental, and economic impact of global
business activities on natural resources.

C4

Present work and findings with clarity and accuracy,
orally (including presentation) and in writing

D1

Participate effectively, either independently or as a
member of an integrated team demonstrating a
knowledge of a number of research techniques and
procedures

D2

dl1.

Use appropriate software packages to prepare
written reports, essays, posters and presentations

Use appropriate software packages to prepare written
reports, essays, posters and presentations

D3

Use the internet critically for information retrieval
and to communicate geological knowledge effectively.

D4

Alignment of CILOs to Teaching and Assessment Strategies
588 9 (i) st Yy aledl) cla i dagl ga

First: Alignment of Knowledge and Understanding CILOs
e 981 9 (g i) il iy (age) g i jlaall) ) jiall ala cila e dag) ga :Y

Knowledge and Understanding CILOs

w4l 8l /il il e

Teaching Strategies
(o ail) claanstf yid

Car

Assessment Strategies
ad 9801 il i)

a1 - | Demonstrate  the geological and geochemical Ale \El) @l udalaal) Byl <) LA
information that develop ore deposit. Y Chaal) Juadl) dlgs Lad)
a2 - | Identify the geologicgl and geochem.ical factors . AN alaly
that affect the evaluation of ore deposits. R -
(gl alail)

Second: Alignment of Intellectual Skills CILOs
A Sl g () il iy (Aia d) < jlgall) [ 8al) ala il jAa dag) ga oLl
Intellectual Skills CILOs
AL @ jlgal) /kall cila i

Teaching Strategies
i pal) o) il

Assessment Strategies
ad 9804 ilaa) i

b1 - | Use geochemistry to understanding ore forming Ao i) & dalaal) Byl &) LA
processes in  magmatic, hydrothermal, AN Chanl) Juadl) Llgs L)
metamorphic and sedimentary environments. T Al Al - ’
— - (Al alail)
b2 - | Develop critical thought and oral presentation . Ll alatl)
skills. sl alaid

RSl e el i s g4

o s D e
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Third: Alignment of Professional and Practical Skills CILOs
S8 g g 1) gl sl (Aband) g Aigeall <l jlgeall) sl alas cila e dag) g s NG

Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
Alenl) g Aigal) il lgeall /) Jiall Sl 3 Al Sl i Aol sl i
c1- | Apply the scientific approach evaluating Jilwal) Ja 3_ymald &) LA
models of ore deposits types not covered in L_,JASS\ ezl Juadl) Llgs L)

this course.

c2- | Evaluate new ore deposits models as
practicing professional geologist.

Fourth: Alignment of Transferable (General) Skills CILOs
ﬁjﬁm‘g G ail) claant) iy (:\.Alﬂ\ QULQ-AS\) S8 ?“":' <l A Z-AMJA :la.,»b

Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
dalad) ) jaal cila A Ol elaans) i) pa g8 cilbaad) i
d1- Use appropriate software packages to i alzil) e
prepare written reports, essays, posters u-'JL’-ﬂ‘ alil)
and presentations i

Course Content J_ial) s giaa
A- Theoretical Aspect (s il ilad)
No. of No.of "1 11 Os
Main topics Sub Topics 2= weeks Contact
No. L ) cie b ) Ry L) e (symbols)
i) il g gal de Al cle il gall & alela) | clasda S5
L e S
- Back ground on the economic Lo
. geology al a
1 Introduction ~Definitions 1 3 bl b2
- ore forming processes
- Nomenclature, fractionation,
thermodynamics al a2
Stable Isotopes - O and H isotopic compositions bl b2
2 p 1 3
of natural waters cl c2
- Fluid-rock interactions d1
- C and S isotopes
- Estimation of lithostatic pressure al a2
Geothermom etry - Use of phase egulhbrla. bl b2
3 - Thermodynamics of mineral 1 3 cl 2
exchange reactions
- Isotope geothermometry dl
- Igneous background al a2
- F?biﬂltes- | bl b2
- - Indicator minerals
4 1
Diamonds - Geothermometry and 3 clc2
geobarometry of kimberlites and dl
diamonds
n dagall Glada g i ghill S pa Aias I S{IRTIPNS pel) (i i gall
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- Review of deposit types al a2
_ - Constraints from experimental bl b2
- Magmatic Sulfide | petrology . 3 ol &
Cu-Ni Deposits - Sulfide-silicate melt partitioning
- Depositional model dl
- Review of the Bushveld and al a2
Stillwater complexes bl b2
- Constraints from phase equilibria
6 PGE an(.i Cr - Sulfur Solubility In Silicate 1 3 cl c2
Deposits Melts dl
- Comparison of the origin of PGE
and Ni deposits.
Rare Metal - Controls of metal solubility in al a2
) granitic melts bl b2
7 Deposits - Tantalum and lithium deposits ! 3 cl c2
- REE-Nb deposits. d1
- Origin and classification of fluid al a2
. ' inclusions bl b2
8 Fluid Inclusions | . Interpretation of fluid inclusion 1 3 cl c2
data di1
- H20-NaCl and H20-CO2
systems
- Review of deposit types al a2
- Geochemistry of alteration and bl b2
mineralization
9 Porphyry Deposits | - Fluid-melt partitioning and metal 1 3 clc2
solubility in porphyry systems dl
- Granite series, porphyry Mo &
porphyry Sn deposits
- Metamorphism versus al a2
metasomatism bl b2
Hydrothermal - Gresens equations for gains and el
10 Alteration losses of elements | 3
- MacLean method of mass dl
balance
- Pearce Element Ratios applied to
metasomatism
al a2
i Epithermal Gold | - classification of gold deposits . 3 bl b2
Deposits - behavior of sulfur clc2
dl
- structural and metamorphic al a2
‘ setting bl b2
Orogenic Gold - fluid inclusion and stable
12 . - 1 3 clc2
DGPOSI'[S 1sotopes
- alteration and mass balance dl
- transport and deposition of gold
5asadl Claday oy sl S ja apes TS e ) (i s 54l
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al a2
13 Types of Ore - VMS | 3 bl b2
Deposits - SEDEX cl 2
dl
al a2
. - Review on some topics of this bl b2
14 Review course P | 3 ol o2
dl
Number of Wff;_:s ‘/a“nlg l.S‘;)‘ntact\i-!;‘)urs Per Semester 14 42
Al clebully gubud) 3o
B- Practical Aspect (if any) (=25 o) 4lead) cis ga gal)
il 58 /et fAaland) s gua gall No. of C]\cl)(:n'tgzt CILOs
No. Practical / Exercises/ Tutorials topics weeks | hours (symbols)
Galad) e | G el | oA clasia Sse
1 n/a
Number of Weeks /and Contact Hours Per Semester
Al cleluad) g abudl) Maa
Teaching Strategies (il b i)
Lectures Adelall ) paladll =
Self-Learning Sl alaill  w
Brain Storming 23| Cacall =
Cooperative Learning sl olaill =

Tasks and Assignments <ULISH) § Sl ol)
Week
ASSignmentS/ Tasks Assignments kind (.Individual/ Mark Df.lee CILOs
No e gl /il . culla.borz:tlve“) . Aq Al i (symbols)
. - (P /g 2) u'..\SS.\S\ &J" daaiual) %Lt“ ?h:"“ QL%J&A
. Collaborative -
1 | Models of Sudbury Deposits ) 5 | bl bi 1c1 c2
2 | Models of Skarn Deposits Collaborative ) b1 b2 cl 2
3 dl
. Collaborative
3 | Models of Koroko Type Deposits ) 6 bl bi 1cl c2
. Collaborative
4 | Models of Cyprus Type Deposits P 9 bl bi 1cl c2
5 | Models of Mississippi Type Collaborative bl b2cl 2
- 2 12 d1
Deposits
| Total Score 4> 3 Jlaa) | 10 | |
n dagall Glada g i ghill S pa Aias I S{IRTIPNS pell i gall
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Learning Assessment 4slhll alai 2.
Assessment Tasks Week Due Mark Proportion of liinal CILOs (symbols)
No. sl i il Eent) eyt LTS
Tasks and Assignments ° al a2bl b2cl
1 Sl Az w236912] 10 10% 2 dl
Quiz / Oral Examination P bl b2clc2dl
’ RIS wetz | 10 10%
Midterm Exam P a2 bl b2clc2
3 Juadl) Caai jlid) w8 20 20% dl
Other types of assessment bl b2clc2dl
4 Ypes of ass 10 10%
Final Exam (theoretical) o All
> (155) il kg5 i e B S0%
Total Alaay) 100 %100

Learning Resources il jabaaa o om i s i ) i o0 45lS
1. Required Textbook(s)(Cw22 08 15 Y) dewi ) aa) sall
a-- Ridley, J., (2013): Ore Deposit Geology. Colorado State University.
b- Robb, L.J., (2005):Introduction to ore-forming processes, Blackwell Science Ltd.
2. Essential References ailwall pa) yall
(GO Arals (O a — Adanadl a5l 5 Dl L i (1986) 2 5ane silaae Gladds -1
Bl -y S drala | Sanall GLISELY) g aaliall L sl s (8 dilee a0k 1(2015) iahe )l o)) €ad)) deae cape -2
3. Electronic Materials and Web Sites efc. ... i) 281 ga g 43 g SN alaal)
The USGS also has a number of mineral deposit models on their website
https://minerals.usgs.gov/products/depmod.html

Course Policies __sall clabuw
1 | Class Attendance 4wl cilladl) | gas Al

gl Rl Glatal Jsida (e a g 3 (el @l pdlaal) (e %25 bl quas 1)

2 | Tardy _Akiall jgaall

D) ary 3 e Baly 5 AL 13 g el pudalae EG 8 4881 Bl Guad Baal AL 1Y) B jdlaall Jgda unms@u.. -
B palaall J5aa cpe qlldal) aies Wdny a) Y aly al 13) 9 andil) (oo (AU N0 A5 ) jRal) B (e g sid

3 | Exam Attendance/Punctuality ¢laie¥) kil g

olal) ¢ gidi AaiY B dasa gh LaS -

4 | Assignments & Projects g jléall § Cilivadl)
Adaal) @ gl) day il 13) Algiia pf ity Abdl) B o) jhal) Miad 3 (e 22aal) gl B il Galal) aluy -
5 | Cheating i)

LA daldl) cihal) (¢ gids Aady (gaba -

6 | Plagiarism Jwidy)

L Lalald) ol ¢ gidd dady gakat -

7 | Other policies s A1 clubu

= Alabial iia g dolaal) ol i @ mdlaall Ul s A B JEY) o bl o Jibisal) (D) -
RARIERY]

Basall Clacag kil e dpae A e o) ) iua
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Faculty of Petroleum & Natural
Resources
Program M.Sc. Earth Sciences

Course Plan (Syllabus):

pdiial) dianal) cilaldl)

Anal) 3 sall 5 gl /Al

wa N agle A jfualall /gl
2022 -2021 ekl aladl

Advanced - Metallic Mineral Deposits

:JJ:‘" dbad

Information about Faculty Member Responsible for the Course __iall dUiuj oo cila glaa

Name Khaled M. Thabite Al-Selwi Office Hours (weekly)
) g shall ol daaa M [ 34.) (1 samal) ApiiSal) cile L)

Location &Telephone No. || Petroleum & Natural Resources || SAT | SUN | MON | TUE | WED THU

ciilgl) ad g cilSal)

737-230-334

Coadl |l | o) | sUSEN | el N | useddf

E-mail Alselwi2001@hotmail.com

AIASIY) 2 )

k.selwi@su.edu.ye

General information about the course _dall (& dale cila glaa

1 Course Title Advanced — Metallic Mineral Deposits
’ Al am) adiial) Luianal) cilaldl)
2 Course Code and Number GEOL 671

dad g 8l ey

Credit Hours
Al Badieal) clelud)

Credit Hours d3aizall <ilelul) ey
& palaa g.hs Gt/ b Tot.ai
Lecture Practical Seminar/Tutorial
3 - 3

4 Study Level and Semester
. Al Jualll g (5 ghusal)

A Preliminary M.Sc.
2", Semester

Pre-requisites (if any)
(a2 o) oAl A3l clatiatial)

6 Co-requisites (if any)
’ (w325 0)) daluaall cilubaial)

v Program (E) in which th(? course is offered M.Sc. Earth Sciences

' A A G o) el )

8 Language of teaching the course Arabic & English

. S AR (i A3 g (e

9 Location of teaching the course Faculty of Petroleum & Natural Resources

S A Gy (s

Earth Sciences Dep.

Lol A cptled e L g gbad (g ladll Baateal) Ao Ludf sddaadla

Course Description __ial) ciua

Study the all processes, occurrence, classification, origin

and exploration of economic metallic mineral deposits.

R s oo skl 555e e RPN

pal)
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Course Intended Learning Outcomes (CILOs) __iall alzi cila A
:After completing the course, the student will be able to | ) o 1,38 quldall ¢ 55 g jiall Aal )3 (e £ LgEY) 22y

al. | Demonstrate the geological and geochemical
information that develop ore deposit.

a2. | Identify the geological and geochemical factors that
affect the evaluation of ore deposits.

bl. | Use geochemistry to understanding ore forming
processes in magmatic, hydrothermal, metamorphic
and sedimentary environments.

b2. | Develop critical thought and oral presentation skills.

cl. | Apply the scientific approach evaluating models of
ore deposits types not covered in this course.

c2. Evaluate new ore deposits models as practicing
professional geologist.

d1. | Use appropriate software packages to prepare
written reports, essays, posters and presentations

Course Content __dall 5 siaa

A- Theoretical Aspect 4Bl Cle g gal) 3145 Adad

Week Contact
No ‘Main Topics _ Sub Topics Pue | Hours
| A e g de i) il g gal gowad | el
diil) Aladl)
) = - Back ground on the economic geology
Introduction | _ pefinitions wi |3
- ore forming processes
1 = - Nomenclature, fractionation, thermodynamics
Stable Isotopes |- o apd H isc?topic cgmpositions of natural waters w2 |3
- Fluid-rock interactions
- C and S isotopes
Geothermometry | = - Estimation of lithostatic pressure
- Use of phase equilibria w3 |3
- Thermodynamics of mineral exchange reactions
- Isotope geothermometry
2 . = -Igneous background
Diamonds | _ gimberlites
- Indicator minerals W4 3
- Geothermometry and geobarometry of kimberlites and
diamonds
Magmatic -C - Revigw off deposit types | 1
3 Sulfide Cu-Ni |~ Sonstramts rom experm‘lf?nta' petrology ws |3
. - Sulfide-silicate melt partitioning
Deposits - Depositional model
B s oo skl 5550 e TS e ) (i s 54l
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= - Review of the Bushveld and Stillwater complexes
PGE and Cr - golr;str;\|r;tsb1.‘|r.omI p:.a;.se ethklma we |3
Deposit - Sulfur Solubility In Silicate Melts
- Comparison of the origin of PGE and Ni deposits.
Rare Metal = - Controls of metal solubility in granitic melts
. - Tantalum and lithium deposits W7 13
Deposits :
p - REE-ND deposits.
4 * Midterm Exam W8 |3
. = - origin and classification of fluid inclusions
Flm-d - interpretation of fluid inclusion data W9 |3
Inclusions | - H20-NaCl and H20-CO2 systems
= -review of deposit types
Porphyry - geochemistry of alteration and mineralization
Deposits - fluid-melt partitioning and metal solubility in porphyry W10 |3
systems
5 - granite series, porphyry Mo & porphyry Sn deposits
Hydrothermal = metamorphism versus metasomatism
. - Gresens equations for gains and losses of elements
Alteration
- MacLean method of mass balance Wil |3
- Pearce Element Ratios applied to metasomatism
Epithermal = classification of gold deposits
Gold D ep osits = behavior of sulfur Wiz |3
6 - structural and metamorphic setting
. - fluid inclusion and stable isotopes wi3 |3
Orogemc .GOId - alteration and mass balance
Deposits - transport and deposition of gol
- VMS
Types of Ore |- A wi4 |3
7 Deposits
. = Review on some topics of this course W15 |3
Review
8 Midterm Exam Final Exam (theoretical) W16 |3
Total of Weeks/and Contact Hours Per Semester 16 48
Adadl) clelud) g aaludl) 230 Naa

B- Practical / Training/ Tutorials Aspects (if any) (1ed) Qilal) e gua ga 345 ddas,

No Practical/ Tutorials/ Exercises Aspects Week Due Cﬁ’:ltl?:t
1 | na

Total of Weeks/and Contact Hours Per Semester
Ahadl) clelud) g ) das Maa)

Teaching Strategies (i) <l yiu)

Lectures ddelaill bl paalaadll -
Self-Learning S\ ala3ll -

3agall clada g ushaill S a duas A vae pell i gall
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Brain Storming a3l cuaall -

Cooperative Learning - stadl) alaill -

Tasks and Assignments <ULl g il gl

No Assignment.s/ Tasks sl g g3 1\;[33‘1( Week Due
ool /il (sts3 s ) ey | LA sad
1 | Models of Sudbury Deposits Collaborative 2 w2
2 | Models of Skarn Deposits Collaborative 2 W3
3 | Models of Koroko Type Deposits Collaborative 2 W6
4 | Models of Cyprus Type Deposits Collaborative 2 wo
S5 | Models of Mississippi Type Deposits Collaborative 2 w12

| 0Total Score 4l M) 10/ 100

Learning Assessment 4ullal) alai 4

Proportion of Final
- Assessment Tasks Week Due D;{a:,k Assessment%
a1l Adasf 3 81l (£ gamil)as . AL ) A Apas
Al pasiil) (B oaul)iesa | 7 A
Tasks and Assignments o
1 ) y ALy W2,3,6,9,12 10 10%
Quiz / Oral Examination
2 eid LA/ 1 W6, 12 10 10%
3 Viderm Fxam ws 20 20%
4 Other t}:sp)(;s‘ (g L‘::_‘s;:essment 10 10%
Final Exam (theoretical)
> (525) il s s wie >0 0%
Total g saxal) 100 100 %

Learning Resources alxill jobaa o o o mie i m) s i i

1. Required Textbook(s) (C2> 0 &8 15 Y) 4 ) aal jall

a-- Ridley, J., (2013): Ore Deposit Geology. Colorado State University.
b- Robb, L.J., (2005):Introduction to ore-forming processes, Blackwell Science Ltd.

2. Essential References dailwall pa) yall

(Bl Ala e — Al anl 5l sl L gl i 1(1986) 2503 (Alaias laglus -]
LGl Ly S5 daala u_m:ud\ [ I (-;;Lmj\ [FERAPYEN @ dalee clandag (2015) dighac LSJL° @y ead) ) dana cage D

3. Electronic Materials and Web Sites efc. ...cx i) a8l ga g 4339 5N jalaal)

The USGS also has a number of mineral deposit models on their website
https://minerals.usgs.gov/products/depmod.html

Course Policies __ial) cilaliw

1 | Class Attendance 4salsill cillladl) ) gas dbons

UL 8 N ate Ala B 2 sy g <l palaal) (0 % 75 geang guotdll a3l -
gl JoRal) pladal Jgia (e aag <38 (o Gl pdlaall (e %25 llall Gl 1)

3agall clada g ushaill S a duas A vae pell i gall
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2 | Tardy _akial) ) gaal)

D) ey @13 oo a3 AL 1) g el pudalaa G B A58 5 ke (uad Baal AL 13) 5 pualaall Jgda calliall ey -
5 pudalaall J gia (e callal) alay Wty ol 53D Al al 13) 9wl (ha (A0S ) a3 jhal) Miasd (e (s 5k

3 | Exam Attendance/Punctuality oaie¥) by s

LUl ¢ gid Aay B adaa ga LS -

4 | Assignments & Projects a ldall g cilivadl)
aaal) gl sy Cuale 1) Al galla g pliafg Al B g ) jiall Hic JB (e ddaal) cgl) S Cidlal) Q) aley -
5 | Cheating (i

olal) ¢ gidi AaiY B dasa gh LaS -

6 | Plagiarism Juiy)

olal) ¢ gidi Aaiy B dasa gh LaS -

7 | Other policies s A} cluluw

= ekl aiay g dolaal) qladll i G alaall Gl jgudan Adla B JBY) o ddiaal o Jibigal) (BDE)
Ll LAy

3agall clada g ushaill S a duas A vae pell i gall
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Course Specification of:  Integrated Water Management

sleall Alal<ial) 5 00Y) . ks Ciliial ga

General information about the course J_dall (& dale Cilaglaa
1 Course Title Integrated V\!ater Management
A a slaall ALalgial) 5y
Course Code and Number
2 g A 3, GEOL 672
Credit Hours d3alzal) cileblud) Total
3 Credit Hours Iiect.ures Practical Seminar/Tutorial Saayl
JJall aaiaal) cle L) S e RS / -
3 - - 3
4 Study Level and Semester sale gagal (A Juadl)
(il Al Jualll g (g ghuall
5 Pre-requisites (if any) -
(a5 o) bl Aflud) cilallaial)
6 Co-requisites (if any) -
(@335 o) Aalaal cldhaiall
Program (s) in which the course is offered ua N asls ilwala
! Sl A Gy ) gl M.Sc. Earth Sciences
8 Language of teaching the course English
A (g Al
9 Study System palaiia
Al Al 3 AU
10 Location of teachi}lg the course A s
A G (Y
1" _Prepared by sl (A cubdld) o
Sl Sldia) 54 (g)da pasd Dr. Alkhateeb Y. Alkebsi
12 ko o i 2021

Lol YA cpted ol g ghuad (o lalll Baatinal) dsLudl sddaadla

Course Description __iell Ciua g
AVl ) el s Aalh ) )l caa
IWRM is a process which promotes the coordinated
development and management of water, land and related
resources, in order to maximize the resultant economic and
social welfare in an equitable manner without compromising
the sustainability of vital eco-systems

3agall clada g Jushill S ja das A Las sl (sl g gall
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Course Intended Learning Outcomes (CILOs) __iall ala3 &ila 3
After completing the course, the student will be able to: A 138 Ul ()5S0 G g sRal) Al )3 (e g day
:0)
al. | understand the hydrological cycle and flow of -al
water in natural and constructed environments,
including quantitative estimates of the water
fluxes
a2. | describe how components of the water cycle are —a2
influenced by human activity
a3. | explain how flooding, catchment runoff and
water storages are managed.

bl. | apply the water-balance equation to various -b1
hydrological problems in time and space

b2. | apply key technical methods (e.g. modelling, - b2
statistics, GIS) related to water and
environmental.

cl. | analyses hydrological data and municipal -cl

planning in order to evaluate water resource
management in an area

c2. | measure important components of the water -c2
cycle, especially flow measurements in streams

d1. | conduct and write a report on the results obtained -d1
from an individual project

d2. | deal with the uncertainty and different orders of
magnitude related to the measurements, data
analysis and modeling.

-d2

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
el all alail) cila jia pa ) il alal cila A dag) 3o

Lediad 3 ) jiall agen (Al il 2 j3e iy ey plal ) jiall s 3 iy e ) 4GS el )

Course Intended Learning Outcomes Program Intended Learning Outcomes
J)M\Q,ahy.aid\eh:male‘)h @Uﬁ!&.«’é.\}dﬂ\éﬂd\al@)h
understand the hydrological cycle and flow of | A1 | Show advanced knowledge and understanding of the
water in natural and constructed environments core earth science technical disciplines, notably in
al | . . . . ’ eology and in geophysics
including quantitative estimates of the water geology geopy
fluxes
describe how components of the water cycle are | A2 | Provide essential knowledge of the key applied
influenced by human activity geoscience and engineering  disciplines (i.e.
a2 geostatistics, petrophysics, and modelling) and to
appreciate their relationship and inter-dependency
with the core geoscience subjects
explain how flooding, catchment runoff and A3 | Demonstrate advanced understanding of earth
a3 water storages are managed. system relevant to deeper knowledge of a chosen
specialization
A4 | Show understanding of the complexity of natural
resources environments for sustainable management
in exploration and production.
3agall clada g Jushill S ja das A Las pedl) g gall
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apply the water-balance equation to various | B1 | Describe, identify and interpret a range of geological

b1 . . ials i
hydrological problems in time and space materials in the laboratory and field.

B2 | Determine and interpret the geology of a region via a
range of field-based techniques.

B3 | Utilize geological knowledge and data for modeling
purposes (for example, for evaluation of scientific
hypotheses, for hazard mitigation, or for resource

estimation).
apply key technical methods (e.g. modelling, | B4 | Apply a diverse range of methods of analysis,
statistics GIS) related to water and evaluation and promotion, including quantitative
b2 environn,lental and qualitative (e.g. empirical social research), IT-

based (e.g. GIS applications, petroleum basin
modelling, hydrogeological modelling).

analyses hydrological data and municipal | C1 | Carry out a range of field-based studies (e.g.,

¢l | planning in order to evaluate water resource geological mapping, sample collection and recording
. of field observations).

management 1n an arca

(C?2 | Draw and describe geological features, specimens
and thin sections.

measure important components of the water | C3 | Use appropriate numerical, statistical and graphical

cycle, especially flow measurements in streams methods or software effectively to solve numerical,
’ spatial, temporal and geometrical problems.

c2

C4 | Assess and carefully consider the cultural,
environmental, and economic impact of global
business activities on natural resources.

deal with the uncertainty and different orders of | D1 | Present work and findings with clarity and accuracy,
d2 magnitude related to the measurements, data orally (including presentation) and in writing
analysis and modeling.

D2 | Participate effectively, either independently or as a
member of an integrated team demonstrating a
knowledge of a number of research techniques and
procedures

conduct and write a report on the results obtained | D3 | Use appropriate software packages to prepare

d1 C g - . ¢ 5
from an individual project written reports, essays, posters and presentations

D4 | Use the internet critically for information retrieval
and to communicate geological knowledge effectively.

Alignment of CILOs to Teaching and Assessment Strategies
o 8] 9 () il il aleil) il jiia dag) 9o

First: Alignment of Knowledge and Understanding CILOs
g8 g (g ) bl Sy (agll g i laall) el alad cila A dag) g 1Y )

Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
ol g 48 jrall /) jial) iy i ) Cilaa) s oo 981 i) fiaa)
a1 - | understand the hydrological cycle and || Interactive Lectures Examinations,
flow of water in natural and constructed || Discussion Assignments,
environments, including quantitative || Case study Oral presentations

estimates of the water fluxes

a2 - | describe how components of the water
cycle are influenced by human activity
a3 - | explain how flooding, catchment runoff
and water storages are managed.

Second: Alignment of Intellectual Skills CILOs

3agall clada g Jushill S ja das A Las sl (sl g gall
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Intellectual Skills CILOs Teaching Strategies Assessment
Aiall) &l jlgall /) Rall cila A Ot ) Cila) i Strategies
o810 il i)
b1 - apply the water-balance equation to|| Discussion Essay test,
various hydrological problems in time||] Demonstration Assignments,
and space | Brain storm Oral presentations.
b2 - apply key technical methods (e.g.|| Problem solving
modelling, statistics, GIS) related to
water and environmental.

Third: Alignment of Professional and Practical Skills CILOs

S 5 (g 1) i) saaly (Asland) g digeal) <) jlgeall) sl alas cila e dag ) ga NG

Professional and Practical Skills CILOs
Ataal) g digall il jlgalt /[ y8all Sila Aa

Teaching Strategies
i) claan) i)

Assessment Strategies
A 984 Cilaand) i

water  cycle, especially  flow

measurements in streams

c1- | analyses hydrological data and|| Computer based teaching Achievement tests
municipal planning in order to evaluate|| Tutorials & practical Chart Drawing
water resource management in an area || classes, practical exams
C2- | measure important components of the|| case study,

Fourth: Alignment of Transferable (General) Skills CILOs

A 983 9 (g i) il iy (Aalad) &l jlgeall) | sRall alad il jia dag ) ga slagl

Transferable (General) Skills CILOs

Lalall i) cils e

Teaching Strategies
Al Sl i

Assessment Strategies
ad g8} i) s

orders of magnitude related to the

d1- | conduct and write a report on the | Small group working Achievement tests
results obtained from an individual | Student-led Seminars Team working
project Case Study Method

d2- | deal with the uncertainty and different

measurements, data analysis and
modeling.
Course Content el (5 giaa
A- Theoretical Aspect kil cilall
No Main topics Sub Topics weeks h(:::l:: (symbols)
L)) e gua gl Lo il el gua gal) g e | T :::L
A ladl) A
1 the processes of the such as precipitation, evaporation 3 al a2
water cycle
m dagadl Glada g yaghill S ya Aias P TS{IRTPNS ) (i g gall
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the presence of soil

) water and ) 6 a3 bl
groundwater, and cl
runoff.

including the presence of recharge
3 Processes at the and discharge areas, the influence > 6 a3 bl
catchment scale of topography on runoff formation, cl
and flooding.
Describe and predict for a given
water resources system the main
Influence of forestry, hydro‘logic'al, hydraulic chemical
. .. and biological processes and a2 a3
agriculture, cities

4 and dams on runoff how thfese processes are ' 2 6 bl b2

dynamically linked with aquatic c2dl

and the water cycle. ecosystems as well as with

human activities such as land
and water use and pollution.
Describe and explain the main
concepts and instruments for

Water balance analyzing apd influencing 22 a3
formal and informal

5 calculations for river . 2 6 bl b2
arrangements for water quality

basins and lakes. . : . c2dl
management, including policies,
laws and institutions, and by
adopting a historical perspective
Explain the key concepts for
Chemical and %ntegrgte.d, mult1d1sc1phnary and
. . interdisciplinary analyses of a3 b2
6 physical processes in . . 1 3
lakes. aquatic ecosystems and describe c2dl
the challenges of such
approaches;
Describe concepts to determine
the value of water for various
uses and users in (amongst
. ) . a3 b2
Water planning in others) economic and ecological
7 . . 1 3 c2dl
society terms and explain how these 0
concepts can be used in water
resources planning at various
spatial and temporal scales
municipal plans for a3 b2
8 water supply and 2 6 clc2
treatment dl d2
water resource a3 b2
9 management in 1 3 c2dl
Yemen d2
Number of Weeks /and Contact Hours Per Semester 14 42
Aladl) cileludl g anba) 33
3agall clada g Jushill S ja das A Las sl (sl g gall

203 of 219



Republic of Yemen Ministry of Higher el Ay ggand)
Education & Scientific Research g alad) Eaall g Mal) asdadll 30 5
Council for Accreditation & Quality ) aslail) Baga (lada g aicl) (ulaa

Assurance e . ]
S

Sana'a universty #laia 4l

B- Practical Aspect (if any) (<2 o) dslard) s g gal)

I~ No. of
il i /o ladl) fAland) e gua gall No. of Contact CILOs
No. P ical / E Sl Tl ial . We‘eks hours (symbols)
ractica xercises/ Tutorials topics gt 3 | dna ety | oA s s
1
Number of Weeks /and Contact Hours Per Semester
L) o lad) g b)) (an)

Teaching Strategies ()i <) sl
= Interactive Lectures

= Discussion

= Problem solving

= Case study,

= Computer based teaching
= Student-led Seminars

Tasks and Assignments <UIS) g Sla 5l)
Assignments Week
Assignments/ Tasks kind (individual | Mark Due CILOs
No ) gl /el Gaehps | 2| e | Gomeon)
= = C 3 dian : 4 cla A
(i85 /ﬁﬁ) e i) pid) oA
. T clc2dl
1 Project IWRM about Yemen individual | 15 | W12 a0
| Total Score 4> 3 Alaal | 15 | |
Learning Assessment Aalhal) alad 05
Mark Proportion of
No AssessmePt Tgsks Week Due gy Final CILOs (symbols)
ptil) ddalil) Mg gl | L7 uﬁe;s\ﬂ?lfi/fm aladl) il A
1 Tasks and Assignments 15 15 al,a2,
el  daisy) a3,b1,b2
2 Seminar w12 15 15 dl,d2
Midterm E al,a2, a3,
idterm Exam
3 il i i) ws 15 15 b1,b2,cl,
c2
4 Other types of assessment 5 5 All
AT Cilapi
Final Exam (theoretical) All
> (53) ol s i e 30
Total AlaaY) 100 %100
_ dagadl Glada g yaghill S ya Aias P TS{IRTPNS ) (i g gall
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Learning Resources alaill jdbaa oo s s oo ) i 0 AglS
1. Required Textbook(s)(C24 & 25 Y) Al aaljall
1. Karanth,K.R., 1993, Groundwater Assessment Development and Management, TATA
McGraw Hill, New Delhi, India
2. Todd D.K., 2005, Groundwater Hydrology, Wiley, USA.
3. Essential References 8aibwal) pa) jal)
1. Fetter, 1990, Applied Hydrogeology, CBS, India.
2. Groundwater Hydrology by Herman Bouwer (1978).
3. Chow Maidmen Mays, 1998, Applied Hydrology, Mac Graw Hill, Usa.

4. Electronic Materials and Web Sites efc. ...cx i) a8 ga g 435 A jalaal)

Course Policies __Aal Sl
1 | Class Attendance dsaail) cililladll ) gdas Al

LY 213N ase Ala B ajang i palaall (e % 75 sgdas gulall a3l -
) el Glata) JgAa e a a8 (9l Gl kol (e %25 i) cud 1)

2 | Tardy Alia) ) gal)

J‘Sﬁ\uklg&..ﬁdp 30 AL 1 ‘a\ﬂw&ﬁgé&ga Sdie (uad aal AL 1) §_ualaall Jgia &..wa -
B palaall J gaa e qulldal) aday Wdny al i) Al al 13) g acadl) (o (AU IR0 A5 ) Ral) U e g 5id

3 | Exam Attendance/Punctuality i) bl ga

Ul ¢ gid Aady A e ga LS -

4 | Assignments & Projects a: liall g cilivacil)
LAdaal) gl cuabe 13 Agalla & pliafg dadl) B o) jal) i) J Gy d2aal) ciBgl) B i) Ul aley -
5 | Cheating (&l

L Lalald) ol ¢ gid dady gakat -

6 | Plagiarism Jui)

L Lalald) ol ¢ gid dady gakat -

7 | Other policies ¢ 3 Gl
P alaba) diayg ddaleral) Gladl) gl @l jmdlaall callal) ) gidaa Ala A J8Y) o ddraial gl Jilagall (BE) -
RARIERY]

3agall clada g Jushill S ja das A Las sl (sl g gall

205 of 219



Republic of Yemen Ministry of Higher diall Ay ) sgaall
Education & Scientific Research : alad) Cadl g ladl anlail) 30 59
Council for Accreditation & Quality ) el B39 et g aie ) Gulaa

Assurance e . ]
4

Sana'a universty Plemm e

Faculty of Petroleum & Natural daadal) 8 ) gall g gl /A8
Resources
Program M.Sc. Earth Sciences wa Yl agle A pdualal /gl

2021 -2020 :2alall alad)
Course Specification of:  Integrated Water Management

sleall Alal<ial) 5 00Y) . da Ciliial ga

Information about Faculty Member Responsible for the Course __iall v oo cilaglaa
Name . Office Hours (weekly)
aciy) Dr. Alkhateeb Y. Alkebsi (55 ey Sl Ll
Location &Telephone No. SAT | SUN| MON | TUE | WED THU
gl a8 g (ylsal) Cond) | 2 | oY | sUDEN | slag M) | Gasedd)
E-mail .
8 RS 3 ) k.alkebsi@su.edu.ye
General information about the course __iall (e dale Cila glaa
1 Course Title Integrated Water Management
: S el slsall Alalgiall 5 jlaY)
Course Code and Number
2 . M
iy Al ey GEOL 672
. _ .Credit Hours 8alzal) U-'\Sljd‘ : )
3 Credit Hours <l palaa s G s/ S “Total
’ DAl Baddieall cilelud) Lecture Practical Seminar/Tutorial
3 - - 3
Study Level and Semester . .k .
4 . R sicale gagad AGY Juadl)
oyl Juaaill g s giaal) sl il
5 Pre-requisites (if any) -
) (@339 0f) SR ALl cilalhaial)
6 Co-reqyisites (if any) -
(@35 of) dablaall lalbaial)
- Program (s) in which the course is offered e asle iiala
) S A gy gl el M.Sc. Earth Sciences
Language of teaching the course .
8 " . 2
A s English
9 Location of teaching the course Faculty campus
) DAl (s 55 (e y camp

Lol YA idad ol o ghead (g bail) Bainall Ao luad) s Aiade

Course Description __iell Ciua g
IWRM is a process which promotes the coordinated
development and management of water, land and related

resources, in order to maximize the resultant economic and

n 3agall clada g Jushill S ja das A Las sl (sl g gall
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social welfare in an equitable manner without compromising
the sustainability of vital eco-systems

Course Intended Learning Outcomes (CILOs) __aall alad cila 34

:After completing the course, the student will be able to | :0)) o 1,38 quldall ¢ €5 g jiall Aal )3 (e £ L) 2ay
al. | understand the hydrological cycle and flow of -al
water in natural and constructed
environments, including quantitative
estimates of the water fluxes

a2. | describe how components of the water cycle —a2
are influenced by human activity

a3. | explain how flooding, catchment runoff and
water storages are managed.

bl. | apply the water-balance equation to various -b1
hydrological problems in time and space

b2. | apply key technical methods (e.g. modelling, -b2
statistics, GIS) related to water and
environmental.

cl. | analyses hydrological data and municipal -cl

planning in order to evaluate water resource
management in an area

c2. | measure important components of the water -c2

cycle, especially flow measurements in streams

d1. | conduct and write a report on the results -dl
obtained from an individual project
d2. | deal with the uncertainty and different orders -d2

of magnitude related to the measurements, data
analysis and modeling.

Course Content __dall s siaa

A- Theoretical Aspect 4Bl Cle g gal) 21455 Ao

Contact
N Main Topics Sub Topics . \j\:eek Due Hours
o A ) e g gal A i) e ga pal 1410 £ gl | ol
Al
The processes of the such as precipitation, evaporation
1 Week 1 3
water cycle
| ¢« NIRRT ) (i a2

207 of 219



Lal) Ay sgandl
) Gl g lall astatl) 305
aalail) Baga (a9 Alaie ) (ulaa

Republic of Yemen Ministry of Higher
Education & Scientific Research

Council for Accreditation & Quality

Assurance
Sana'a universty

Al
slaia daala

the presence of soil
p | Waterand week23 |6
groundwater, and
runoff.
Processes at the iqcluding the presence of recharge and
3 discharge areas, the influence of topography Week 4-5 6
catchment scale . X
on runoff formation, and flooding.
Describe and predict for a given water
resources system the main hydrological,
Influence of forestry, hydraulic chemical and biological
4 agriculture, cities and processes and how these processes are Week 67 6
dams on runoff and dynamically linked with aquatic
the water cycle. ecosystems as well as with human
activities such as land and water use and
pollution.
5 Mid Term Exam Week 8 3
Describe and explain the main concepts
and instruments for analyzing and
Water balance influencing formal and informal
6 | calculations for river arrangements for water quality Week 9-10 6
basins and lakes. management, including policies, laws
and institutions, and by adopting a
historical perspective
Explain the key concepts for integrated,
Chemical and physical multidisciplinary 'and interdisciplinary
7 processes in lakes. analxses of aquatic ecosystems and Week 11 3
describe the challenges of such
approaches;
Describe concepts to determine the value
of water for various uses and users in
Water planning in (amongst others) economiq and
8 society ecological terms and explain how these Week 12 3
concepts can be used in water resources
planning at various spatial and temporal
scales
municipal plans for
9 water supply and Week 13-14 6
treatment
water resource
10 management in Week 15 3
Yemen
11 Final Exam Week 16 3
Total of quk§/and Contact Hours Per Semester 16 48
Llad) oLl g abuadl) 225 Jan)
10 Bagall Gladay s ghall) 3S e das 4l e peal) a5 i gall
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B- Practical / Training/ Tutorials Aspects (if any) (1ed) qulad) Cile gua ga 385 dhd

Contact
N Practical/ Tutorials/ Exercises Aspects Week Due Hours
o Ol / plgeall /dard) e gua g e I
Atedty
1 |na W1
Total of Weeks/and Contact Hours Per Semester 14
Adadl) clelud) g ) 23e Maa
Teaching Strategies (-3 <) i
- Interactive Lectures
- Discussion
- Problem solving
- Case study,
- Computer based teaching
- Student-led Seminars
Tasks and Assignments <USil) g bl ol)
Week
No Assignments/ Tasks el g g Mazk Due
el ol /eaulgl) (st /s 8) ':‘é:) ‘“ &JM‘
L4
1 | Project IWRM about Yemen individual 15 W12
5 15/150
0Total Score 4,3 Alaa) 10/100

Learning Assessment dulhl) alai 0.5

Week Due Proportion of Final
Assessment Tasks i Mark Assessment%
e TN I N NI R
e ﬁ\’h'“ Adatiuall @@‘
Tasks and Assignments
1 S 1) 15 15
2 Seminar W 12 15 15
Midterm Exam
3 Sl oy sl w8 15 15
Other types of assessment
4 A s > S
Final Exam (theoretical)
> (6 5) ool ks s wie S0 50
Total § gaaal) 100 100 %
1 Bagall Clada g o shaill 3S 3o das 1<) dyae i) i s gall
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Learning Resources alaill jdbaaa oo i oomi i ) i a0 4l
5. Required Textbook(s)(Cwa4 &8 255 Y) dawisl) aalpall
2. Karanth,K.R., 1993, Groundwater Assessment Development and Management, TATA
McGraw Hill, New Delhi, India
6. Todd D.K., 2005, Groundwater Hydrology, Wiley, USA.
7. Essential References dailwall aa al)
4. Fetter, 1990, Applied Hydrogeology, CBS, India.
5. Groundwater Hydrology by Herman Bouwer (1978).
6. Chow Maidmen Mays, 1998, Applied Hydrology, Mac Graw Hill, Usa.

8. Electronic Materials and Web Sites efc. ...cx i) ad) ga g 43 g ASY) jalaal)

Course Policies Jdal) Slubiw
1 | Class Attendance dsadail) cililladll ) gdas Al

Ay 3N pi s B p g Sl plaal a % 75 guang il p 5
gl el pladal Jgia (e asag 38 (o Gl pdlaall (e %25 il Gl 1)

2 | Tardy Al gal)

J‘Sﬁ\"k’grﬂs& 30 AL 1 ‘a\}bw&%gé&ga Sdie (uad aal AL 13) 5 _ualaall Jgia &Juw -
B palaall Jsda (e allal) aday ey ol SN) Ay al 13) g anidl) (e (AUS A o5 ) jRad) S (e (s s

3 Exam Attendance/Punctuality ¢lais¥) ki g

Ol G gid dady A e ga LS -

4 | Assignments & Projects il g cilimil)
) CB gl day Cuabe 1) A gaila S yiiatig AAY) B o) jRal) S JB (e daaall ciBgl) B Cadlsal) Qullal) aley -
5 | Cheating (&l

LA daldl) cdihal) ¢ gids ey gk -

6 Plagiarism Juiiy)

LA dalal) cdlbal) (¢ gids Aady gkt -

7 | Other policies s 3 clulu
b labal ey g Alerall el gf il jmdalaall il gmdas Ala L J8Y) o Al i Jiligall 381 -
L) LIAY)

-

12 Bagall Clada g o shaill 3S 3o das 1<) dyae i) i s gall
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Course Speciﬁcation of: Natural Hazard Assessment

ganilig Lmphal) JhlAall ;)R Cliial ga

General information about the course J_Aal) (& dals il glra
1 Course Title Natural Hazard Assessment
ol aud Lganiliy yhliall 4kl
Course Code and Number
2 sy il 3, GEOL 674
Credit Hours 8aizal) cis lud)
. . : Total
Credit Hours Lectures Practical Seminar/Tutorial aay)
3 Al Baaiaal) cilelad) i palaa e Ol / ane 7
3 0 0 3
Study Level and Semester "~ .
. . i) )
4 ol o) el 5 5 gional Second Semester Al Juadl
5 Pre-requisites (if any)
(€33 9 O LAl dilad) clllaial) o
6 Co-reqqisites (if any) Application of Remote Sensing & GIS
(<2 5 &) alaal) cllhial) and Advanced Structural Geology
- Program (s) in which the course is offered wa N asle siuale
ool Al Gy () ali ) M.Sc. in Earth Sciences
8 Language of teaching the course Lo Aad + dgjulad) Al
DAl g i Aad English + Arabic
9 Study System alas)
BB ;\AH‘J-\ elﬁi
10 Location of teaching the course Lakal) 3 ) gall g J g il A0S
oA (i (S Faculty of Petroleum and Natural Resources
Prepared by s N 2 i
11 i) e 3 ((5)28 Gl AY Cild v 3,0,
12 Date of Approval
daalad) (udaa (e Saic ) f -

Lol NA e (el g gbud (o lalll Baadeal) Ao Ludf sddaadla

Course Description _ial) ciua

Aodayl ) ) el s duall el Caa

This course studies how the natural processes of Earth | <Dalls s V) el duuhll cldead) of oS ) a1 138 Gy
systems, the atmosphere, and the hydrosphere lead to events | &S il yia Juay e 3506 Eaal ) (255 Sl Gl (552l
capable of delivering catastrophic strikes to humans on the | <lleall e S 50w &l jliasll Zp 8l sball Glai e 00
scale of the individual lives of civilizations. We will focus on | <l laii¥ly daca ¥ <l jle¥ly JOV3I Jie Glaadl dua gl gl
the geological processes of events such as earthquakes, | W_lis oalisas zlsals oluall Cisliy yualell s cililoagll  4pS ,
landslides, volcanic eruptions, floods, hurricanes, water | ¢ yhlaall s3gd &l 3l 5 LS Chaall Guyni Cosu bl sl
pollution and tsunamis, and their local and national impact. | < salls cleia (Aaill 5 Led Alain¥) y Hhalaall daein¥) cilee 5 (3 5k
We will examine the spatial and temporal events of these | 3¢ @YWl (e HIS A5 ¢ S Al bl 5 Lla®Y) 5 e laial)
risks, the methods and processes of preparing for, responding | (i baaiue Ala Glud )2 Aapdall ja) shall 038 Aasi jall &SI ana (40
to and recovering from risks, and the social, economic and Al 53 pralaall Cilaaisall
policy aspects that influence and, in many cases, increase the
magnitude of disasters associated with these natural
phenomena. Case studies drawn from contemporary and
ancient societies

Basall Clacag kil e dpae A e o) s iua
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Course Intended Learning Outcomes (CILOs) Al alal &ila 34

After completing the course, the student will be able to: 10 e 108 Ul )9S g jBall Al 3 (e £1gailY) ny
al. anwledge and upderstanding of geosciences and agid o gl i sl nl sl gl 46l —al
environmental sciences
a2. Providir}g knowledge gf thg relationship between aptigh U sl sl 5 a1 psle Co BBMall 4dpnall i3 | — a2
earth sciences and engineering geology
Description of the types of rocks in the field and in . . L -
b1. pidall | siaaall &) 53 -b1
the laboratory aally il 2 g
The application of remote sensing by studying the e g A Hall ddbaie Al oy 2y e HladiuY) ks
b2. o . - - b2
study area and identify the rocks and phenomena ikl sl
Application of remote sensing techniques using e slrall alas aladinly 3oy e i) L Gadas -
b3 | geographic information systems (GIS) to obtain Lail A ) 5 daa o el UL e J panll 480 j2all | - b3
geological data and produce hazard maps bl
c1. | Implementation of field studies to identify rocks and o hadll (8Ll 5 ) auall o o pill agitase il jo 35 | cl
* | dangerous places (floods - landslides (D hedY)-J spndl)
Classifying and describing the different types of Caa Al jall Gl 5 Aaliaall  paall o il Caa gy caiial
c2. . . -c2
rocks as well as studying under a microscope el
¢3. | Use of geographic information systems (GIS) e cadaill g Hhalaall bl A #l 3 GIS gl e pladiul -3
' | software to produce hazard maps and mitigation \giaa
Planning in a proper way how to avoid or minimize ol SU dpbuadl Y Caga o) Cviat] daulia 48 ylay lalady
c4. L. | -c4
the negative impacts of Natural hazards aganlal
di Discussing and studying cases from all over the Ladlad) Llail) 5 allall il ppan (e s Al 50 5 Bl - di
" | world and the remedial measures used Aeadill
d2. | Search for information using the library and internet (s A ) pall 5 4iSall o e sheall e Sl | a2
resources

Alignment of CILOs (Course Intended Learning Outcomes) to PILOs
ol all alail) cila jiia aa ) jial) Al cily i dag) ga
s i Al pes 1 70l 7 i iy sy o) el il e iy Sy S ola )

Course Intended Learning Outcomes Program Intended Learning Outcomes
DAl (e B3 gualal) alail) Eila A Telial) (e B3 gualialf aladl) s A
al Knowledge and understanding of geosciences and Al Show advanced knowledge and understanding of
environmental sciences the core earth science technical
a2 Providing knowledge of the relationship between A2 disciplines, notably in geology and in geophysics
earth sciences and engineering geology
Description of the types of rocks in the field and in the Describe, identify and interpret a range of
b1 Bl . LT
laboratory geological materials in the laboratory and field
b2 The application of remote sensing by studying the B2 Determine and interpret the geology of a region via
study area and identify the rocks and phenomena a range of field-based techniques
Application of remote sensing techniques using Utilize geological knowledge and flata for 1jnod.eling
b3 | geographic information systems to obtain geological B3 | PUrposes (for example, fo.r.evgluanon Cif el
data and produce hazard hypotheses, for hazard mitigation, or for resource
ata and produce hazard maps entimation
Implementation of field studies to identify rocks and Ctigy out a range oif iffelibrsed stud} & (8
cl dangerous places (floods — landslides) Cl1 | geological mapping, sample collection and
& P recording of field observations).
2 Classifying and describing the different types of rocks o) Draw and describe geological features, specimens
specimens and thin sections and thin sections.
Use appropriate numerical, statistical and graphical
Use of geographic information systems software to methods or software effectively to solve numerical,
c3 o C3 . .
produce hazard maps and mitigation spatial, temporal and geometrical problems.
Planning in a proper way how to avoid or minimize Assess and carefully consider the cultural,
c4 . C4 . .
the negative impacts of Natural hazards environmental, and economic impact
5asadl Claday oy sl S ja apes TS e ) (i s 54l
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of global business activities on natural resources.
Present work and findings with clarity and

Discussing and studying cases from all over the world

d1 and the remedial measures used Dl accuracy, orally (including presentation) and in
writing
Search for information using the library and internet Ut 9 1nternet. caliteellly fo.r i o raiiovell
d2 reSOUTCes D4 | and to communicate geological knowledge

effectively

Alignment of CILOs to Teaching and Assessment Strategies
an 588 9 (pa pail) st Yy aledl) cla i dagl ga

First: Alignment of Knowledge and Understanding CILOs
e 9831 9 (g i) il iy (age) g i jlaall) ) jiall ala cila e dag) ga :Y

Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
ol & grall /) jhall iy e 8 g o 581 gl i
al - | Knowledge and understanding of geosciences Interactive lectures Short tests
and environmental sciences Self-learning End of term test
a2 - | Providing knowledge of the relationship Brainstorming
between earth sciences and engineering Collaborative learning
geology

Second: Alignment of Intellectual Skills CILOs
ﬁjﬂb Gl o) sl (3...,\3&35\ Q\Jl.g-d\) Al Ph.ﬁ Gl A L}‘JA :l,.\il.:'a

Intellectual Skills CILOs Teaching Strategies Assessment Strategies
ALl @l jlgall 7 Ral) cila )i () claan) i) H,m Gilband) )
bl - Description of the types of rocks in the field

and in the laboratory

The application of remote sensing by )
b2 - studying the study area and identify the Interactive lectures

rocks and phenomena Self-learning Short tests
Brainstorming End of term test
Application of remote sensing techniques Collaborative learning

using geographic information systems to
obtain geological data and produce hazard
maps

Third: Alignment of Professional and Practical Skills CILOs
S g g 300 ) sy (land) g Aigeall <l jlgeall) sl alis cila jia dag) g s NG

b3-

Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
Agleal) g duigall i jlgalt /) iall il JAa Gl clan) i) PRR T | R RN I

c1- | Implementation of field studies to identify
rocks and dangerous places (floods —
landslides)

¢2- | Classifying and describing the different
types of rocks specimens and thin sections
¢3- | Use of geographic information systems
software to produce hazard maps and
mitigation

c4- | Planning in a proper way how to avoid or
minimize the negative impacts of Natural
hazards

Fourth: Alignment of Transferable (General) Skills CILOs

Interactive lectures
Self-learning Short tests

Brainstorming End of term test

Collaborative learning

Basall Clacag kil e dpae A e o) s iua
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A S g ) il iy (Lalad) il jlgall) | jRal) alad il jiia dag ) ga slag) )

Transferable (General) Skills CILOs
dalad) ) ) cila A

Teaching Strategies
g ) il fina

Assessment Strategies
A 981 o) i

d1- | Discussing and studying cases from all
over the world and the remedial measures
used

d2- | Search for information using the library
and internet resources

Interactive lectures
Self-learning

Brainstorming

Collaborative learning

Short tests
End of term test

Course Content __dall s siaa

A- Theoretical Aspect &l cilal)

No. of | No. of
. . q weeks | Contact
No _Main topics _Sub Topics e hours CILOs (symbols)
) A ) e gun gal) Ao ) cle g gall bl | oL Sl s e 5say
Aadl)
1 Introdpctlon Natural Hazards 1 3 al,a2,bl,c2,
and Disaster management
Internal Structure of Earth
g and Plate Tectonics 1 3 al.a2,blc2,
3 Earthquakes 1 3 al.a2,bl,cl,¢2,c4,d1,d2
4 Tsunami 1 3 al.a2,bl,c1,c2,c4,d1,d2
5 I;atl{?l Hazards: causces, Volcanoes and Volcanic Eruptions 1 3 al.a2,bl,cl,c2,c4,d1,d2
1stribution pattern, -
6 consequences and mitigation Landslides 1 3 al.a2,bl,cl,¢2,c4,d1,d2
7 | measures for : Water pollution 1 3 al.a2,bl,cl,c2,c4,d1,d2
8 Subsidence apd Soil Expansion 1 3 al.a2,bl.cl,c2,c4,d1,d2
and Contraction
9 River Flooding 1 3 al.a2,bl,cl,c2,c4,d1,d2
10 Hurricanes 1 3 al.a2,bl,b.cl,c2,c4,d1,d2
- Geological map
Application of Remote - Watershed and flooding maps
11 | sensing using Geographic - Landslides (Slope Stability) map 4 12 | al.a2,b1,b2,b3,c1,c2,c3,c4,d1,d2
Information System (GIS) - Zonation Hazard map
- Land use and Land cover map
Number of Weeks /and Contact Hours Per Semester 14 48
Aladl) cileludl g anbady) s
Teaching Strategies (i) <) i)
= Interactive lectures
= Self-learning
=  Brainstorming
= Collaborative learning
Tasks and Assignments <<l g Sl 5l)
- Assignment.s/ :l‘asks Asgﬁ';‘i';:l‘l‘;:‘j“d Mark | Week CILOs
‘."9‘3‘“ / u..'\SS.\S\ collaborative) A Due (symbols)
n dagall Glada g i ghill S pa Aias I S{IRTIPNS el (i i gall
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i<l g o8 Laliawal) £ soul aldl) cla i
(a3 /s 28) Lau)
1 . . al, a2, bl,
Participation 5 monthly b2, cl, c2
2 . End of 4 | a1, a2, b1,
Quizzes 5 lectures | b2,cl, c2
| Total Score 42l e [ 10 | |
Learning Assessment 4ulhll alai 2.
Mark | Proportion of Final
No. Assesgneyt ;l“.z‘lsks \ngk Du‘\e gty Assessment¥e CILQs Ssyn{bols)
pail) Adaca il I R e s
1 Quiz, PARTICIPATION, SEMINAR W6, 12 50 50% al, a2, bl, cl,
S c2,d1,d2
Final Exam (theoretical) ° al, a2, b1, b2,b3.
2 (5 0) sl i sl wie S0 30% cl, c2,c3,c4,d1,d2
Total Ay 100 %100

Learning Resources alail) jabaa oo s oo qin o) i a9

1. Required Textbook(s)(Ce222 (8 15 Y ) dewi ) aa sall

Keith Smith (2013) by (6th edition) Environmental Hazards, Routledge Publishing.

Essential References 5xibwall a2l jal)

2. Electronic Materials and Web Sites efc. ... 5y a8l ga g 4355 5N jaladl)

http://www.unisdr.org/eng/library/libterminology
www.bmtpc.org/disaster.htm
http://www.fema.gov/hazards/landslides/landslif.shtm

Course Policies __ial) Clubiw
1 Class Attendance dzesdail) cililladl]  gas dbo

A ) SN pae Alla (B gy g & pdalaall (a %o 75 sy a3k -
gl Rl pladal J5aa (e p g 38 Gt @l pdlaall (e %25 qalldal) qusd 1)

2 Tardy Akl ) gaal)

il a5 8 ] Jany D oo Bl AL 13] g () palaa E3E B 488 5 yde (uad Baad JALE 13) B pualaall Jgds llall ey -
S palaall Jsia cre qllal) s Lhamy @\jﬂ‘i\ Al @5 139 @uﬂ\ (S I ‘ug' B

3 Exam Attendance/Punctuality oaia¥) byl gz

el ¢ gid Aady 8 adaa 9a LS -

4 Assignments & Projects g Léall g ciliyal)
aaal) i gl) day Cualu 13 U gila & yiiafig ddadd) B o) ) 8al) M Jd (e ddaal) gl B i) culldal) aley -
5 Cheating (i)

LAY Lalal) Gl o sid Aady gk -

6 Plagiarism Jaiiy!
LAY Lalal) Gl o sidd Aoy gakd -

7 Other policies ¢ il cilulu
LAY A el ey g cdalaral) qladll i e palaall callall ) gas s B J8Y) e dbaal of Jligall (BDE) -

Basall Clacag kil e dpae A e o) s iua
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Faculty of Petroleum and Natural Resources
Program M.Sc. in Earth Sciences

Laglall 31 gall g Jg il Al
wa V! ejhé)f.\.\u@bd\@lﬁﬁ
2021 -2020 : 2l alad)

Course Plan (Syllabus): Natural Hazards Assessment
el g dgadal) jhlilal) ;) Al dlad

Information about Faculty Member Responsible for the Course __ial) iuf oo cilaglra

Name Bassim Shaif Abdul Kader Office Hours (weekly)
Y‘ 1 N R - u 6
p Al Khirbash (L saa) AiSal) cile L)
Location &Telephone No. || Faculty of Petroleum and Natural SAT | SUN | MON | TUE | WED THU
gl a8 plsal) Resources +967-772778900 Coadl | oaa¥ | i | s | sl | Guedd)
i E-mail b.alkhirbash@us.edu.ye
I AN 3 0 dralkhirbash@gmail.com

General information about the course _dall (& dale cila glaa

1 Course Title Natural }Iazards Ass?ssment
) DAl and Ll g el Jlalial)
Course Code and Number
Credit Hours 33alzal) cileld) eyl
3 Credit Hours ) palaa s SRS/ e e
’ S8l Baddieall clelud) Lecture Practical Seminar/Tutorial
3 0 0 3
4 Stu‘c’lz‘fﬁ‘v esl :}n“ ‘;i:eﬁmegter Second Semester 1l Juadlh
5 Pre-requisites (if any) .
’ (a9 o)) Ludall Adlud) cilyllatial)
6 Co-requisites (if any) Application of Remote Sensing & GIS
’ (@325 ) dalaall cilthial and Advanced Structural Geology
7 Program (s) in which the course is offered Ga N asle (A siuale
: A A Gy 52 el ) M.Sc. in Earthl Sciences
8 Language of teaching the course Ao Al + 4 lad) Al
) LRl (g5 AR English + Arabic
9 Location of teaching the course Aanhal) 3) gall g J g i) A4S
: DRl Gy ol Faculty of Petroleum and Natural Resources

Lol A piled ool (g ghaad (o lalll Baatinal) Ao luadf sddaadla

Course Description __iall ciaj

This course studies how the natural processes of Earth
systems, the atmosphere, and the hydrosphere lead to
events capable of delivering catastrophic strikes to
humans on the scale of the individual lives of civilizations.
We will focus on the geological processes of events such
as earthquakes, landslides, volcanic eruptions, floods,
hurricanes, water pollution and tsunamis, and their local
and national impact. We will examine the spatial and
temporal events of these risks, the methods and processes

CMally (aY) Aadatl Akl cilbleall o S a3 oy
LS @l e Jlay e 5,08 cilaal 1) ga55 Al Gl s 5ad)
clledl e S Gl jlaall 30l slall Gl el
o ladiVl s a1l ey IOV e Elaadl dua gl
W il s (el sadt ) gal 5 olpall Cagliy jualel)y cililadll s 48
¢ hlaall a3l dula i LAl Eulaal) Guas Cogun il gll g Al
Cleie el L) Alati¥ly Al sl cldee s Gk
o S s 0 i G Al s Lol aYI 5 Lelaiay) sl
il 2 Agmlal) alglall s3a A jal) &l Sl aaa e 25 ¢ YD)

of preparing for, responding to and recovering from risks, Aapaall 5 3 jealaall Ciladinall (1o Baciuse Alls
and the social, economic and policy aspects that influence
n dagall Glada g i ghill S pa Aias I S{IRTIPNS pedl) i gall
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and, in many cases, increase the magnitude of disasters
associated with these natural phenomena. Case studies
drawn from contemporary and ancient societies
Course Intended Learning Outcomes (CILOs) __iall alsd cila A
:After completing the course, the student will be able to | :()) Ao 1,308 Gullall ¢ 981 Cigan ) jiall A 33 (3 £ LN 22y
al. anwledge and u.nderstanding of geosciences and asil) o shall 5 Ui s) sl o shelly gl 5 43 5m.al -al
environmental sciences
a2. Pr0v1dlgg knowledge gf the. relationship between aptigl) U gl m Y1 o sle (s 43Aally 4 el Ly 5 -a2
earth sciences and engineering geology
bl. | Description of the types of rocks in the field and in At Bl B el o]l -bl
the laboratory aally Jiall g
b2. | The application of remote sensing by studying the e oty 4l Hall Addaie Ay 2ay e JladiuY) G -b2
study area and identify the rocks and phenomena sk ) Al
b3 | Application of remote sensing techniques using e shaall alai alaiuly day e lainY) il Gl - -b3
geographic information systems (GIS) to obtain Ll A L) 5 daa sl saall QUL e () seandl A jaall
geological data and produce hazard maps ohlall
cl. | Implementation of field studies to identify rocks and o_hall (Sl 5 ) paall e o paill dgilase il s 3,45 -cl
dangerous places (floods - landslides (&) be¥)-d sandl)
c2. | Classifying and describing the different types of G Al pall el g Adlisall ) saall ¢ 53l a5 sl -c2
rocks as well as studying under a microscope el
c3. | Use of geographic information systems (GIS) e caddill g Hlalaall Ll A 2l A GIS gl s pladiul -c3
software to produce hazard maps and mitigation Lgias
c4. | Planning in a proper way how to avoid or minimize | i) sSU &bl JEY) Cads §f Crind duulie 34 ylay lalady -c4
the negative impacts of Natural hazards bl
dl. | Discussing and studying cases from all over the il g allall ol aen (e A Al a5 AL - -dl
world and the remedial measures used Aaddiaall dpa3lall
d2. | Search for information using the library and internet s ST a8 sall g 4Sal) (e Sl sladll (e il -d2
resources
Course Content Jdal) 5 gisa
A- Theoretical Aspect 4 5l Cle g gall 1,45 dlad
Week Contact
N Main Topics Sub Topics Due | Hours
0. R e g gl e il e g gal goud | ot
) A dadl
Introduction Natural Hazards and
1 Di 1 3
1saster management
Internal Structure of Earth and Plate
2 | Tectonics 1 3
3 Earthquakes 1 3
o Tsunami 1 3
Natural Hazards: causes, distribution
pattern, consequences and mitigation . .
5 | measures for : Volcanoes and Volcanic Eruptions 1 3
6 Landslides 1 3
7 Water pollution 1 3
th
8 | Mid-Term Exam 8 3
week
9 Natural Hazards: causes, distribution Subsidence and Soil Expansion and 1 3
pattern, consequences and mitigation Contraction
Basall Clacag kil e dpae A e o) s iua
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10 | measures for : River Flooding 1 3
11 Hurricanes 1 3
Application of Remote sensing using - Geological map
Geographic Information System (GIS) - Watershed and flooding maps
12 - Landslides (Slope Stability) map 4 12

- Zonation Hazard map
- Land use and Land cover map

. 16t
13 | Final Exam week 3
Total of Weeks/and Contact Hours Per Semester 16 48
Adadl) clelud) g aabadl) 23e  Slaa
Teaching Strategies i) <) sl
- Interactive lectures
- Self-learning
- Brainstorming
- Collaborative learning
Tasks and Assignments WIS g clal 5l)
- Assignments/ Tasks cisiles | Mark | week Due
sl /caytsatf (953 /s24) ey | A5 g s
1 Participation 5 W4’\17\2/8’W
2 End of 4
Quizzes 5 neo
lectures
Total Score 43l ) ]1 3//11%%

Learning Assessment 4ullal) alai 4

Proportion of Final
Assessment Tasks Week Due Mark Assessment%

No i) Andi pa gl (6 samal)as ga | 2] A A d
Ay
1 Quiz, PARTICIP).:A;SI"ION, SEMINAR W6, 12 50 50%

Final Exam (theoretical)
2 (525) il s i wie >0 0%
Total &M‘ 100 100 %

Learning Resources alxill jobaa o oo o mie i ) i w i
1. Required Textbook(s) (Cz2> e &8 15 Y) 4l aal jall
Keith Smith (2013) by (6th edition) Environmental Hazards, Routledge Publishing.

2. Essential References dailwall pa) yall

3. Electronic Materials and Web Sites efc. ...<s 5Y) a8l ga g 4355 5N jaladl)
http://www.unisdr.org/eng/library/libterminology

www.bmtpc.org/disaster.htm
http://www.fema.gov/hazards/landslides/landslif.shtm
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Course Policies J_dall cluliw
1 Class Attendance dxasail) cildladl) ) guas s

Y ) S e s B p g il pualaal) G4 % 75 ssdang gal ) p SR -
ol el Glatial Jgia (e p g S el Gl pdlaal) (e %25 llall quid 1)

2 Tardy Alidl ) gall

Sl ca (g 8 AN Jamy A3 (e Balyy LA 13 g il pualae G B 488N 5 yde (uad Baad JAL 13 3 pudalaall Jsia qillhall ey -
B palaall Jsda cre qllal) o Lhamy e\jﬂ\'\ Al @5 139 eu:\.“ (S I ‘u" B

3 Exam Attendance/Punctuality glaie¥) by gua

Lolall ¢ 9id Aoy 8 adaa oA LS -

4 Assignments & Projects g ldiall g cilivail)
JAdaad) CB gl g Cuals 1)) U gaila g jtiadg Al B o) Rl M) S8 (pe ddaall gl B il Gl aluy -
5 Cheating (£

AN Al M) ¢ ik Al gkl

6 Plagiarism Jaiy!
LAY Lalal) Gl o sidd Aady gakad -

7 Other policies ¢ Al b
LAY A el aday g dAalasal) qladll gl @ pdalaall ) ) paa Ala B J8Y) e dbaal gl Jlbigall (BDE) -
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