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Revised Schems of Study For 4-Years BS in Geology w.e.f, Fali 2019

o '",;[’ota"l Credit Hours: 136
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: Year-i _
Semester - 1 e . Semester - II
Course - Course Title- | Credit | Course Course Title Credit
Code oo Hour Code - Hour
CIIEM-SI0I | Physical; - | 3(3+0) | CHEM-3102 | Inorganic 3(310)
B _ | Chemistry: | - ' ' - | Chemistry
URCE-5101 | Gramavar - .| 3(3+0) | URCE-5102 | Language 3(3+0)
I N | Comprehension &
* Presentation Skills
GEOL-5101 | Introductionto | 3(3+0) | GEOL-5102 | Geomorphology | 3(3+0)
| | Geology~ " e : '

I"URCM-5107 | Mathematics1 | 3(3+0) | URCM-5108 | Mathematics L | 3(3+0)
PHYS-5101 | Mecharics 1 - | 3(3+0) -:-BHY_S-SIOS [ Mechanics 11 3(3+0)
URCI-5105 | [slamic Studies | - |GEOL-5103 | Geological 3(0+3)

o 23wy | IO G
_ T B athid o Fieldwork- I
Total:- 17 20 ' Total: : 18

Semester - HI

o Yearm

Semester - [V

Course - Course 'Eﬁt]ie— e Cniédit Course || Course Title Credit
Code ) 1 Hour Code _ o Hour
URCE-5109 | Introduction to "3:(3'%-0) URCE-5103 '| Academic Writing | 3(3-+0)
information & | ' '
Communication |
~__| Technologies- - - S MR .
URCP-5106 | Pakistan Studies | 3(2:+0) BUSB-5104 | Introduction to - 3(3+0) |
, I, ] - | Management
 GEOL-5104 | Introduction to - | 3(2+1) | GEOL-5108 | Petrography 3241
Paleontoingy - C : (2+1)
GEQOL-5105 Stratigraphy- 3(2+1) | GEOL-5109 | Igneous Petrology | 3(2+1)
GEQL-5106 Ceostatistics 3(2+1) | GEOL-5110: Structural Geology | 3(2+1)
GEOL-5107 | Mineralogy - |-3(2+1) | GEOL-5111 {| Geological 3043
. ST 1 Fieldwork-I1 )
| Total: C17 Total: 18
2



1144
o Year-IIL
Semester - V = L : Semester - VI
Course | Course Title = .| cragje | Conrse i Course Title | credit
Code ' e gy | Code ' ' Hour
GEOL-6112 | Geotectonics - - | 3(2+1) | GEOL-6118]| Sequence 3(24+1)
- : R | Stratigraphy
| GEGL-6113 Sedimento’i%s_gy e [3t2+1) | GEOL-6119}| Geochemistry | 3(2+1)
[GEOL-6114 | Geophysics T3(2+1) | GEOL-6120; ‘Petroleum 3(2+1)
- [GEOL-6115 | Field Geolvgy .~ - | 3(3+0) | GEOL-6121} Engineering | 3(2+1)
- , TSP ' | Geology. . ,
| GEOL-6116 Micropgc;aomology 13(2+1) | GEOL-6122]| Metamorphic 3(2+1)
R . Petrology
GEOIL-6117 | Introduction to GIS' | 3(2+1) | GEOL-6123{| Geological 3(0+3)
: ~and RS . - i'i Fieldwork — III
Total:- 18 Total: i 18
_ - " Year- IV il
Szmester - VIL T , Semester - VIIT.
Ceurse ‘Course Title. | Credii- Course = i [ Course Title | Credit
Code . ' | '-Hm_a'rb Code Hour
] - nf.-: .. % _ _ 3
GECL-6124 Geqiggy of .,:_3(_3_-_1*0) . GEOL- 61 _.(Electlve 3(3+0)
Pakistan o . ; | Course)
i 13241 % S B i +
GEOL-6125 Eponomz, B 3.(2. 1). *GEOL-61 (Elective 3(3+0)
Geology R i-| Course)
GEOL-6126 Envuqnfnemal 3(2 :1_), GEQCL-6190 Thesis 6(0+6)
Geology S ERE .
GEOL-6127 Hydrogec;logy:”-' "3(2 D
$GEOL- 61— (Elective - | 3(3+0)
course)r _ :
*GEQOL- 61-- | (Elective .| 3(3+0) :
Course) - {
Total:- 18 Total:- L 12 .
* Students should select the subject from their Specialization list according to respective
code as notified by the chairman depending upon available resources.
Loat . %
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* List of Groups snd Elective Courses™ - &
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Credit BEour

Groups Course (,mﬂe - .. | Conrse Title
Group-1 GEOL- 6F30 ' Geochemistry I 3(3+0)
| Mineralogyand | GEOL-6:31" - .| Ipneous Petrogenesis : - 3(3+0)
) Petrology GEOL- 6132_‘_ . | Metamorp]:uc Petrology-11 - 3(3+0)
GEQLE-5133: _ | Sedimentary Petrology-II 3(3+0)
GEGL-%134 | Mineralogy I 3(3+0)
Group-11 GEOL- 6135 | Rock Mechanics 3(3+0) |
Engineering | GEOL- 6136 | Soil Mechanics 3(3+0)
Geology GEOL-6137 ' Seismotectonics . 3(3+0)
GEOL- 6138 | Engineering Geology - 3(3+0)
Group-I1I GEOL- 6139  Sequence Stratigraphy 11 - 3(3+0)
| geet;‘:s)(lz?]j:;e _‘ GEOL- & 40 ‘| Petroleum Engineering; 33+0)
| eaees (GEOL- 6141 Reservoir Geology - ) 3(3+0)
GECL- 6142 Petroleum Geology of Pakistan 3(3+0)
GEOL- 6143 Organlc Geochemistry: 3(3+0)
GEOL-6144 C:rological and Geophyswal Software 3(3+0)
‘ » Applications =
| GEOL- 5745 Logging and Log Interpretauon 3(3+0)
(GEOL-5146 | Seismic Interpretation 3(3+0)
GEOL- 5147 ‘Basin Modeling 3(3+0)
i Group-IV GEOL- 3148 . - Seismic Stratigraphy - 3(3+0) |
| Applied GEOL- 5149 Barthquake Seismology _ 3(3+0)
| Geophysics GEOI. 6150 - - | Geomiagnetism and Palcomagnetism 3(3+0)
: GECL- 6151 Electrical and Radiometric 3(3+0)
o Exploration Methods -
| GEOL-6152 | Bore-Hole Geophysics: 3(3+0)
1 (GEOL- 6153 ‘| Seismic prospecting ! 3(3+0)
. 1 GEOL- 6154 Gravity and Magnetic Methods 33+0)
i (GEOL- 6153 Rock Physics . 3(3+0)
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GEOL-5101 "__‘_"'r’xii:‘radﬁcﬁm:m Geology | - 3(3+0)

This course is designed to acE[u the Imowledge about the basic concepts of geolo gy. This will help
. the students to get’ knowledgr: about varrous types of rocks, rmnerals and the processes of their
:. formation. Geology is the c drscrplme of the earth sc1ences alud encompasses many different
phenomena, including plategtcctomcs and [mountain burldmg, voICanoes and -earthquakes, and the
long-term evolution of Earth's, atmosphere, surface and life. The gdal of the Geology undergraduate
program is to equip stuaents with - the ﬁmdamental knowledge of the diverse fields of Geology
* {encompassing Geomorphology & Surface Processes, Hyéirology & Low-Temperature
Geochemistry, Sedimentology & Paleoecology, and Tectonics s!rnd Solid-Earth Processes). In
addition, it is critical that students learn to think like a scientist andjto apply the scientific method in
. their coursewnrk and in their lives. It helps to know the geologid time scale and place important
geologrc events in a tempordl framework T

'
i
i
'
1

Contents SO A ' | -

Introduction and scope of geojogyl 1mportance and relat1onshrp 1Wlth other sciences;
Histery and phtlosophy of geslogy; Earth as a member of the solar system;
Earth’s origin, age, oompo%rocn and mtemai structure; ;:
Introduction to plate tectonics, Isostasy;: Trountain building processes;
Earthquakes and volcanaes: < eathering and erosion; l
Tatroduction, 1denf1ﬁcatlon and classrﬁcatxon of rocks and m.merals
Sedlmentary igneous and 1etan:rorphm structures; i
- Introduction to fossils iz cd1mentary rocks; i
Introduction to folds faolts, Jomts cleavage foliation, lrneatlon‘and unconformities;
Geological Time Seqle Law of Superposrtron present is key to the past and Law- of Faunal
" Succession; : : :
11. Concept and techniques of geologrcal daturg, relatwe and absolute dating; evolutron of life on
earth;
12. Use of Brunton Compass and GPS etc.

:f-wsm:-l'p\'sﬁ:bwwrﬂ

=

Recommended Texts

1. Plummer, C. C., Carlson, I. H & Ham oersley, L. (2016) P)llvszcal geology. New York:
McGraw-Hill. :

2. Plummer, C. C., McGeary.. D & Carlson D. H. (2000). Physzcal Geology Earth Revealed.
New York: Mc(}raw-Hﬂr P

Suggested Readings !
1. McGeary, D., Carlson, DJ:""ET,‘&" Plu_mrner;FC. C. (201 1).-Physicj;al geology. New York: McGraw-
CHilL R R P :
2. Smith, G.. & Pun A..{2913). How Does Earth Work? Physf‘;:al Geology and. the Process of
- Science: Pearson New International Edition. Londom: Pearson Higher Education.
3. McClay, K. R..(1999). fke mappfﬁg ofgeological structures. Hoboken: John erey & Sons.

[
!
| %
i
i
i
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URCE-5101  Grammar ' 3(3+0)

The course mtrodm es the ik dents to the underlymg rules to acquire and use language in academic
context. The course aims at Levelopmg grammatical competence: of the learners to use grammatical
structures in context in. ordﬁr to, make the experience of learning Enghsh more meaningful enabling
the students to meet their 15 a1 life  communication needs. The objectives of the course are to,
reinforee the basics of grarm dar, understand the basic meamngful units of language, and introduce
the functional aspects of “~ammat1c:al ‘categories and to comprehend lancruage use by practlcally
working on the grammath 8| aspects of language in academic settings. After studying the course,
students would be able v usé the language efficiently in -academic and real life situations and
integrate the basic language skills in speakmg and writing. The students would be able to work in a
competitive environment at_hlgher education level to cater with the long term learners’ needs.

Contents

Parts of speech
Noun and its types
Protioun and its types
Ad]eruve and its type:

RS

. Aaverb anci L typcs

7. Frepositions and i3 "'-.-’_!JSS EETR

Coniune ooz end its ¢ T
and ity dtffereu- types N

:hfferen* fipes -
1. Sentence, parts ot sentence and types of sentence
12. Synthesis of sectence, L"«ndmonal sentences, Voices
13. Narration

14, Puncmation oo ‘
15. Common gramraatical erl ors and the1r corrections

L
. Phrgzes

Recommended Texiy

1. astwood, J. (201 1) A basic Englzsh grammar. Oxford: Oxford University Press.
2. Em an, M. (Z 01 8) Prﬂcrzcal English usage (8" ed. ) Oxford Oxford Un1ver51ty Press.

St ggesfed Reeddings

1. Thomson, A. J., &Mart‘met Al V (1980) A practical Englzsh grammar. Oxtord: Oxford
University Press. ’

2. Biber, D, Johansson, S.,: #eech G., Comad S., Finegan, E. &Qun"k,R (1999}, Longman
grammar of spoken and written English. tlarlow Essex: MIT Press.

3. Hunston, 5., & Francis, G..(2000). Pattern grammar: A corpus-drzven approach to the lexical
grammar of English. Am' Lerdam John Benjamins.
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3(3+0)

The goal of Mathemattcs Iis 0 prepare students for first-year Calculus Helptng students gain
prcﬁcrency n their undcrstaudmg -and ab111ty to utilize real—valued functmns ‘the, pnmary tool in
i Caleulus, accomplishes this goal. Students are presented a broad set of “function tools’, including a

general understanding of function ; ctoperties together with-a ‘library? of commonly used functions. It

. is intended that students become siilled at recognizing-the drfferent families :of .functions and the

primary’ propeltles that set each apart, are able t apply the general. funcnon properties to each type
of function; and are able to use 3 e 'special set of algebraic skills assomated with each. Students are
aiso expected to becoime adept i m uulrzmg and interpreting the results from graphmg calculators as

Contents _ ‘ '.: : q:
Preliminaries
‘Real-mumber system, C(hu}:; Yex-numbers . t
Introduction to sets, set operatmns, functtens types of functions. o
Matrices Introduction to rnatnces ty'pes matnx mverse determmauts,- system of linear

equations, Cramer’s rule.
Quadratic Equatlcns : K _
- Solution of quadratic equations, qualttatwe analysis of roots of a quadra'._tice

Cube ro-xs of unity, relaticn between roots and coefficients . of quadratrc

10. Arithmetic progression

11. Geometric progression

12. Harmonic progression

13. Binomial Theorem :

14. Intreduction to mathemancd mducttcn o

15. Binomial theorem with raticnal and irrational indices.

16. Trigonometry, Fundamentars ‘of tngonometry, Tngoucmemc ldentrtles

V" Recommended Texts

" 1. Thomas, G. B., &aney,d R (2005) Calculus Reading: Addlson-Wesley

2. Anton, H., Bevens. L, &Daws S (2005) Calculus: A new honzon (8th ed.). New York John

Wiley.
Suggested Readings _ )

Stewart, J. (1995). Calculus (3rd ed) Pac1ﬁc Grove, Calrforma Brooks/Cole.

‘Thomas, G. B., & Finney, A. R. (2005) C‘alcu!us (1lth ed) Readlng Addlscn-Wesley

Swokowski, E. W. (1983). Calculus and aralvtic geometry. Boston PWS-Kent Company.
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URCE—SE% o U U Islamie Studies : ' 2240y
Islamic Studies engages in the study of Islam as a textual tradition inscribed in the fundamental
sotirces of Islam; Qur’an-and Hadith, history and particular cultural contexts. The area seeks to
provide an infroduction tc and ‘a specmhzatlon in Islam through a large variety of expressions
(literary, peetic, social, and political} and through a variety - of methods  (literary criticism.
hermeneutics, history, - ocm]ogy, and anthropology). It offers opportunities to. get fully introductory
foundational bases of Islamw-in fields that include Qur’anic studies, Hadith and Seerah of Prophet
Muharomad (PBUH), Islemic philosophy, and Istamic law, culture and theology through the textual
study of Qur’an and Surnah.. Islamic Studies is the academic study of Islam and Islamic culture. It
majorly comprises of the importance of life and that after death. It is one of the best systems of
education, which makes an ctircal groomed person with the quahtles which he/she should have as a
hurnan being, The basic sources of the Islamic Studies are the Holy Qur’an and Sunnah or Hadith of
the Holy Prophet MLhamma é”i The Ieammg of the Qur an and Sunnah guides the Muslims to live
pea.cefully

Contents

pam—y

Study of the Qur’an (Ir Loductmn to the Qur’an, Selected. verses from Surah Al-Baqamh Al-
Furgan, Al-Ahzab, Al-}fu minoon, Al-An’am, Al-Hujurat, AI—-Saﬁ)

2. Study of the Hadith (1 faductmn to Hadlth literature, Selected Ahad1th (Text and. Translation)

3. Introduction to Qur’anic Sruches '

4. Basic Concepts of Qur’ an

3. Hlstory of Quran .

4. Basic Concepts of I—Iadlth

7. History of Hadith S g

& Kinds of Hadith R .

9. Uloom —ul-Hadith . R _ ;I

1G. Sunnah & Hadith ; ' : 4 :

11. Seerat ul-Nabi (PBUH}, recessﬂy and tmportance of Seerat, rofe of Seerah in the development of

personality, Pact of Madmah Khutbah Hajjat al-Wada’ and- ethlcal teachings of Prophet
(PERUH). \

12. Legal Positton of Sunnah™ - _

13. Islamic Culture & Clwlmchon '

14. Characteristics of Islamic Culture’ & Civilization.

15. Historical Development ¢f Tslamic Calture & Civilization

16. Comparative Religions and Contemporary Issues

17. Impact of Islamic civilizatm

Recommend Texts ..

1. Hassan, A. (1.99 03. Pr;f.r-:}:‘.ipl‘es"of Islamic jurisprudence. New Dehli: Adam Publishers.
2. Zia-ul-Hag, M. (2001}. "neroduction to al-Sharia al-Islamia. Lahore: Aziz Publication.

Suggested Readings

1. Hameedvilah, M. ( 19575. Introduction to Islam. Lahore: Sh M Ashraf Publisher.
2. Hameednllah, M. (1980). Emergence of Islam. New Dehli: Adam Publishers.

3.

Hameedullah, M. (1942}, Muslim conduct of state. Lahore: Sh M Ashraf Publisher.

e
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GEOL - 3102 jj Geamorphmogy . 3(3H0)

Tltns course is demgned 1] acqu the knowiedge about the formatlon of various landforms on the
surface of the earth This will holp the stodents to understand the’ [processes by which the various
* types of structures developeél oL the earth surface due to erosional and deposmonal processes. In
- adgition, it is critical that stuée i3 learn to think like a scientist and to apply the scientific method in
their coursework and in their Lves. It: helps to know the geolog1c§ time scale and place important
geologic events in a temporal framework Identify and interpret comm(m fossils, common rock-
forming minerals and rock-forming processes, Interpret envuonments of deposition of sedlmentary
rocks, Identify common rocks and. 1nterpret them w1th respect to tect?mcs
Contents , o 5
Geomorohological processes ]
Weathering and erosion B
Glaciers and their erosional aud. depos1t1011al landforms
Geological work of wind and zasociated fesiures
. Erosicnal and deposmonal work of surface and subsurface Water
Valley and base-level develnpment and its types _
- Drainage patters; streamn and erring and development of flood plan'is
T*e erosional and deposmonel work,of sea. Lo
ﬂevelopment of coastal lanc orm: Geomorphlc cycles and associ'ated landforms 'produced by
tactonics and volcanic actlvﬁy : ‘
10. Introduction to tectonic geumorphology
11. Introduction to topograp; " maps
12. Aeria! photographs and satellite imageries

)

-

o oo

Zab Worlk ' R : o '
1. Identification of geomorphm features by using topographic. maps
2. Rehef maps and mterpretafmn of 3D relief diagrams on computer

Recommended Texts

: i. Summerfield, M. A. (2014) G lobal geomorphologv Vale of Whlte Horse: Routledge

2. Biermen, P. R, Montgomezy, - R., & Massey, C. A. (2013). Key Concepz‘s in Geomorphology-

- NSF supports commumtynl*a,ed creation. of a new- style of ‘textbook In'AGU Fall Meeting
Abstracts. >

S‘uggesr*d Readings

1. Adrian, A. (2012). Int*oa’yu ng geomorphology a gutde to landforms and processes. London:
Routledge.

2. - Gregory, K. J., & LGWI:l J (2014} The basics of geomorphologv key conoepts London
Routledge. T

3. Moses, A. (2013). Gecrio rghologv London Routledge. -:

)

§

1

|

o
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URCE-5102 Laaruage Camprehensmn & Presematnon Skills - | 3(3+0)
: i

The course aims &t develnpmg linguistic competence by focusing on basic language skills in
1ntegrat1on to make the -uss ‘of language 11 context. It also aims at developing students’ skills in
reading and readmgr comprahensmn of writtén texts in vanous contexts: The course also provides
assistance in developing stud fants” vocabulary building skills as well as their critical thinking skills.
- The contents of the cours: are: des1gned on the basis of these' language skills: listening skills,
pronunciation skills , conr ‘rehensmn skills and presentation sk_tl.ls ‘The students require a grasp of
English language ‘o cc*«uprehend texts -as orgadic whole, to lmteract with reasonable ease in
structured situations, and+o comprehend and construct academic Jlscom 'se. The course objectives are

to enhance students’ language skill- management capacity, to acomprehend text(s) in context, to
respond to language in context and to write structured response(s) i

#

-

Contents
} Listening skills, Listening to. isolated sentences and speech extracts
2 Ma=1agmg listering and c:verconnng barriers to listening
3 Expressmg opirions (debating current -events) and oral synthes1s of thoughts and ideas
4 Pronunciation skills, ) :
5 Recognizing phonemes, phonemzc symbols and syllables pronouncmg words correctly
6. Understanding and practicing stress paiterns and intonation patterns in sunple sentences
7 C omprehensmn skills
- 8 Reading strateg les, sum aanzmg, sequencing, 1nferencmg, comparing and contrastmg
9 Drawmg conclu s1ons, self—questmmng, problem-solmg, relating background knowledge

,_..
[==]

Distinguishing between fct and opinion, finding the main idea, and supporting details
Text organizational pattirns, investigating 1mp11ed ideas, purpose and tone of the text
Critical reading, SQ3¥. method

Presentation skills, fe::ures of good presentations, different types of presentatmns
Different pattemns ofi ,ltmducmg a presentation, organizing arguments in a presentation
Tactics of maintaining interest of the audience, dealing with the questions of audience
Concludmg a presentatmn glvmg suggesuons and recommendatlons

Pt madd pd et bewd ot
Gy W s W N

Recommended Texts

I Miknlecky, B. &, & .Teffiies L. (2007) Advanced reading power: Extensive reading, vocabulary
building, comprehenswn skills, readmg faster. New York:.Pearson. :

2 Helgesen, M., & Brown, S. (2004) Active listening: Building skills for undersmndmg
Cambridge: Cambridgea n1versxty Press.

. Suggested Readz’rzgs
1 Roach, C. A, & Wyatt, ul (1988) Succe*ssful listening. New York: Harper & Row.

2 Horowitz, R., & Samvels 5. 1. (1987), Camprehendmg oml and written language. San Diego:
' Acadermic Press. i :
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URCM — 5108 ‘ - Mathematics TT 3(3+0)

Caleulus is the mathematical stady of continuous change. It has t"wi’b major branches, differential
‘caleulus and integral calculus. Botl branches maie use of the fundarjiental} notions of convergence of
“infinite sequences and infinite series to-a well-defined lirit. Modern calculus is considered to have
" been developed in 17th century . Ja course in. cajculus is a gateway tojother, more advanced courses in

rhathematics devoted to the study’of fimctions and limits, broadlv called mathematical analysis.
Calculs is used in every branc‘" of the physical sciences, actuanal science, computer science,
“nedwme demography. and in < her fields. 1t allows one to go from rates of change to the total
change or vice versa, and many fimes in studymg a problem we know one and are trying to find the
other. This course aims to prov xde students w1th the esgential concepts of mathematics and how these
can be employed for analvzmg e

Preliminaries

S

Real-number line S g
Functions and their graphs * =~ '
Solution of equatmns invoiving absolute, values 111equa11tles.
Limits and Continuity ' !
Limit of a function
Left-hard and right-hand limits : o
Continuity S - - |
Contimious fimctions. R

. Derivatives and their Applw'mons o

. Differentiable functions R i

. Diffeventiation of pmynonnm -

. Rational and transcendental functions, deriv: tlves

. Integration and Definite Integrals -

13. Techniques of evaluating mu{: Tinite integrals

. Integration by substitution, u Ltegratmn by parts

. Change of variabies in ind: sinite integrals. -

—t
_ D

Pt el e et
o N R - ST 0

gy

—
~1

Recommended Texts

1. Thomas, G: B., &aney,A R (2005) Calculus. Réading; Addlson Wesley.
2. Anton, H., Bevens. L, &Daws S (2005) Calculus; A new honzon {8th ed.). New York: John
Wiley. R : ,

1. ‘Stewart, J. (1995). Calculus_"'v(?’.rd'ed.). Pacific Grove, Californiaf Brooks/Cole.

2. Swokowski, E. W. (1983). Céleulus and cnalytic geometry. Boston: PWS-Kent Company.
3. Thomas, G. B., & Finney, A. . (2005). Calculus (11th ed.), Reading: Addison-Wesley.

e

S

11 : K Sk




1153

GEOL - 5103 GenﬁogncaﬂFne]ldwork—I x 3(8+3) .

This course is de51gned to 1dent1fy var10us types of rocks, ﬂe.{d stratigraphy, fossils, structural
features and landforms in the field. This will help the students to understand various types of criteria
to recognize rocks and other’ geologlcal features in the field. The course emphasizes the basic skills
essential to identify rocks according to different aspects, correlation & features also to locae
yourself in the ficld and make essential. field observations and measurements. The geological field
build confidence and praci:ccd knowledge in the students to elaborate geological structures in the
field during their field survey, which will give them more energy for the future. As geology is the
subject of field and to explore. the earth which is not possible without fieldwork. During the first two
years, students will perform about two wieks of fleldwork. It will lead to becoming familiar with

major rocks and basic geoiﬁglcal mappmg techniques. Each ﬁe[d trip will be followed by report
writing and Vlva Voce / By luatlon

Contents

Field based exercises -

Idenuﬁcatlon d]ffere { iock ty'pes _

Identification of diffé-ént geologxcal features

Identification of d1fferent geomorphic features

Identify different mass wasting phenomenon in field

Basic concept of relief and elevation -

Essential field observations and measurements

Utilization of different types of ‘maps in field

‘Topographic maps '

i 0 Basic geological mapping. techmques : '
11. Each field trip will be fbllOWCd by report writing and Viva Voce / Evaluation.

B R NI TR

Recommended Texts

1. Coe, A. L {Ed.. (ZOIOE"GeaIa.gical Jield techniques. Hoboken: John Wiley & Sons.
2. Larnbert D. (2000). T f‘ eld guide to geology. New York: Infobase Pubhshmg

Suggested Readings

i. Barnes, J. W.; & Lisls R L (20'13.) Basic geological mapping. Hoboken: John Wiley & Sons.
2. Lahee, F. H. (2000). # Yeld geology New York: McGraw-Hill.
3. Compton, RR.& C*mpton R.R. (2000) Geology in the Field, New York: Wiley,
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URCI—Sﬁ 69 . Introducn{m w Enfnrmaf:mn & Communication Technologles _' 3(3+0)

1he course introduces student" mformatlon and commumcatmm technologies and their current
applications in their respective meas Ob_]eCHVGS include basic undérstandmg of computer- software,
logies They can make use of tec]:inology to get maximum benefit
related to their study domai adents cant leatn how the Information: and Communications systems
can 1mpr0ve their work abi ty and productivity. How Intemef' technologies, E-Commerce
applications and Mobile Computuig can influence the busmesses aj:xd workplace,” At the end of
cemester students, w111 get basu: understandmg of Computer Systerris Storage Devices, Operating
systems, E-commerce , Data l\mtworks Databases and associated tec};mologles They will also learn
Mw -osoft Office tools that mcludes Word Power Point, Excel. Thay will: also learn Open office

being used on other operating syatems and platforms. Specific software s related to specialization
sreas are also part of course., {ourse wﬂl also cover Computer Ethlcs and related Social media

Contents |
1. Introcuction, Overview and i5 types. - TR S
2. Harcware: Compuier Systenis & Cohﬁpdnen*s Storage Devices ind Cloud Computing.
3. Software: Operating Systems' Programmmg and Application Soﬂware,‘
4. Iniroduction to Progrannmng ,.anguage o :
Databases and Information Systems | Networks
The Hierarchy of Data and Maintaining Data,

5

6

7. File Processing Versus Dziabase Management Systems
g .

9

Data Communication and Networks. : ;

. Physical Transmission Medla & ereless Transmission Medla f

10. Applications of smart phone and usage’ Ly

11. The Internet, Browsers and Search Engines. :

12. Websites Concepts, Mobile Computing and their applications. i
13. Collaborative Computing and Social Networking -

- 14, B-Commeree & Applicatiotis.
15, IT Security and other issues ‘
" 16. Cyber Laws and Ethics of usmg Social medla
" 17. Use of Microsoft Office touis (Word, Power Point, Excel), mobllc apps or other similar tools

depending on the operating system. ~ ' &
18. Other IT tools/sofiware spec;ﬁc to field of study of the students if any

Recomm:ended Texts

1. Vermaat, M. E. (2018). L. ;overmg computers digital technologv, data and devices. Boston:
Course Technology Press.

1

Suggested Readings

z
1
!
z
1. Timothy J. OLeary & Linda 1. (2017). Computing essentials (!2 ed.). San Francisco: McGraw
Hill. '
2. Schneider, G. M.. & Gcrstmg, ] (2018) Invitation to compurer science. Boston: Cengage
. Learning. , : i Y -
! v

13 o
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URCP-5106 777 Pdlistan Studies | 2(2+0)

The course is designad to acquaint the studerts of BS Programs with the rationale of the creation of
Pakistan. The stuae nts Wou-.d be apprised o the emergence. growth and development of Muslim
nationalism in South Asia. dﬁd the struggle for freedom, which eventually led to the establishment of
Pakistann. While h,urhhghnp:_ ne main objectwes of national life, the course explains further the
sGcio-economic, political ami cultural aspects of Pakistan’s endeavours to develop and progress in
the contemporary world, For th,ts purpose the foreign policy: objectives and Pakistan’s foreign
relations with neighbous’y and other countries are also included. ' This currienlum has been
developed to help studént’s analyse the socm-pohtlcal pmblems of Pakistan while “highlighting
various phases of it3 11:;‘:01'3/ beforé and after the partition and to develop a vision in them to become
mowledgeable citizens of their homeland.

Contents

Contextualizing Pakisten Studies

2. Geegraphy of Pakistan: Geo-Strategic Tmportance of Pakistan
3. Freedom Movement (1857-1947) - |

4. - Paiistan Moveraent (1944-47)
‘5. Muslim Nationalism in bm .th ASla

6. ’Twro Nations Theory ' ‘

7. ideology of Pakistan

8. Initial Problems of Pakhtan

9. Political and Constltuilorm Developments in Pakistan

0. Ecenomy of Pakistan: Prc. blems and Prospects

11. Society and Culture of :*akistan’ :
12. Foreign Policy Object:ves of Paklstan and D1p10mat1c Relauons
13. Current and Contempcyary. Issues of Pakistan

14

. Human Righis: [sque:. of Human nghts in Pakistan

Recommended T exty

1. Kazimi, M. R. (2007). Pakz'&fa‘r_; Studies. Karachi: Oxford University Press. -
2. Sheikh, J. A. (2004). Pciistan’s political economic and diplomatic dvnamics. Lahore: Kitabistan
"Paper Products. .

Suggested Readings

1. Hayat, S. (2016). Aspectv of Paiastan movement. Islamabad National Institute of Historical and
Cultural Research. : ‘
2. Kazimi, M. K {2009). A concise hzstory of Pakistan. Karachl Oxford University Press.

3. Talbot, Tan (1998). Parisian: A modern hisiory. London: Hurst and Company.

i

14
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GEOL - 5104 - Introductxon to Paleont{alngy ‘ | - 3(2+1)

. This -uourse is des1gncd to acawre the knowledge about the vanous types of fossils and their
. significance. This will help the students to understand various morpﬁologlcal features of fossils; their
-classification, identification and" distribution ' it geologic time. This course will provide interested

students with a better undelsta‘rdmg of one of the most valuable: tools in stratxgraphlc and paleo
environmertal analyses, fossils. The course wﬂl introduce the !major marine and non-marine
invertebrate taxonomic groups found in the’ foasﬂ record and what we know about them — their
stratigraphic range, modes of life, ‘and enwromm\,ntal preferences. Thls course is demgned to acquire
the knowledge about the varinus: q{pes of fossils’ and their 31gmﬂcance “This will help the students to
understand  various morpholcg;cal features of fossils; their cIass1ﬁcat10n identification and
distribution in geologic time. Th7 main objectives of this subJecti are to identify the major fossil
inveriebrate groups and their watlgraphlc and paleo e11v1ronmcnta1 significance, to apply the
techniques used in the proce:sing “of samples for paleontologmal analyses to-apply fossil data
analyses and statistical applications used for biostratigraphic and paleo environmental interpretation,
to use paleontological data 10 solve . biostratigraphic, paleo env1ronmentai paleo ecological, '
environmental, and ecologmal problems. i

Contents

Eﬂtroductlon to fossils-and their 31gmﬁcance ‘ ST ¢
Nodes of fossﬂlzatlon i

3, Study of morphology, rrmge and broad classification. .of ;rnajor invertebrate - phyla 1 .e

Coelenterata; Brachiopoda, Mollusca Arthmpoda (trﬂoblte) and’ Echinodermata (echmmdea)

4. Tntroduction to micro fossils; "+ . . - :

5. Introduction to palecbotany; . . :

6. Introduction and cIasmﬁcatimi of majon vertebrates 1.e. mammals amphiblans reptiles and
picies; i

7. Introduction to' M 1cropaleontalogy ie. Foraunmfera Briozone, @strocodes and Conodonts etc.

Index fossils;, : .

9. In’qoductmn to major invert&;—i;fat'e: and microfoss'i-ls of Pakistan. -i.

I

i

' Recommended Texts

i. Moore, R. C., Lalicker; € Lahcker C. G & Fischer, A. G- (2000) Inven‘ebmte Jfossils. New
York: McGraw-Hill, B
2. Woods, H. (1926). Palaeom‘ology, mverrebmte Cambrldge CUP Archives.

Szgggesred Readings |

1.  Raup, D. M., Raup, D.. & Stanley;' S. M. (1978).Princzple,s of paleontology. New York:

. Macmillan,

2. Clarkson, E. N. K. (2009) Trwerrebmte palaeontology and evolution. Hoboken: John Wiley &
Sons. _ i

3. Levinton, J. S, & -Levimbn, J. 8. (2000). Genetics, paleoom‘ology, and macroevolution.
Cambridge: Cambridge Unif}?ersity Press. ‘ | ,;:
: T ‘2{1

: . o i .

, ol
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GEOL-5105 i Seatigraphy O 3e

This course is a graduat'e:‘é@‘iﬁfs“e"bf' stratigraphy. The rocks are formed during the full geological time
from’ oldest Precarnbrian tb‘_Recent Quaternary, This course is designed to understand the basic
division of geological tire scale fGTS).*_Different litho, bio and chorono stratigraphic divisions of
time scale. This course is designéd to acquire the knowledge about the various stratigraphic
successions formed during different geological time. This will help the student to understand the
stratigraphic set up of varicus regions, especially Pakistan. Tnitially, the basic principles and laws of

stratigraphic will be teach +in-the g:_lass'_.‘ Then the appli‘catioh; of these laws/ principles is used to
evaluate the structures and correlations of different geological features formed during the geological
time will be understand by tha Sttldenfs-. This course also includes the principles of correlations.

Corntents

I Principles of stratigraphy;
2.Laws of superposition an¢: faunal succession;
3.Geological time séale with divisions;

4.Classification and nor_fi}?gxciat_tiiq of stratigraphic units

5.Lithostragraphic =~~~ . 07

6. Biostratigraphy and chrono stratgraphic units; contacts; litho-and-biofacies;
© 7.Prineiple of stratigraphy correlation; T
8.Stratigraphy code of Pakistan; =
9.0utline of stratipraphy df_ Pakistan; principles of .biostraitigraphy and biostratigraphy zones;

biostratigraphy techniques and pro'ce.d'ures; biostratigraphy of Pakistan.

Recomriended Texts

1. Sheh, S. 1. (2000). Srmtz'é's“'l‘ap.hy of Pak{&tan. Quetta: Geological Survey of Pakistan.
2. Kazmi, A. H,, & Abbasi, 1. A. (2008). Stratigraphy & historical geology of Palistan. Peshawar:
Department & National Centre of Excellence in Geology. '

Suggested Readiigs

1. BoggsJr, S.(2014). Priw iples of sedimentology and stratigraphy. London: Pearson Education.

2. Kazmi, A. IT., & Abbasi; T:"A. (2008). Stratigraphy & historical geology of ‘Pakistan. Peshawar:
Department & Nationz' Centre of Excelience in Geology. : E

3. Shah. 8. M. T. (1983}, Stratigraphy and economic geology of Central Salt Range. Quetta:
Geological Survey of Pakistan. S

16
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GEOL-5107 DU "-‘"f"n‘{f"iiﬁei%asihgy 3(2:+1)

This course is graduate level covise of Mmeralogy As Imneralogyl is the sub discipline of geology
which deals with the study of mmerals So 1:11:= course is designed to %acquu'e the knowledge about the
physical and opt1cal properties € various: rock formmg minerals and related phase diagrams. This
will help the students in learnig how various silicate and non~5111caie minerals can be identified and
how these are formed during diz ferent PT condmons It presents the important traditional content of
mineralogy inctuding crystallography; chermcd bonding, controls on mineral structure, mineral
stability, and crystal growth to provide a fourf;iatmn that enables stiderits to understand the nature
and occurrence of minerals. Physical, optzcal and X-ray powder diffraction techniques of mineral
study will also be described in detail. '

Contents

Introduction to mineralogy and crystallograﬁlhy
Classification of minerals #a |
physical and optical properties of the common silicate and non- s;lhcate mmeral group
study of internal structure of': nmerals ) -
Tsots: wphism, polyn"arphﬁw and pseudoﬂorphlsm |
crysial systems o . E
Elements of symmetry :
Crystal notation B D
Study of normal classes of M’ys'zallogira\.phlc fystems.
. crystal chemistry paragen\,*us '
. introduction to X-Ray diifmctometry and unwersal stage and t11e1r application
12. Phase equilibrium studies ~ .
one component, binary and’ ternary system '

oy

S I S

i )
S R ]

[—
(W]

Lab. Work
Megascopic and microscopic identlﬁcatwn of common rock fonmng minerals
Construction and interpretation of phase:diagrams from given expenmental data
Lab work related to XRD ard Umversal stage. -

LS R N B
; H .

Recommerded Texts

1. Blackburn, W. H., & Dennes, W: H (1994) Prmczples of mmemlogy New. York: McGraw-Hill.
2. Dana, J. D. (2004). Manuai uf Mmeralogv Jloboken: John Wlley

Suggested Readings EPEITIEE J

Nesse, W. D. (2016). Intrcduction to mineralogy. Oxford: Oxford University Press.
Nesse, W. D. (1991). Intreduction to optical mineralogy. Oxforh' Oxford University Press.
3. Pichler, H., & SchmittﬂRL,graf C. (2012) Rocic forming mmerqls in thin section. Berlin:
' Springer Science & Business Media. | -

E

o o=

“/‘
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| URCE-5103 o Achdemic Writing . . 3 (3+0)

Academic writing is a formal: structured and sophisticated writing tofulfill the requirements for a

particular field of zudy. The-course aims:4t groviding understanding of writer*s gbaf of writing (i.e.
clear, organized and effective content)atid to use that understanding and awareness for academic
reading and writing. The obis! {Wes of the course are to make the students acquire and master the
academic writing skills. The- course ‘would"enable the students to develop argumentative writing
techniques. The students wruld be able to tie content logically to add specific details on the topics
such as facts, examples & statistical .or numenml values. The: course will also provide insight to
convey-the knowledge and ideas in objective and pefsuasive manner. Furthermore, the course will
also enhance the students’ understandlng of ethical considerations in writing academic assignments

and topics includirg citatien, plagiarism, formatting and referencing the sources as well as the
technical aspects involved in referencing:: -

Contents l

1 Academic vocabulary

2 Quotmg, sunnnarlmng and paraphrasmg texts ;

3 Process of academic w tlng o 1

4 Dreveloping argument S ' '

5 ‘Rhetoric: persuasion. and identiﬁcation g

6 Elements of -hetoric: T+xt, author, audience, purposes, setting
7 Sentence structure: Avcuracy, variatior, appropriateness, and conciseness
& Appropriate use of active and passive yoice

9 Paragraph and essay wrii

16 Organization and strm wure of paragraph and essay

11 Logical reasoning | TR

12 Transitional device: {WOI'd phrase and expressions)

13 Development of ideas in writing .

14 Styles of docuinentation (MLA and APA)

15 In-text citations R

16 Plagiarism and strategies for avmdmg it

Recommended Texts

1  Swales, J. M[ & Feak; C..B. (2012) Academzc writing for gTaduate srua’ents Essential tasks and
skills (3™ ed.). Ann Arbor: The University of Michigan Press.:

2 Baiiey, S. (2011). Academuic wntmg A handbook for international sntdents (3ed.). New York:
Routledge S

Suggested Readin g5

1 Craswell, (5. (2004) Wriring for academic success. London; SAGE.

2 . Johnson-Sheehan, R. (29 Hs “). Writing today. Don Mills: Pearson.

3 - Silvia, P. J. (2019), How ro write a lot: A practical guide to productive academic writing.
Washington: American ¥ ﬂycheloglcal Absomatmn

18
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BUSB - 5104 = iﬁﬁbdhéﬁbﬁm Management ' . S 3(3+0)

This is an introductory course about the management of orgamzanons It prov1des 1nstruct10ns on
principles of management thai have genera‘ apphcablhty to all types of enterppses basic
management plnlosophy and deelslon makmg pr1nc1ples 1nvolved 1n planmng, orgamzmg, leading,
and conirclling; and recent ccs.eepts in management. Have you ever wondered what qualities
billiopaire ‘Warren Buffet, visionary Steve. Jobs, or Jeff Bezos all have in common? After you finish
studying business practices in tlns course, yo& may discover that you have some of the same quahtles
as other successful entreprenenr“ “This course is designed as a survey ‘course that will expose you to
husiness tenmnolog}, concepts] and, cuIrent tusiness issues. The “ntent is to develop a viable
business vocabulary, foster r*naral and analytlcal thinking, and reﬁne your business decision-making
skills.. The course will also encnn ‘age the students to explore and 1 mqun'e the apphcablhty of westem

" .mana gement principles and theol ies in local settings.

Contents : . %

Introduction to management the management process :
Importance of management for a business o 1
Organizational theories, Nature and types of organizations
The organizational culture and the rnanagement

The external environment and the manager

The internal environment aid the manager

The menager's role as dec sion maker " s ;
Dec;sion making process, Type of decision making processes 5
9. Basics of strategic managemuent ;
10. Orgasizational structure, typas of organlzaaonal stmcture

11. Human Resource I\/‘anagement

12. Tmportant of human resomc», for a busmess

13. Motivation its theories, team work and group behavior, ,
14. Leadership and its characteristics, 1eadersh1p style and behavmr
15. The process of control, case. Jf controllmg :

p—t

A4 W

SIS B

Recommended Texts

1. Robbins, S. P, Cdulter,-E-.-{., &..Langton, N. (2007). Fi rmdameniifaf'; of management. Upper Saddle
River: Péarson Prentice Hall. - . : :

Suggested Readings

1. Hannaway,J. (1989). Managers Managmg The Woritmgs of an Administrative System. London:
Oxford University Press.
2. Eccles, R. G. & WNohria, 'N. (1992) Beyand the. vae§ ‘Rediscovering the Essence of
Management. Boston: The Harvar-d Business School Press. | i

rs
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GEGL-5108° - -~ - Petrography - 3(2+1)

- Petrography is a branch-of K'petrology' that focuses on detailed: descriptions of rocks. Someone Who
studies petrography is called a pefrographer. This course is designed to help the students to identify
the minerals in. sedimentary, igneous,. and metamorphic rocks using polari‘iing microscope and also
classifying the rocks on the basis of rock texture and mineral composition. The mineral content and

- the textural relationships within the.rock will be described in detail. The classification of rocks is |
based on the inforraaticn z:squired"_duﬁng the petrographic anhlysis. Petrographic descriptions start

- with ths field notes at the mcrop and incinde macroscopic des'ériptiOn of hand specimens. However,

the most important tool for the petrographer is the pe‘trographic_‘ microscope. The detailed analysis of

minerals by optical minesaiogy in thin section and the micro-texture and structure are critical to
understanding the origin of “he rock. :

Corients

Optical properties of cuaque and non-opaque minerals in plane polarized light and under crossed
nicol including metallic under reflected light - ‘ -

3. Description of optica: properties of common rock forming minerals

Mineralogy and corpﬂnontexture of igneous, sedimentary and metamorphic rocks.

I, Introduction to polarisz:z microscope

ke

Lab. Work

t. Identification and description of common minerals

2. Study of rocks and minevals in thin section, texture and composition

3. Classification of rocks using different techniques, volume estimates and ofher elementary
peirographic techniques. . - ' :

Recommended Texts

1. MacKenzie, W. S., A&ams:, A, E., & Brodie, K. H. (2017). Rocks and Minerals in Thin Section:
. d Colour Atlas. Boca Raton_: CRC Press. , ‘
2. Perkins, D, (2000), .th?_‘!f:"ﬂ_lS_--i(’_! Thin Sections. Upper Saddle River: Prentice Hall.

'Suggesﬁed Readirgs

1. Klein, C. (2000). Mir:zrals and ro.c_fc's: exercises in crystallography, mineralogy, and hand
specimen petrology. New York: Wiley. . S :

2. Best, M. G. (20} . Igneous and mémmorphic petrology. New York: John Wiley & Sons.

3. MacKenzie, W. S., & Guilford, C. (2014). Atlas of the Rocﬁt—Formz’ng Minerals in Thin Section.
London: Routledge. ' ' '

20
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GEOL - 5109 e Igneous Purology : 3(2+1)
This course is a graduate leval ciirse of i 1gneous petrology. It is the study of magma and the rocks
'“Jmpomtmn of igneous rocks and mlnerals can be determined via a
£ ease‘ cost, and complexity. ‘The. %1mplest method is observation
of hand samples with the naked eye’ and/or w1th a hand lens. This can be used to gauge the general
mmeralogmal composition of the rock, whlch gives an insight into ;he composition: A more precise
but still reiatively inexpensive. way to 1dent1fy minerals (and there by the bulk chemical composition
of the rock) with a petrographlc mlcroscope Tt enables students 1%0 understand ‘the mechanism of
magma evolution as well as the factors affectmg the magmatxc evoiutlon ‘This course also include
tha tectonic activities related to magmatm processes and different types of igneous rocks on d;lfferent
ter,tomc margins. e .g

i
4

PR i

Contents

fa—

Igiwoué rock associations ¢ s E
Petrogznesis of igneous rocks .t ' 1
Petrogenic provinces: Basaliic pI'OV]_l’lCGa, uramte—granodlonté provmces and mafic-ultramafic
complexes ;T ' ¢
Tectionism-magraatism I'L.IHTIDIIShlp ,‘ 3‘
Tenecus activity related to convergent plate boundary and dwergent plate boundary environments
Intracontinental hot spots ... = .0 7, :[
Continental rift related magmatlsm g f"
Collisional and subductlc n ’nVlronments and igneous act1v1ty
Ophiolites o oE !
i0. Mantle-magma systems ar:d-source of maglm
11. Physico-chemical factors in magmatlc eVolutlon 1
12. Labs: Megascopic and m1crosc(3p1c". identification and descnptlon of 1gne0usr0cks

Rl

d

Discrimination diagrams. Co

i

1. Wintexr, J. D. (2014) Prmczples igﬁéous and metamorplhic petrology. T.ondon: Pearson

Eduvadon

Sucrgesz'ed Readings

1. Wilson, B. M. (2007) Lgneous petrqcreneus a global tectomc approach Springer Science &
Business Media. e ! :

2. Blatt, H., Tracy, R., & OV ns, B (2006) ‘Petrology: zgneous sedzmentary, and metamorphzc

- New York: Macinillan. ' : -:: |
3. Winter, J. D. (2000). An zrtroducfzon ;,o igneous and memmomhic petrology . New Jersey:

Prentice hall. e SR
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GEOL - 5110 .00 Structural Geology 3Q2+1)

This course is a graduate ¢ourse of stmctﬁral geology. Different natural structures of earth are
formed by the forces actmg on the’ earth ciust. This course is: designed to acquire the knowledge
‘about the deformational stractures and. their kinematics in the crust. This will help in understanding
the deformational mecham;»" of various types of rocks and the ‘mapping of the resultant structures.
The major forces its classnﬁuatmn is ‘also 'included in this course, Different structures for example
folds, faults, unconformitics are formed by the forces acting on the surface of the earth. This curse is
designed to first undersvand .the phenomenon by which these structures are formed, their
terminologies and classification of different structures. The lab waork is included to enhance the

knowledge about the- pracucal useg. of the anphcatlons of engineering for the purpose of structural
interpretations.

Contents
1. Stresz, concept, classes, ‘violu‘ mrcle of stress,
2. Strain, types of strain; measures of stram stress-strain dlagram
3. Factor confrolling the mechamcal behavmr of rocks
4. Fold Geometry :
5. Mechanism of fold formation )
6. - Yeults .
7. Classification o faults. . :
8. Foliation: Teimmology, Llasmficatlon E
9. Lineation: Tenrmolopy, Clasmﬁcatmn

J Unconforrmty [‘ermmm gy, Class;ﬁcatmn

. Tectonites :

Lab. Work

1. Map Exercise and constructmn of geologmal cross sections
2. Stereographic pr 0}ect1ons L -
3. Use of structural computer software. -

Recommended Texts

1. Twiss, R, J., & Moorés, T: M (1992) Stmcfural geology. New York: Macmillan.
. 2. Ragan, D. M., & Ragan. {2 OO) Structural geology. New York: John Wliey & Sons.

Suggested Readings

Davis, G. H., Reynolda 5. J & Kluth, C. F. (2011). Stmctuml geologv of rocks and regions.
Burdington: John Wiley & Sons.

2. Park, R. G. (2013). Found ation of structural geology. London: Routledge.
3. TFossen, I—I (2016). Stmc; .:ml geologj, Cambridge: Cambndge University Press.

22
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GHOL - 5111 3(0+3)

!
. . Jor, 3 I . . )
The second year field work will be pe formed for about two .wgia‘lgs._Thls course is designed to

A

- ) : P p iy B P Sl k. . o .
identify various types of rocks, teld stratigraphy, fossils, structural. features and landforms in the

field. This will help the students to undérsfand various types of ,cﬁtgéfgé to recognize rocks and other
geological features in the field. This cciurse‘m designed to Llndjgﬁsta{nd the geological mapping
techniques in the field. This wilt ihelp theestu.Rnts in learning the use of field equipments and data
acquisition and preparation of ge=logical mapé pmd cross-sections. This course will help the students
to get knowledge about. various structures, features and other processes occurred in the field. The
pain goal of this subject is to acuire the fundamental geological ficdd skill of mapping. The course
emphasizes the basic skills essential to idéqtif}{_rpcks according to:i el';fférent aspects , correlation &
features also to locate yourseif i the field and ‘make essential ﬁeld'fg"c'i!jservatioh's and measurements.
Geological field build confident s and practical ‘knowledge in the sfudents to elaborate geological
strictures in the field during tF-ir field survey, which will give them ﬁ%are energy for the future.

Contents e : ’ X
. y
Field based exercises-;"-‘ ‘ o : : _ :‘ﬂ'
Identification of major rocks. = - - PR
field stratigraphy, BRI :
Fossils, S &

Structures of Igneous Racks R
Structure of Sedimentary rocks
Relief feaiures s
Centours and its types

R B AR S R o

9. Regional and detailed rapping’ s J
10.  Section measurement. . i /
11. Basic geological mappiz techniq{le‘s';‘ 5
12. Bach fieid trip will be fdllowed‘beéﬁo-:.t writing and Viva -'iVoce / Evaluation

Recommended Texts

1. Coe, A.L.(Ed.). (2010). ;:_}eblogigafﬁlelé. techniques. Hoboken; John Wiley & Sons.

2. Lambert, D. (2000). The sizld guide to geology. New York: Inﬁi)base Publishiﬁg.

Suggested Readings‘ Y

Barnes, J. W., & Lisle, R. L. (20.1"3). ’ﬁ?dsi’c geological mapping.é,Hoboken: John 'Wiley & Sons.
Lahee. F. FL. (2000). Field geology. New York: McGraw-Hill. H

Compton, R. R., & Compton, R. R.'(2000). Geology-in the Figld. New York: Wiley.
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GEOL - 6112 ‘ _ G‘é@tecéonics ' | 3(2+1)

This course is demgned to acqu1re the lmowledge about the varlous types of plate boundaries, their
kinematics and dynamlcs The course comprises recent knowledge on structure and development of
the Earth, especially of iis crust and mantle. There are discussed older and new gcologmal ideas

- concerning development of ?he crust, the accent is put on the plate tectonics. This will help the
studerits fo understand the o -ntam bulldmg activity and changes that occurred on the earth with the
passage of time. In particdar it descnbps the processes of movntain buﬂdmg, the growth and
behavior of the strong, old crres of continénts known as crotons; and the ways in which the relatively
rigid plates that constitute the Earth's outer shell interact with each other. Tectomcs also provides a
framework for unde rstandmg the earthquake and volcanic belts. :

Conzents

1. Concept of geosynch, 2 and sedlmentary basins
Z. Sea floor spreading -~ ‘

3. Oceanic ridges ani® tLrem:hes

4. Continental rifis - = R
5. Intra-oceanic istands "~
6. Hot spot and mantle plumes N
7. Continental drift and reconstructlon Ty
8. Concept of plate tectomcs o _ ;.é!d",'_
9. Historical perspective = = L
0. Mechanism of plate tectonics o o
11. Plates and plate boundaries . 5
12. Relative and absolute rlate motlons ' ?
13. Extensional, compressmnal and transpressxonal tectomcs

14. Subduction zories = . | - j
15, Transform znd trans ‘urrent faults '

16.  Introduction to neo-tectonics and related hazards

17. Application of geotertonic in natural resource explorations.

Lab Work
Specified assignments/rrojects.
Recommended Texts

1. Belousov, V. V, & Maxwell 1. C. (2000). Basic problems in geotectonics. New York,
McGraw-Hill. '

2. Keary, P, Vine,F.,, & Panz_a,'G,-F'.- (2000). Global Tectonics. Hoboken: Wiley-Blackwell.

Suggested Readings

1. Turcotte, D., & Schubeh., G (2014) Geodvnamzcs Oxford:; Cambndge university press.
2. Belousov, V. V. (2000} e'undamentals of geotectonics. Moscow: Izdatel'stvo Nedra.
3. Cox, A, & Hart, R. B. \_009) Plate f’cromcs ow it works. Hoboken: John Wiley & Sons.
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1166

3(2+1)

This course is deslgned to acquu £ the knowledge about various types of sedimentary rocks and their
digenesis. Sedimentary rocks il :mnate many of the details of the earth‘s history: effects of sea level
change, global climate, tectonic processes ‘an geochermcal cycles are all recorded in the
sedimentary strata of the eartt. Th1s eourseswﬂl cover basics of fluid flow and sediment trapsport,
sedimentary structures and texfures and formlng the bridge between modern landforms and ancient
rocks' depositional sedlmentary envn;emnents Thls will help the students to understand the
classification and depositional:- system ‘ of the sedimentary rock as well as the provenance of
sediments and sedimentary stmctures I't’s also; enable students to understand the role of tectonic for

sedimentary rocks. _;
Cor_‘zz‘ents
1. Introduction to sedlmentelogy :
Z. Origin. transportation and dey osmen of sed,nfents !
3. Texture of sedimentary rocks and; thelr;st " ‘st)}.al parameters
4. Sedimentary structures, their classnf?eat

5. Classification and desenptte ‘of sednn ,_

6. Provenance of sedirents; amgenesm o

7. Ph ysleal—chenneal contrals of the §ed1m&nbarj; environments E
3. isagnostic features of glacial eoliafy v f . c
9. Fluvial, lagoonal, acustrine, delta:-f; : d } turi@dltes and marine envn‘onments

10. Tectonic controls of sedﬁ*n 1’tatlem

Lab, Work

LA ;h W i\) -

f,“_' R Y

. Grain size analysis of sedlments and sedlme_' ;tary rocks,

. Megascopic and Imcroscop: study of sediy itary rocks for classification,
. Use of ternary diagrams, discriminatioh d1agtams for tectonic settmﬁ

. Separation and identification of heavy miiers,

. Study of primary sedimentary structures and’ thelr uses in facmg or top bottom,

6. Rose diagrams and paleocurent analys1s

Recommended Texts

1. Prothero, D R., & Schiwab, F. (2004\ Sedimentary creology New York: Macmillan.

2 Pettijohn, F. J., Poti tet, P E ‘& Slever R. (2012). Sand and sandstone. Berlin: Sprmger

Science & Business Medm :

Suggested Readings ‘ S S A

1. BoggsIr, S. (2014) Prm,:vles of sedzmentoiogy and Srratzgmphy London: Pearson Education.

2. .Reineck, . E., & Singh, . B. (2012). Deposmanal sedtmenmr{v envzronments wzth reference to
terrigenous clastics. Berlin: Springer Scxence & Busmess Medla

3. Selley, R. C. (2000). Apphed sedzmentolegv Amsterdam EISevger

. '-‘-3:
LI
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GEOE. - 6114 . Gésphysics 3(2+1)

Geophysics is the br 'mch of & arth sciences which explores and analyzes active processes of the Earth
through physical measuremeit. The undergraduate and graduate programs are designed to provide a
background of fundamentals. in science, ard courses to coordinate these fundamentals with the
principles of geophysics. Thiz course 1s designed to acquire the knowledge about the seismic waves,
~ceismic refraction, gravity,. magnetic and electrical . prospectmg This course will demonstrate
understanding of. fundam’%.:tal physics. coucepts such as thennodynamlcs ¢lectricity, magnetism,
work, and force in gec ics; This will help the students in learning the basic techniques in
geophysics and the studens will also work on the seismic images and mterpretatlon of subsurface
structures. This course will enable students to predict the characteristic geophysical signatures of
different rock type: and structures for a number of geophysical methods and choose appropnate
geophysical technicues for a gwen geologlc environment and problem

r-a.antents

Definition and reladon of geophyswb with other smences
" Classification and bnef descrlptwn of various branches of geophysics
Seismic reflection asd refractxon techmques
Geomagnetism
Geoelectricity
Tectonophysics
Gravimeiry
Geothermy and guode“y & _
Geophysical data az¢iisition, processmg and interpretation
Applicaticns of gemahysn:al techniques for exploration of mineral deposits
0Oil, gas, subsurfazs water and engineering works
introduction to cat! nquake selsmology and geody11am1cs of earth

I N S

S
— O

,_.
M

Recommended Texts

1. Robinson, E. S & Coruh C (2000) Basic Exploratzon Geophvszcs Hoboken: John Wiley and
Sons.

2. Burgsr, H. R, Sheehm AF. & Jones, C. H. (2000). Introduction to applied geophysics:

. Explioring the shallow subsurface. Manhattan: WW Norton.

3. Telford, W. M., Geldart, L. P.; & Sheriff, R. E. (2000) Applied geophysics. Cambridge:
Cambridge Unlversﬂ'yP Uss.

Suggested Readings

1. Dobrin, M.B. and Sawi C. H., (2000) Introduction to geophvszcal prospecting, New York:
MeGraw-Hill.

2. Sharma, P.V_, (2000}, Gc'r'viphvsical merhods in geology. New York; Elsevier.

3. Kearey, P., and Brooks M (2000) An mtmductzon o geophvszcal exploration. Oxford: John
Wiley & Sons. .

4. Robert J. Lillie. (2005 %ole-uearth geophysics: an intrddur:tor:v textbook for geologists and
geophysicists. Upper. Seddle River: Prentice Hall.
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gEOL-6115 . iFiél\_:Geblogy 3(3+0)

This course is Jemgned to understand the geologwal mapping techmques in the field. This will help
the students in learning the ule of ﬁeld cqmpments and data acquisition and preparation of
geologlcal maps and cross—sectmns Thls course will help the students to get knowledge about
various stroctures, features and other processes occurred in the ﬁeld The main goal of this subject is
to acquire the fundamental geolegical ﬁeld slnll of mapping. The cmurse emphasizes the basic skills
essential to identify rocks accerding 1:0 d1ffe* ént aspects , correlatmn & features also to locate
yourself in the field and make essentlaj ﬁeld tobservatlons and measurements Geological field build
confidenice and practmc;l kno‘m dge m the' Wtudents to elaborate geologxca.l structures in the field
during their field survey wlncb will gwe the;n frore energy for the future. As geology is the subject
of field and to explore the earth w hich i not posslble without field work

Conrents |
1. Introauctlon of topograp *W' and geolofgxcal maps : i
2. Methods and techniques. of surface an%;} stibsurface geologzcal mappmg

Introduction to instruments. for. geélogfrc'ai mappmg l

Interpretation of geologlcal maps, j" rence to outcrop patterns
~ Correlation techniques. '
‘ Field description of igneous, met orphlc -

" Modes of geological 11111°trat10nagcludmg simctural contour 1sopach and 11thofac1es maps,

block and fence diagrams. :
5. Scan line survey. ‘ ~
9.  Preparation of geological maps and’ cre s sections.
10. Awareness and compliatice . of Healtli and Safety Enwronment (HSE) partlcularly during

gemogical work. - :

11.  Siructure of sedimentary rcks.
i2. Regional and detailed mapplng

tha

i

e AN 5

¥ Lo . C e
L . !

Recommended Texts

L. Coe, A. L. (Ed.). (2010). ¢~ ologzcal ﬁeld technigues. Hoboken John Wiley & Sons.
Z. Lambert, D. (2000). Ths .!‘, eEd gwde tor geology New York: Infobase Publishing.

L

S'ésggested Readings
1. Bames, J. W, & Lisle, R.T '.(20'13) Basic geological 'mapping EHObo_ken: John Wiley & Sons.
2. Lahee, F. H. (2000). Field geology. New York: McGraw-Hill.

ompton, R. R., & Compton, R. R, (ZOOGQ Geology in the erld New York: Wliey
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Mlcropaleontology ,E 7 3(2+1)

GEQL - 6116 -

This course is desugned to understand the micro-fossils found 1n geologrcal formations and Tertiary
brostrangraphy TOCK units in Pakrstan Mrcropaleontology is concerned with microfossils and nanno
‘fossils, the study or which must, of neces51ty, be carried out usmg the light or electron microscope.

To achaeve this course, the mlcrofossrl must be studied in terms of morphology, structure, chemical
and rruneralogrcal composition and taxonomy to discover thelr ougm and systematic affinities. The
course 1s designed {o acquire knowledge about the microfossils and micro- -organisms and their role in
mterpretatlon of depositionz] env1ronment This will help the student to identify various types of
microfossils and fo underst and thelr el in deposrtronal systems of major sedimentary basins.

Application of these nuerofossﬂs in’ the field of orl-exploratlon b1ostratlgraphy, paleobiology and
paleoclimatology is essenm i Thrs subject emphasizes on the rmcrofossﬂs that lived in or under sea
water. Thus, interac: sion wr’m ‘the: present—da' “physical, chemical r»imd biological characteristics of the
ocean water will be also addressed The course will mtroduce the major marine and non-marine
invertebrate taxonomic growzs found in the fossil record and ‘what we know about them ~ their
Srraugraphrc range, modes s hfe and env1romnental preferences ’

' Contents

Con
i

Tatroduction to Mlcropaleontology and its applications
Detail classification of marme enVIronments ' :
Genus Miscellanea, Ass111na Ranlkothaha Lockhartia %
Nummulites, Dlscocy!ma Orbltohtes Globotrucana '
Introduction to Forarmolfera Bryozoa ‘Conodonts,

Algze, pollen and spores '

Microfossils and nanopiahktons L

Principles of Bi ostratrgraphy and onstratlgraphlc Zones;
Biostratigraphic tech111q1_ms and procedures; _
1G. Morphdlogieal and taxcnomic studies of selected micro fossils
11. KT Boundary and its prei'-fsen_c':e in Pakistan

12. Tertiary biostratigraphy -vith special teference to Pakistan

e i o

o

Recommended Texte

l. Saraswati, P. K, & qiz"‘rlvasa.n M 3. (2015). Micropaleontology: pi‘mczp!es and applications.
New York: Springer. o

2. Brasier, M. D. (198C). M’zcrofosszls London G. Allen&Unwm

Suggested Readmgs R

i. Haq, B. U, & Boersma A (Eds) (2000). Introduction to marine micropaleontology. New
York: Elsevier.

McGowran, B (2000, Bzostratzgmphv microfossils and geological time. Cambridge:
Cambridge University Press. ,

Boggs Ir, S. (2014). Pmczples ofsedzmentologv and stratigraphy. London: Pearson Education.

[
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GEOL - 6117 3(2+1)

;- de0151on support tool for planners and managers of
on the earth from decnneter level to km level locally

ology and mappmg sc1ence The main Purpose and
al understandmg of GIS concepts ‘techiniques and real

Geographlc Informanon S"-St- €
Objectwes of Coursc isto galn a. basu: pr

btlldellt <
‘C"om""ents P
I Introductlon to Geographmal Informatl niSystem j
2. Data tpes; data models and structures ' ' [
3. Data sources and capturing techniques .} .

4. Dfsplaymg and mampulatmg spatial 111forr§1&t1011

5. Intreduction to the concept & IRS '

Technology of Remote Sensmg (Orb:ts llites Sensors and Platforms)
: Apphcanons of Remote Qensmg, satelhte 1mage processmg cycle
Ny Mosammg and information ~ traction (class1ficatlon and vector‘zation) _

‘Have a basic, practical understandm,; of GIS concepts techniques and real world

Applications. i
1G. Have an understandlng cf me techmcal I@nguage of GIS. ?
11. Know how GIS is utlhzect m the la.rger context of business 11eeds and IT strategies.
12. Understand the basic concepts of geograﬁhy necessary to efﬁmentiy and

3. Accurately nse GIS technology '
i4. Understand basic GIS data concepts A :
15. Have an ability io perforn: basic GIS anaj ysis of concepts
16. Have dernonstrated a practical apphcatmn, lpf GIS.
17. Have practical experience using basic GI§foo
{8. Have an understanding of GIS and its relgtxonshlp to mapping software development:
19. Have an appreciation of GI career optm;;s and how to pursue th;rn

oo

Recommended Texts SR ‘i‘
1. Gupta, R. P. (2017). Remcrc sensmg geology Heidelberg: Spnnger

2. Chang, K. T. (2008). In#oducz‘zon to geag‘mphzc information Sysrems Boston: McGraw-Hill.
Suggested Readings T _.‘, . _ §

Duckham, M., Goodclm \/}[ F & Worboys M. (Eds) (2004). Foundarz'ons of geographic
information science. Boc Raton CRCPress. e S
DeMers, M. N. (2008). Fundamentals of geographic mformatwn_ systems. Hoboken: John Wiley
& Sons.

pomry
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GEOL - 6118 ; =»’.Sequen; Stratigraphy - 32+

This course is des1grrzed 10 2 lire thc lmowlﬁdge about various types of stratlgraphlc sequences and

their relation with the sea Ievel changes This will help the students to learn about the formation of
vartous sedimentary rock séqu ;fsnces during geologic time. The goal of the course is to introduce the
students to sequence stratig:: ph'y"ancl ‘show how sequence stratigraphy ‘can be- applied to better
understand how sedunentarv successmns are structured in a temporal-spatial perspective and which
controls play part in. thls gHucture. Within the course basic concepts principles and methods in
sequence stratigraphy arz. ‘.u r*sented mcludmg how sequences’ can be subdivided info genetic units
and which processes contlms the sequence development th,rough time. The principles are illustrated
with examples and smdents may participate the methods dunng geological fieldwork in outcrops.

Students can describe and analyze sedimentary successions with focus on interpretation of
sechmentary environments aﬂd sequence stratigraphy. They may 1dent1fy genencally related units and
their intervening discontinuity surfaces. And can assess which control is instrumental for the stacking
ard geometry of sed1mentary saquences 7

Contenets :

1. Sequence Stratigraphy — An Overmew Historical Development of Sequence Stratigraphy,
sSequence Strangraphlc A:s;:n oach.

2. Methods of Seqiience Strmgraphlc Analysis, Introduction, Facies Analysis: Qutcrops, Core and

Modern Analogies, Well i, 0gs, Seismic, -Accommodation and: Shoréline Shift, Allogemc Controls

o, Sedimentation, Sedlmt,nt Supply and Energy Flux, Sediment Accommodation, Shoreline

.d.rEI.JBCtOI'lCS

Stratigraphic Surfaces, Ty; *s of Stratal Termmahons Sequence Stratigraphic Surfaces

System Tracts including HST, FSST LST, TST, RST '

Sequence Models: Twoes of Stratigraphic Sequences, Parasequences in Fluvial System,

Parasequences ir. Coasizl to Shallow Water Clastic System

6. Time attribute of Sequence’ Stratlgraphlc Surfaces -

7. Hierarchy of Sequences and Sequences Boundaries

8. Discussions and Conclusions, Future Directions.

u:i&kw

Recommended Texts

I. Catunea.nu 0. (2000). Pnn"zples of Sequence stratigraphy. Amsterdam: Elsevier.

2, Miall, A. D. (2010). The geology of stratigraphic sequences. New York Springer Science &
Business Media, o

Suggested Readings

p—t

. Slagt, R. M, <2000}, ,Sa. atzomphzc rezervoir characterization for petroleum geologists,
geophysicists, and enginzers, Amsterdam: Elsevier.
Emery, . and Myers, .5, s\2000) Seguence Stratigraphy. Oxford Blackwell.

. Embry, A. F. (2009). Pm*ncal sequence stratigraphy. Alberta Canadzan Somel‘y of Petroleum
Geologists. .

ul R
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GEOL - 6119

: \ Geochemlstry N 3(2+1)

This is the sub dlsc1p1me of geology Wlnch deals with the study of’the chem}cal composition of the
earth and its rocks and mmexah T]:us course is de51gned to acqulre the knowledge about the
~ distribution of elements in rmnerais a.n?ﬂ ocks and their dlspersmn in different environments. This
will help the students in leax.nm,t;r the’ geochenueal characteristic of various rocks and their role in
mineral exp loration. One of the E,oa.ls of geoc‘hemtstry is to determme the abundance of elements in
nature, as this information is essential to hypotheses development about the origin and structure of
our planet and the universe. An etement is material which has a particular kind of atom with specific
clectronic structure and nuc! exr charge t‘a.etom that determine] their abundanee in the rocks.

Regardmg distribution, it can only have d1rect ev1dence on the composmon of the Earths crust and
indirect on the mantle and core. ‘ :

Contents C ! ‘ ‘ j
Development of geoehern a‘ry as a d15c1p1111e :
Composition of meteorites, Ortgm and, cosune abundance of elements
Geochemical structure of the earth Gebehemwal classaﬁeatlon of elements
Polymorphism and pseudomorphtsm geochemlcal eye}e o E
Mobility and dispersion of elements uﬂde;~ ckfferent geochemleal environments

Introduction to geoehermstry ofi 1gne0us metamorphtc and sedlmentary rocks

Geoehem cal anomalies and ‘heir apphcahon in mineral exploratlon

Introduction to geochemical enalytlee‘t'l ieet:mques -7

Introduction to organic geochem1stry ,ﬁ orgamc matter types a.nd its 1mportance in petroleum

mdustry

R IR N

Lab. Work N
1. Processing and inferpretation of geochemu,al« data
2. Ternary diagrams 1nteroretat'on

Recommended Texts gy

1. Krauskopf, K. B. (2000). & ;roductzan o geochemzstr New York McGraw—Hlll

2. Mason. B., (2000} Principizs of geochemzstry Hoboken John Wlley and Sons.

3. Beaumont E.A. &Foeter NH ( 1988) Geochemistry. Texas: AAPG '
R

.S'uggesred Readings

1. Rose, AW., Hawkes, HH. and Webb IS. (2000) Geochemzsny in mmeml exploration.

Tonbridge: Whltstable Lithe Lid. o

Henderson, P. (2000). Incrgame geochemzstry organic. photomcs and photovoltaics. Upper

Saddle River: Prentice Hall. e %

3. McSween, H. Y, R:chardson S ‘M., & Uhle, M. E. (2000) Geochemtsn'y Pathways and
processes. New York Columbta Umversny Press.

R ]

——
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GEOL-6120 . Petroleum Geology 32+1)

This course is de51 gned t""'acqmre the lmowledge about the processes involved in the formation,
~ migration and aecumulatron of petroleum in the rocks and drilling and well logging techniques for
petrophysical evaluation and productmn of oil and gas. It mtroduces students to the key issues
qurroumdmg being a geologist in the petroleum industry. With the changing nature of hydrocarbon
exploration and production; noth conventronal and’ unconvenmonal hydrocarbons are considered.
The key concepts of the urlgm and generatmn of hydrocarbons reservolr rocks and subsurface
reservoir structures (traps) W3 mtroduced together with some df the key techniques used within the
industry (e.g. Teserveir ceulr}ﬂy, petrophsics and formation eﬁraluatlon) Practical issues such as
how hydrocarbon wells are drllled and how rocks are sampled i in the subsurface are also considered.
This will help the swidents t: learn about the global occurrences. of oil and gas with special emphasis

on Fakistan so that they cax effectxvely use the1r knowledge 111 the exploration and development of

the country’s energy resouices. i

Contents ' '
1. Introduction and histiy of hydrocarbon exploration

2. The nature anc classification of petroleum hydrocarbons

3. Origin, migration and aecumulation:hydroearbon

4. Traps, seal and cap rocks . ,

5.  Source rock-evaluation; Kerogene and its types

O.

Reservoir rocks charactenzatlon, reservou ﬂu1d Teservoir condmons and dynamics; tight
reservoirs N

7. Exploration petroleum 'e‘.rele iﬁ P'ak"iStau prospect and explbration in frontiers areas

8. Introduction to drilling eperatlons well site geology and mud logging .

9.  Well failure/success am]ysw

10. Ps=troleum prospect risk analyms

11. Nonconventional hydrocarbons

12. Introduction to play fairways and petroleum system

Recemmended Téxts

L. North, F.K., (2000). Pétr sleiim geology. Boston: Allen and Unwin.
2. Selley, R. C., & Somﬂnberg, S, A (2014) Elements of Petroleum Geolagy Cambrrdge
Academic Press

Suggested Readings

1. Bjorlykke, K. (2010), Perroleum geoscrence Jrom sedimentary envzronmems to rock
physics. Amsterdam: Springet.

Z. Levorsen, A. I. & Berry, F. A, (2000) Geology of petroleum San Francisco: WHFreeman

3. Hyne, N. 1. (2012). Nontechnical guide to petroleum gealogy explomrzon drilling, and
_ producrmn Tulsa: PennWell Books.
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GEOL.uﬁlzl o Engmeermgweology 3(2+1)

This course is a graduate cnu of englneermg geology. This course is designed to acquire the
knowledge about the rock mec _uJ.—JlCS and their role in the construction of huge structure. The
constiuction of buildings, unﬁuiground excav@tlons dams on different rock masses like igneous,
sedimentary and metamorphit “rocks requn'es the data of basic physxcai and geological and
geotechnical parameters. So, fis course will help the students in Iedrnmg various techniques for the
determination of physical and ‘geotechnical : parameters of soils and rocks for construction of
huﬂdmgs and foundations. The ‘building code of Pakistan for the c[onstructidn of various structures
and buildings under varions geologmal condltlons is also included in this course. The study of
common problems during the construction of structures is also mcluded in this course and will help
thé students to discuss about the various natural and man-made problems Lab work is also included
i enhance tre practical knowledge of students

Contents

Introdiction to the engineering geology algt its apphca’uon

Weathering, physical and chernical

Earthquakes, causes and inte: 51ty scale -

Roclk mass classification '

Geatechmcal studies of rociks and soﬂs ;

Geological factors and streng’vof rocks ;
“hemical and mechanical befavior of rocks '

Geotechnical investigattor:; uses of sedmim rtary, 1gneous and metamorphw rocks as construction

‘material ;

Building Code of Palqstan _

1 0 Dam and tunnei engmeermg o -

1 Common e11g111eer1ng problems and thelr remed1a1 measures

NG WA N

M2

Lab, Work -

1. Sieve analysis

2. Moisture, void ratios, porosity

3. Angle of repose, and other grotechiical propertles of soils.

4. Uniaxial and Triaxial Testing; tenslle cor *presswe and shear tests of rocks.

Recominended Texts

1. Prica, D. G. (2008) Engmpermg geology prmczples and pmctzce Amsterdam: Sprmger Science
& Business Media.
2. Bell, F. G. (2004). Engineer: 4g geolog; cma’ construction. Boca;Raton CRC Press.

Suggested Readings

i
|
it
i

1. Bell,F. G. (2016). F undamenmls of engmeermcr geology. ‘Axnstiéi:dam Elsevier.
2. Beavis, F. C. (1985). Rocic weathermg Engineering Geology. Melbourne Blackwell Scientific.

i
l
|
|
H
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GEOL-6122 - "Me%amd,érpmc Petrology | 3(2+1)

This course is designed i‘o expose the ‘students to the solid state transformation of pre-existing
1gneous metamss rhic and’ sedlmentary roaks into metammphlc rocks. This course is a basic to
advance 1ntroduct1cm for the DOSE graduate students in petrology. Geology is plagued by the problem
of in accessibility; they ser'-*"-‘ aly the tlny fraction of the rocks that composes the Earth. During the
processes of uplift and the erosion on. the surface, but their exact. place of origin is vague. As a result,
a large proportion of our mfonnatlon about earth is indirectly. cormng from analysis of subsurface
‘materials, geophysical o files or expenments conducted - at’ Vanable temperature and pressure.
Metamorphic rocks are the most common rock type on Earth and their study allows us to put
constraints on the pressure, stress and temperature conditions in the crust and mantle, and on the bulk
composition in these environments. Metamorphlsm affects rocks in ‘three ways; it changes their
mineralogy, it chan ges their shape and it can change their composmon

Contents

I. Introduction to metamorphism - :

2. Types, grades, zones and facies of metamorphism

3. Metamorphic diffusion and d;{fferenua don :

4, Stmdy of thermal and. ‘“egmnal meta.morphlsm of 1gneous argillaceous, calcareous and

arenaceous rocks :
#etamorphism in relatich) to plate tectomcs
Study of textures and structures of metamorphic rocks

5

6. _

7. Metamorphism and deforriation; history and dating of metamorphic rocks
, .

9.

1

Differentiation between : tamorphlsm and metasomatism |
Paired metamorphic bc‘ s "f: _ sy
0. Himalayan and pre-Hi:} s.. alayan metamorphlsm in Pakistan. 7

Lab. Work e “

1. Pewrographic and hand 3pe01men 1dent1ﬁcat10n of metamorphlc textures, structures, and
metamorphic history of rocks. =
2. ACF and AKT ternary diagrams and pet_rogenesis.

Recommended Texts

1. Best M, G. (2013). Igneu £5 and mem’morphzc petrology Honoken John Wiley & Sons.

2. Hyadman, D. VV (20043, Rerrology G] zgneous and memmorphzc rocks. New York: McGraw-
~HilL

Suggesied Readiigs

1. GlHen C. (2012) Z‘Jeru norphzc genlogy: an mtroducnon to tectonic and metamorphic
processes. Amsterdam: \pnnger Science & Business Media.:

2. Philpotts, A. & Ague, ¥, 2009) Prmczples of igneous and mefamorph:c penﬂology Cambridge:
Cambridge University £vess.

3. Yardley, B. W, & Yatdley, B. W D (1989) An mtroducrzon fo metamorphic petrology. New
York: McGraw Hﬂl R :
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GEOL-6123 Gedlogical Fieldworlc- I1T | 3(0+3)

This .,ourse is designed to undetstand: the geologlcal mapping techn iques in the field. This will help
the students i learning the use « "l field e u1pment and data acquxsm on and preparation of geolo gical
maps and cross-sections. Th;s course”will help the ‘students to get knowledge about various
structures, features and other processes ‘occurred in the ﬁeld The; main goal of this subject is to
acquire the fundamental geoiogmﬂ field skill of mappmg The course emphasizes the basic skills
essential to identify rocks acpa“dmg to -different aspects, correlatlon & features also to locate
yourself in the field and make gssential field observations and measurements Geologlcal field build
confidence and practlcal kno'.%ufdge in the tudents to elaborate geologlcal structures in the field
during ! freir field sutvey, Wthh wﬂl gwe them more energy for the‘ future. As geology is the subject
of field and to explore the earih w‘uch js miot posmble without field work The students will be able to
carrv.out observation and plotiiz g of geological information on topographm sheet. They will be able
to study of geomorphic features in field and measurement of strat1graphlc sections. Independently
carry out recognition of struc tural features and study of fossils, pnmary and secondary structures.
This geological fieldwork e:sermse Wlll enable students to descrlbe various features sedimentary,

1,0_11e0us and metamorphlc rocms
{Contents

Field based exercises :
Topographic sheets and its uahzatmn in f1e1d
Observation and plotting of 5eolog1ca1 1nf0rmat1on on topographlc sheet
Studv of geomorphic featutes. ~ - ¢ i
Measurement of stratigraphic sections.” :
Recognition of structural feamres
Studs: of fossils : ‘
Study of primary and seccfrw’ary geologmal structures. §
Field description of SCdH!lEutBIy, igneous ‘aind metamorphic’ rocks

10. Report writing based on f:eologwal mappmg of an assxgned area and fieldwork Vlva Voce and

Evaluatlon :

§

N R

Recommended Texts
I. Coe A, L (Ed.). (201u, ._reologzcal f ela’ techmques I-Ioboken John Wlley& Sons.
2.  Lambert, D. (2000). Tke f eld guzde ta geology New Yorl: Infobase Publishing;
Suggested Readings ERE t
'1. Barnes, J. W -& Lisle, R. .T (2013) Bas:c geological mappmg Hoboken John Wlley& Sons.
2. Lahee, F. H. (2000). Field geology. New York: McGTaw-Hﬂh '
. 3. Compton, R. R & Comptmi R. R (20@0) Geologv in the Fzéla’ New York Wiley.

|

i
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GEOL-6124 - . . Geplogy of Pakistan 3340

This course is designed 1f:bifj_e"ibqu_i"r~e fhg_’}g;;owledge about the tectono-stratigraphy of Pakistan with
special emphasis on the tecto eicméli?g-fénd minerals and fuel deposits. This will help the students
to leam about the interadtioﬁ'_-éf reg'imial plates and blocks such as Indian Plate, Arabian Plate,
Karakoram Plate, and Afghe__u-n Blpélg.ﬂ;;c;jpgh geological times and their influence bn_the stratigraphy

- and mineral deposits of Pakistan. The! core objective of this subject is to provide the detail

Geological and Tectonics Sétting Qf P’a'kisfan by introducin_g the Geodynamcis setting of Pakistan. It
is the study which desciibes the Mineral ‘exploration and it exploitation, exploration and
development Gil arid Gas re:ssiir_ééé, Metafhc and non-metallic jmineral'reéources, suitable aggregate
study for construcion materials, dams side studies, earthquake studies and mega Infrastructure
related. It also desf-cribes_'f':ﬁ)'dut'f the" _':\F_aribgs tectonics ele_mehts for collisional, extensional and
tratisform plate houndary setting. From the formation of mighty Himalayas, it includes the detajl

tectonosedimentary, metameorphic and deformation mechanism. It will ‘also focuses on the
occurrences of Active Seismi:: Zones of Pakistan and earthquake seismology scenario.

Contents .
Physiographic znd tecta_ﬁ_ic. divisions of Indo Pak Plate and its descriptions.
Geology and strati grapﬁj of the Indian plate, Karakoram plate.
Afghan block and Arabian plate. . __
Waziristan , Kohistan, Chagai and Ras Koh magmatic Arcs. "

 Sedimentary basins of Pakistar. o ' ’
Makran subduction complex. -
Charran transform zone, arcs, '"o'_rdcllines‘ and suture zones.
Tertiary Himalayan and pre-Himalayan orogenic events.

. Late Precambrian to Early;' Cambrian Hazaran orogeny.

10. Regzional metamorphisﬁl {I—_Iirna’lﬁyan and pre-Himalayan).

11. Main episodes of magmatism and their relations to tectonics.’

12. Economic mineral and frcl deposits of Pakistan. ,

e e e

Recommended Texts

1. Kazmi, A. H., & Jan, 7??51. ":Q'"'_(199.__7). Geology and tectoﬁ‘ig's of Palistan. Karachi: Graphic
publishers. C e T , o
2. Bender, F.K. & Raza, 7T A. ( 1_997).‘Geologjz of Pakistan. Berln: Oxford University Press.

Suggested Readings

1. Farah, A.. Abbas, G., Dé"_Johg, VK.'"A., & Lawrence, R. D. ( 19'84). Evolution of the lithosphere in
Paldstan. Tectonophysics, 105(1-4), 207-227. ‘

2. Searle, M. (2013). Colliding co’ntf;;eﬁts.- a geological explovation of the Himalaya, Karakoram,
and Tibet. Oxford: Oxfoid University Press. ' _

3. Kazmi, A. H.. & Abbasi. L A. (2008). Stratigraphy & historical geology of Pakistan . Peshawar:
National Centre of Excellence in Geology.
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1178

GEOL - 6125 . Economic Geology 3(2+1)

the knowledge about the formaf on of various types of economic
minzral deposits and their mgnu & ance. ‘Thxs will help the students to understand the processes which
are involved in the genesis ¢7 vanous ores deposﬁs hydrocarbonIs gemstones and other industrial
rainerals. Upon successful ¢iim plet1on students will have the knowledge and skills fo recognize
;ommon ore minerals in han“ eamples and under the microscope demonstrate familiarity with a wide
range of ‘mineral dBPOSIt.‘a mcludmg recogmzmg the overall geometry, zonation and alieration
patterns assoclated with spemﬂc “classes. ol metallic mineral deposuts Relate overall geometry,

'zonadon and alteration patterns. of rock associations to specific classes of metallic mineral deposits.

Evaluate different processes of elenent entichment by fluids and; melts to from ore bodies. Inform
peer students and the wider pL,bhc how understandmg the formatlon of ore boches is important in the
current debates about global reeources L

Contents - T o ;

1. Introduction to economic 111i1iefels and rocls and their classification,
Grade and reserve estlrnatmn of deposns Introduction to ore mlmoscopy

3. Environment and processes of fonnatlon of economic mmeral deposits: magmatic segregation,
hydrothermal solution, metasomatlsm s“dlmentatlon evaporatlon residual and mechanical
concentration and metamorphlsm ' ; :

4. Relationship of mineral dgz usits to pla’pe téctonic settmgs

Introduction of geologlcal exploratlonfp;rOSpectlng, *

6. Brief description of ecouvinic rmnerals sueh as fuel minerals, gemstones copper, lead, zinc, iron,

gold, chromite, mangasiise, salt, gypsum bauxite, sulphur, barlte fluorite, clays, phosphorite,

H
'

hdl

o

building and dimension’ etones mdlish‘lal rocks and mmerals, radioactwe minerals and rocks

with special reference to Pakistan. .

Lab. Work : o i
{dentification and desenpnon of econormc minerals, m1croscop1c studies.and lab exercises on

grade and reserve estlmauon from p,rovxded data.

Recommended Texis
[. Evaus, A. M. (2009). An mzmductzonﬁo economic geology and its envzronmenml impact.
Hoboken: John Wiley & Soxs. ™

2. Pohl W. L. (2011). Econcvuc geojogy prmczples cmd practzce Hoboken: John Wiley & Sons.
Suggested Readings

i. Moon, C. 1., Whaicley, ¥ K & Evans, A. M. (2006). Intrcduction to .lmineral exploration @™
ed.). Hoboken: Blackwe: :publlshlng -

2. ParkJr,C.F, & MacDiarmid, R.A. (1975) Ore deposits. San Francisco, Freeman.
‘3. Evans, Anthony M. (2009 Ore geology and industrial rmnerals: an introduction. Hoboken: John

Wiiey & Sons. _ , : 3
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GEQL-6126 . .. Envicommental Geology | . . 3+

This course is desiggéd fc_i_'r_:;i(_:_qui_rg _ﬂ;@‘_lmqwledge about the role of geology in the environmental
degradation. As a_discipline; environmerial geology deals with using geological knowledge to
address interactions betwée;zg.é humans andthe physical eﬁviron;né;xit: the biosphere, the lithosphere,
the hydrosphere, and, to so::.: degree, the atmosphere. Environmental geology is a multidisciplinary
subject that covers a broadlﬁ.ra};gq of topics, ranging from Eaﬁ:th?f'materials and their use to Earth
processes, including naturp, hazards and their impact on human liyes. The environmental effects of
exploring Earth resources,is also an integral component of the course. This will help the students to
learn hotv the ‘various gqqlogiéa‘l' : processes and related - human activities are involved in
contaminating our ecosyster, managing geological and hydfogeolbgical resources such as fossil
fuels, minerals, water (Suff‘ab,é and ground water), and land_use: Studying the earth's surface through
the disciplines of geomofphdipg’y, and defining and mitigating exposure of natural hazards on
humans managing industrial and domestic waste disposal and minimizing or eliminating effects

of pollution, and performing assoc—jated:agtivities. often involving litigation.

Conternis

Incroduction to environmental geology, management of natural resources, climatic changes.
E_ﬁvironmental controls for erosion, desertification and coastal degradation.

Introduction to envimr.vmf;nfal:‘impa'ct' assessment and initial 'environmental examination.
Environmental :mpact e?fmir_xing,- dams, reservoirs. : '
Environmerital impact of Highways, théir assessment and controls.

Geelogical hazzrds suck a7 floods, landslides.

Earthquakes, tsunamis, i{*J_}'cangSes; P

Glaciers and shoreline ;-i;qféesééé aﬁd‘:ﬂmir remedial measures;

9. TIndustrial pollution, sciid and liquid waste disposal. - '

i0. Groundwater contamirations.

11. River lake and rarine polkition and.the’ir impact on human health.

12. Clean sources of energy;;inﬁ'ot_i_uctim;_ftd acid mine drainage.'f :

foN o R N

el

Recommended Texts
1. Pipkic, B. W.. Trent.D. D., Hazett, R, & Bicrman, P. (2013). Geology and the
Environment. Boston: Cengage Learning. ' ' :

2. Kubddel, K., Lange, G., & Voigt, H: 1. (2007). Environmental geology: handbook of field
methods and case studie;. Amsterdam: Springer Science & Business Media.
Suggested Readings

1. Montgomery. C. W. (1992). Enyiroﬁmeﬁ:al Geology. Dubugue: Wm C. Brown Publishers.

2. Amand, N. A, & Pol}'rakdv_,‘ V.M. (2004). Radio propfizgaz‘ion and remote sensing of the
environment. New York: GRC Press. - : : '

3. Pipkin, B. W.. Trent, D_;?-%'D.,_Hazlett-,-_ R., & Bierman, P. (2013). Geology and the Environment.
Boston: Cengage Leamﬁ'ﬁ:g. : ' '

TN
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3(2+1)

E
GEOL -6127 - Hydrogeology f
i 1

This course, is a graduate cotrse. One of the elective advancé level courses m the group of
cpecmhzatlor in Englneermg Gruology is Hydrology ThlS course. 1s des1g11ed to acqulre knowledge
zbout the e Lplorauon of grour. dwater resources and their management This will help the students to
ieamn how to manage and conserve water resources, how to overdome the acute shortage of water
supply and also how to maintair: its punty for meeting the present demand as well-as thé demand of
the flu'ther generation. The process of 'inst:'lation of tube Wells its techniques, designing and
developments. Flow-nef analysis usmg pumping tests. You w111 gain a wide understanding of
hydrological processeés and pher.omena, mcludmg but not limited 3 to groundwater. Other associated
topics tzach you the critical mterrelauonshtps groundwater has w1th surface water hydrology and
vegetation, amongst othefs. After completmg these courses, the students will be able to carry out
s1te developme11t for construct:on.ﬁ

their independent research on

Contenis _ L S _ l
The bydrologic cycle S _‘;f_ i
Aquifer system and types . o L
Occurrence and movemeut of groundwater ‘ .
Hydrological properties of f focks and the1r measurements
Fluctuation of groundwatar levels: and ¢ causes

Recharge and discharge of ground water

Groundwater exploration by g eologlcal hydro geologtcal and: geo-ph‘Ysical‘ methods and remote
sensivg techniques -
8. Well hydraulics -

9. Tube well drilling techmquea d351gn111g, developmeut _
10. Flow-net analysis and pu‘npng tests, water logging and causes ' of water table declination

O

RS

o e

i

Recommended TejctS

1. Davie, T. (2008). Fundamen: als of hvdr‘o!og;y London Routledge
2.  Hiscock, K. M. (2009). Hw rogeology pnnczples and pmcnce Hoboken John Wiley & Sons.

i
i

Suggested Readings

i. Todd, D. K., & Mays, L. W"(ZOOS} Groundwater hydrology. Hoboken' Welljt

2. Prickett, T. A., & Lonnquist, C. G (1971). Selected digital computer techniques:for groundwater
resource evaluation. Bulletin (IlhnmS State Water Survey) no. 5 5.

3. TFranklin, J. A, &Dusse'tult M. B. (1989) Rock engmeermg New York: McGraw-Hill.

i
i
i
i
i

!
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DRnaeile

GEOL-6130 . . - . GeochemistryII R 3(2+1)

This is the sub discipline bf_gGOIOgy".WhiEh deals with the study of the chemical composition of the
earth and its rocks and minerals. The course is designed 1o acquire the knowledge about the
distribution of elements in rniﬁe’_riifls_'aﬁ&-fffbclcs and their dispérsion in different environments. This
will help the students in Ieai‘nir;"g:- the geochemical characteristic of various rocks and their role in
mineral exploration. One of the goals of g'éochenﬁsny is to defi:rmine the abundance of elements in
nature, as this information 5 essential 1o hypotheses development abbut the origin and structure of
our planet and the universe. in elemeént is material which has a;f-pﬁ{ticular kind of atom with specific
electronic structure and puclear 'cha.rgé;‘ factors that determine' their abundance in the rocks.
Régardling distributiqn_, it can ;'dnly have: direct evidence on the ‘composition of the Earth's crust and

indizect on the mantle and cie. S,

C om"en.t.s" SR

Geochemistry of igniéous,‘ sedimentary and metamorphic rocks
Modal analysis for <lassification W .
Chemical charactsszation and 'idéiiﬁi’iﬁcation of minerals'

. Classification and ¢istribution of! ements in the earth crust .
Introduction to analytical geocheristry S
Causes for geochéixﬁc%gi dxversuy - the igneous rocks o .
Geochemical characteristics of ignébus rocks as petrogenetic indjcators _
Processes which modify the composition of primary magmas -
Geochemical characteristics of -.d}ihf_'f_f_:rent magma Series .

10.  Ceothermometry and geobaromefry i

11. Metasomatic processes and environment. s
. . A i

Lab. Work

1. Characterization of igneou.z_focks- onu%lge basis of their (a) modal and (b) chemical composition

2. Calculation of normative ﬁimpbéitioﬁ@ronj’the major element chemistry of igneous rocks

3. The use of thajor and trace 'e'lémenttﬁompositién of igneous rocks as a means to determine their
paleotectonic setting . - -3 ‘ ‘

Recommended Texts T

1. Rollinson, H. R (2C14). Using geochemical dara: evaluation, presentation, “interpretation.
Loundon: Routledge. .« "~ S S

2. MecSween, H. Y., Richardson, S. M., & Uhle, M. E. (2003). Geochemistry: Pathways and
processes. Columbia: Columbia University Press. i :

Suggested Readings
. Krauskopt, K. B., & Bird, D. K. (2007). Introduction 1o géochemistry (Vol. 72, No. 1). New

York: McGraw-Hill. _
2. Best, M. G. (2013). Igne:is and 'metqmorphic petrology. New York: John Wiley & Sons.

40
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b
GEOL-5132 : ' Metamorphic Petrology IT i ’ 3(2+1)
This course is a graduate levei course of metamorphw petrology. It enables students to understand
the mechanism and types of 11 ,tamorp}:usm as well as the factors that affect the process of
metamaorphism. This course & 6'_ 1nc1udes different. rock structures which developed due to
metamorphism so it’s benefitial for~ students ‘to recognize different rock features in metamorphic
rocks of field area. Metamorr 1c petlology covers the chemical and physical work done in natural
systems in response to changiny physical conditions. Petrogenetic processes such as recrystallization,
continucus and discontinuous reactions, mixed volatile reactions anjd deformation are addressed. The
principles of metamorphic petrology are: then applied to a nuniber of -orogenic events through
geologic time, and modem advances 111 research in metamorphic petrology are explored.

Contents

Basic characteristics of metamorphlc reactions.and role of ﬂl.IldS
" Concept of iso-grades and iso-reaction grades = -t
' Very low grade and ocear ﬂcor metamorph1sm ?
Cataclastic metamorpki 1'~ﬂ1 B :
Metamorphic facies segizs =+ it
P-T gradients ‘ '
~ Mineralogical characteraxstlcs of individual facies s
Progress metamorphism nf pehtes basic rocks and carbonates
'ngh grade metammpi m anatems and migmatites
Tectonics of regional 'ﬂetamorphlc ‘belts :
Paired metamorphlc heks Metamorphlc structore of. contmental crust.

R N I S

.q,.,_.
— O

AT F

Lab. Work

. Construction and interpretati(m of ACF and AKF diagrams
. Petrographicstudy of various rocks suites
. Mineral and mineral phase equilibria and P-T conditions.

L o

Recommended Texts

1. Best, M. G. (2013) Igneo 2y and metamm phzc petrology New! York John Wiley & Sons.
2. Vemon, R. H., Vernon, R. T, Vemon R., & Clarke, G. L. (2008) Principles of metamarphzc
petrology. Cambridge: Cambn.dge University Press.

Suggested Reéding? A

1. Gillen, C. (2012). Metanx: rph:c geology an z'ntroduczioﬁ to tectonic ‘and metamorphic
processes. Amsterdam: Spi Finger Science & Business Media. [

2. Philpotts, A., & Ague, 1. 2009). Principles of igneous and metamorphtc pea‘rology Cambridge:
Cambridge University Fress. 1

3. Yardley, B. W., & Yardiey, B. W. D (1989) An mz‘roduct:on to metamorphic petrology New
York: John Wlley & Sons. ' !

a1 o NI
1 Jﬂ,ﬂ
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GEOL-6134 . = Mineralogy Il 30+

This course is a graduate . vel déu’i-sébf Mineralogy. Advance mineralogy is a subject of geology
spernializing in the scientific study of the cb%.mis'try, crystal structure, and physical (including optical)
properties of minerals apd ‘gﬁﬁéi-éliZed_'art_ifacts. So the course is designed to acquire the knowledge
about the physical and r::-%iﬂéél"‘i:u;cii:i’éi’ti_es of various rock forming minerals and to develop a
rielationship between  the. structurechermstry and properties of silicates, carbonates, oxides,
sulphides, . and phosphate, This will help the students in learning the mechanisms of mineral
nucleation, crystal growa and importance of kinetics in mineral formation as well as by using
different computer programs,_they will be able to calculate mineralogical parameters. -

Contents

1. Physical an¢ chemical prbpéffi_eé'_bﬁf imineral _

2. Relationship between the stthﬁJfé Chemistry and properties of Silicates, carbonates, oxides,
sulphides, and Phosphate ~ ;

3 Phyéical and chemicai pm_pf_:rties of minerals

4. Mechanisms of mineral s:acleation and crystal growth

5. Importance of kinetics in mineral forrpation

6. Interpretation of mineral analysis

7. Recaloulation of a mire? '
cations = Lo

8. Measurement of mineral triple junction zngles

9. Description of grain boun laries-and their implication for the development of rock textures

1G. Use of computer prograr.is, including spreadsheets, to calculate mineralogical parameter

il. Triangular and X-Y plots o ‘

12. Related mineralogica? infonﬁation to the assessment and performance of industrial rocks and
minerals, ‘ '

al analysis i;l terms of fixed number of anions, and, where appropriate,

Recommended Texts

1. Perkins, D. (1998). Mnerdlégv.’ In the Beginning. Upper Saddle River: Prentice Hall.
2. Deer, W. A. (2011). Rock-forming minerals. London: Geological Society of London.

Suggested Readings

1. Perkins, D., and Henke, K.R.; 2000, Minerals in Thin Section. Upper Saddle River: Prentice
Ha!ll. T e ' _ B

2. Philpotts, A. R. (198%) Petrography of igneous and metamorphic rocks. Upper Saddle
River: Prentice Hall. R :

3.. MacKenzie, W. 8., & Guilford, C. (2014). Atlas of the Rock-Forming Minerals in Thin Section,
London: Routledge. E . '

42
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© 3(2+1)

GEOL-6135 ',_j‘.:_:-_ : : Roc_kMechanics |

T*u'-‘ course 1s a graduate course. One of the electwe advancd level courses in the group of
pecrahzatrorv in Engineering G‘reology 19 Rock Mechamcs The course will enable the students to
fully understand the basic kno"\?’ledge about ‘the stress and stral;u The behavior of rocks under
different geological stress reghnes. ‘The measurement the m—srcuistresses around the periphery of
underground excavations. The -luahtres of rock masses are very, ‘important to be studied for the
overall estimation of rock mass deformation & gnd strength of the rocks. These current and hot topic of
rock mechanics is also included In the outline of subject and Wﬂl ‘enhance the practlcal knowledge
about ihe mechanics of rocks:;For the compietron of course, spec1al assignments of testing of
aniaxia!l and triaxial conditions are also mcludecl After completing these courses, the students will be
able to carry out their 1ndependent research on the site development for construction. '

Contents ) EREE Py

Fabric and mechanical sotare of rocks; 1

Determination of rock quality for engineering purposes; B

p—

o]

3. Stress strain behaviors of different rocks; rock mass strength. Theones of faﬂure
4. Types of fractire; rock deformation in compressmn 7o

5, Factors controlling mech‘*mcal behavmrs of rocks; excavation methods in rocks
6. Distribution of stresses around underground excavations; 1 ' '
= Use of photo elasticity in rock mechanics. 4

8. Measurement of stresses in sitd; wave propagation in rocks dynaﬁmc models.
Lab. Work T .

Speeial Assignments/Projects
Recommended TextS
1. Brady, B. 0., & Browu E T_ (2013) Rock mechanics: for undergmund mmmg Amsterdam

_ Springer science & busin
2. Duncan, N. (2000) Engir: *ermg Geologv and Rock Mechamcs‘ London Leonard Hill

Suggested Readings

I, LiD. Hyslip, 1., Sussmauu T'.,&'Chrisiﬁer, s, (2002_).Rafzwjay geotechnics. Boca Raton: CRC
Press
Z. F1an1<1m LA, &Dusseault M B (1989) Rock engineering. | Abmgdon Routledge.

i
§
'
i
{
I
|
i
{

43 ' _ \




1185

GEOL-6136 . .. . . Sofl Mechanics o 3en

Soil Mechamcs is & sub dlsmphne Engmeermg geology 1nvolv1ng the study of soil, its behaviour and
application as an engineering material. Soil Mechanics'is the application of laws of mechanics and
hydraulics to engineering problems dealmg with sediments and other unconsolidated accumulations
of solid particles, which are produced By the mechanical and chemical chsmtegranou of rocks,
regardless of whether or not they contain: an admixture of organic constituents. Soil consists of a
multiphase aggregation of sohd partlcles \1 ater, and air. This ﬁmdamental composition gives rise to
unique engineering propertics, and the descnptlon of its' mechanical behavior requ1res some of the
most ciassic principles of enpmeermg mechamcs

Contents

l. introduction L :

2. Concept of soil mecharics,

3. Soil formation o

4. Classification, - :
5. survey and sampling w ith its 1mporta11t png1neer111g propertles like SDlI gradin
6. Moisture contents , R

7. Void ratios, density, permeablhty -

8. Shearing strength, bearmg capamty ot

9. Consolidation and setttements e

Lab. Work

1. Index properties of soil.

2. Determination of soil deus1ty, penneabﬂlty,unconﬁned sheanng and compresswe strength of soil
and Attenberg’s limits. =~

Recommended Texts

1. ‘\fe]son J.. & Miiler, {. . (1997) Expmszve soils: problems and practice in foundarzon and
pavement enginzering. New York John Wiley & Sons. .

2. Attewell, P. B, & Farmew L W (2012) Principles of engineering geology Sprmger Science &
Business Medla s

Suggested Readings |
[. Schofield, A, & Wloth P (1968) Crzrzcai state soil mechanzcs(Vol 310). London: McGraw-

Hill.
2. Atkinson, J. (2017). The mechanics of soils and foundations. Boca Raton: CRC Press
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GEOL - 6138 S '}inf'giﬁeéring Geology I I 17 X5 )

This course is a graduate couwe One of ‘the elective advance; level courses in the group of
specialization in Enginéering ! vology is" Engmeermg Geology IL. The coursés ‘will enable the
students to fully understand (1‘) the rocks and soil mechanics and tfxelr role in construction industry,
(2) the earthquake related ses 1u01ty and ‘Inténsity, (3) the geologﬂical and geophysical surveys, (4)
the infrastructure developm Tand (5) the techmques for evaluatmni of building materials. (6) Hazard
Zonation and assessment of ock mmasses using different techmques of emplncal and analytical

rechniques. (7) Landslides and case studies of landslides. (8) Groundwater and characteristics of
ground water. This spec1a1 course also includes the project and specxal assignments. After
completing these courses, the students will be able to carry out the_u_‘ independent research on the site
development for construction. e

- Conlenls :
i
1. Rock c.lld scul mechanics and 1ts apphcatmn in civil engmeermgj,
2. Si‘udy of geological factors 1 m relatlon to'the construction of buﬂdmgs and foundatlons
3. RKoads, highways, excavation and finneling, mine openmgs dams and bndges
4. Construction materials; slor= stability analysis P
5. Hazard assessmenti, mass ivovernent, their causes and prcventmn
6. ‘Application of geophysica! methods for site investigation; :
7. Construction in earth- qL.alce one darns and their kinds geologwal investigations for selecting a

site for a dam; :
8. Landslides, classification, :eometry, causés and preventive methods
9. Ground water and charactzr of ground water; E :
10. Case histories of importaut engineering projects (small and mega) in Pakistan.

Lab. Work S
Special Asmgnmf-nts/Pr()Jectq ‘

Recommended Texts

1. Price. D. G. (2008). Engmeer ng eologv prmczples aned pmctzce London: Springer Science &
Business Media. :

2. Steffen, G. 5., Candelaria, & T\/I Stapledon D., Bell, G., &Foster M. (2014) Geotechnical
engineering of dams. Lonmﬁ CRC press

Suggested Readings

1. Bell.F. G. (2016). Fun(iamevtals of engineering geology. EISGVICI'

2. Beavis, F.C. (1985). Engine; rmg - Geology. Oxford: Blackwell Smennﬁc
3. Blyth, F.G. H., & De Freuas M. (2{)17) A geology for engmeers London: CRC Press.
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GEOL - 6140 B : : - Pétr@ﬂlgum Engineering | 32+

Petzoleum engineering is 2 eld of:engi;i_eer;ing concerned with the activitics related to the production
of hydrocarbons, which can’be either crade oil or natural gas. Exploration and production are
deemed to fall Withiﬁ':’? ' tﬁe ﬁpstréé;h sector of the oil and gas. industry. Petroleum
geologyand geophysics foii on provision of a static description of the hydrocarbon reservoir rock,
while petrofeum =ngineering focuses diif_iéstimation of the reCO?erable volume of this resource using
a detailed understariding o ‘Eh«s:'*;)_llygj_cz:i}f behavior of oil, water and gas within porous rock at very
high pressure. The combined efforts ‘offgeologists and petroletim_ engineers throughout the life of a
hydrocarbon accumulation determine the way in which a reservoir is developed and depleted, and
usually they have the h’ighési.:‘iiﬁfyé’c't on.f:éél'd economics. o
oy

Contents ot

Introduction to rig compﬂnenté .
drilling methods and operations )
types of bits; drilling fliids .
composition and functiess - l :

cementation and casing operations , g

coring operations; mud and wiyelingiilogging

well testing and compleion 1 '
well production dperétibhsl R , ¥ -
. cvaluation and analysis of well data ie. well cutting, cores, logs and production data
10. secondary and enhanced il :ecd_vg‘r‘.y‘ _ ' ‘ '
11. common drilling probleras and ﬁ}jeVeptive measures

R N T

12. HSE at well site. =~ . e
Lab. Work -

- Study of mass properties of rocks, wire line logs, cores, well cuttings, DSTand MDT pressure data.
Recommended Texts k. ; o . :

S
i. Dobrin, M. B., & Savit, C. H (200'0) Introduction to geophysical prospecting (Vol. 4). New
‘ York: McGraw-hill. .. ¢ ‘ ; _
2. Burger, I1. R, Burger, . C., & Burger, H. R. (1992). Exploration geophysics of the shallow
sudsurface (Vol. 8). Englewood Cliffs: Prentice Hall.

Suggested Readings

l. Bieniawski, Z. T. (20{;?9). Engineering rock mass classifications: a complete manual for
engineers and geologists in mining, civil., and petroleum engineering. New York: John Wiley &
_ Somns. L . !
2, Sereda. N.G., & Solyycﬁ}'fl. M. (1998). Drilling of Oil and Gas. Wells Mir Publications.
3. Darling, T. (2005). WeZJ;Iogging and formation evaluation. Amsterdam: Elsevier.
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GEOL - 6141 ',Reserir'aif Geology 3(2+1)

The main theme of this subject is to trams students to use modem measurement techniques,
, computatlonal methods and new geologlcalveoncepts to obtain a quantltatlve understandmg of the
rrocesses behind reservoir rocks: These skills are useful not only 1 m the petroleum mdustry but also
in hvdrogeology and other relatsd branches and in the search for new energy sources. The Reservoir
Geology courses meshes wun the courses: in petroleum Geology, petroieum engineering and
geophysics. It will introduce tha tundame; tal concepts Rock iFlmd Interaction, properties of
Hydrocarbon and oilfields ﬂmdz, reservmr sed1mentology, exploratlon geology, production geology
and advance seismic interprets’ ‘jom. It will alao focus on the de“ta.ll wire line log interpretation,
reservoir characterization and oovelopment and'its integration engmeermg This course feads toward
from the Conventional modeli ing' workflow to conceptual geologmal models. These heterogeneities
may be structural, stratigraphic. ,edlmentologm and/or diagenetic | on origin, and often impact flow
behavior and hydrocarbon recovery; hence, they must be captured i m reservoir models.
. |

Contents

b—t

Reservoir rock types: clastms carbonates .and non-marine resel;von's
Reservoir properties, deposmonal and dlagenetlc controls. ; _

_ Fluid properties and their saturation. g
Hydrocarbon distributing and fluid contacts o , _
Reservoir zonation and thickness mappmg ?
Reservmr pore spaces coniiguration. -
Mappiag reservoir hetercgenéity.
Resorvioir estimation and calculatlon of reservoir volumetric, ‘matenal baIance and production,
decline curve methods. 7 o

9. Appraisal and development Jf réservoir. basu: conoepts "

10. Petrophysical evaluation; m.roductlon to. Reservoir Eugmeeung

11. Core analysis. . :

12. Well logs and well tesnng

)

i

[ RRN I NP

Recommended Texts

1. Bjorlykke, K. (2010). F¢ .*m!aum geosczence From sed:mentary environments to rock physics.
" London: Springer Smem:e & Busmess Media. ‘
2. Asquith, G. B. Krygowskl D., &G1bson C. R. (2004). Basic, well log analyszs {(Vol. 16). Tulsa:

Amencan Asesociation of Petroleum Geolog1sts . _z
Suggested Readmgs

1. Ellis, D. V., & Singer, J. M. (2007) Well logging for earth scientists (Vol., 692) Dordrecht:

Springer.

Gluyas, I., & Swarbrick, R. (2013) Pezroleum geoscience. New York: John Wiley & Sons.

3. Bjorlykke, K. (2010). Peircleum geoscience: From Sedzmentarv envzronments to rock physics.
London: Springer Science & Busmess M*dla

T
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GEOL-6142° ° . ' Petroleim Geology of Pakistan 3(2+1)

Pakistan being a developing country is facing significant challenges of energy crises due to a deficit
of hydrocarbons. So, it is essential to explore and develop new oil and gas fields with increasing
drilling rate to meet energy requiremiénts. So the course is' designed to understand the basic
knowled__ge about tectoniés,\;depdéi_t,ipnal‘settings and lithostﬁétigrélphic divisions of the rocks of
various geological pertods m paklstanas well as to learn about the evaluation of petroleum potentials
.of different basins. his course. _r;gvx:iﬂs"a_ wide range of earth science subjects aﬁd_their application to
the fuil spectrum cf hydrocsirbon exploration and production.; This course is a one-year, full-time
multidisciplinary programme Jéb\?ﬁring a Wide range of earth 'SCiEnce subjects and their application to
the fisll spectrum of, hydrocarbon '.c'xp‘ldrlatiqn' and production. It is designed for students with some
industrial experience, as \V-;'fj_l as for 1'ec_en§ graduates 'seeldng‘_‘careers in the petroleum and allied
service industrics. L o ' : o

JE O A

Contents

1. History of peircleum ¢xploration

2. New trends for petrseum exploration

3. Tectonic ﬁ'amewdrk L

4. Sedimentary basips and their evoltition and distribution
5

Sectonics, depositional Sétfiﬁésﬁéﬁd]i:thostratigraphic divisions of the rocks of various geological

periods

6. Facies development and their association in depositional basins such as Indus, Baluchistan and
offshore regions _ o . : :

7. Evaluation of petroleurn potentials of different basins

8. Structural styles and petroieum play in the basins of Pakistan

9. Geothermal gradients and their maturity L

10. Productive and potentiai oil and gas reservoirs and source rocks and theit distribution in the
. basins e ‘
11. Play Fairways aud Petrolcum System in basins; case studjes:

Lab. - Work _ o .
Case histories of il and gas fields of Pakistan.

Recommended Texts

L. Kadm, I B. (1995). Feiroleum geologj)- of Pakistan. Karachi: Pakistan Petroleum Limited.

2. Kazmi, A. H., & Abbasi, L A (2008). Stratigraphy & histo‘?‘ical geology of Pakistan. Peshawar:
Department & National Centrs of Excellence in Geology. '

Suggested Readings

1. Bender, F., & Raza, . A (1995). _Geoiogy of Paldstan. I(_'araiChi: Oxford Press..

2. Hagq, B. U,, & Milliman, J. D. (1985). Marine geology and oceanography of Arabian Sea and
coastal Pakistan. Karvachi: Oxford University Press. :
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GEOL. - 6149 : !“;{5: Earthquake umsmol@gy S _ 3(2+1)

The course explores the pICCe‘w!‘S that cause earthquakes as well as the methodologies used by
selsmolog1sts to analyze selsns frams ‘to measure source parame‘gers and to s1mulate the seismic
wave impact at the Earth's surface. The mialn goals are to pr0v1de an overview of earthquake
szismology for non~se1smolnpr1>.tﬁ to 1ntroduce undergraduate geosc1ence students to earthquake
seismology. The course is des 1,rmed to dehver basic knowledge of’ earthquake phenomena, Describe
the main scales for measuring the size of an earthquake. To enable lfmdel eraduate students to develop
anderstanding for the occurrence of earthquakes according to elastlc rebound theory and distribution
of different types of earthquakes with reference to Plate Tectonic. JExplam the relationship between

earthquakes and fanlts and’ fault plan solutmns Learn basic techmques to locate earthquake
epicenters using P and S waves. :

Contents L ]

Mathematical analysis of < 1sm010glca1 processes on the basls of elastic wave theory
Seisniic waves and their analvsm in earthzuake seismology r

Frequency, magnitude, energy of an earthquake and thelr relatlonshlp

Source parameters and their determmatlon . ; :

Comnposite fault plane saluuons of earthquckes and their determmatlon

Geographical distribution of 1mp0rtant earthquakes ;@

Earthquakes and their relatizaship to-the tectonics of the area. '

N R

1

Lab. Work . .
Specified pro‘t)lep:ilc () data processing, analysis, fault. solutlons and interpretation.

Recommended Texts

1. Shearer, P. M. (2019). Ir’troducnon to sezsmology Cambndge Cambrldge university press.
7, James, D. E. (Ed.). (1989). Encyclopedza of solid Earth geophyszcs London: Springer Science &
‘Busines: Media.

Suggested Readings

1. Borr, M. H. P. (1982} The Intenar of the Earth: ztS Structure, - Constitution and
Evolution. London: Edward Arnoid :

2. Shearer, P. M. (2019) Inirraductlon to selsmology Cambndge Cambrldge University Press.

3. Bullen, K. E., Bullen, K. ., & Bolt, B. ‘A (1985). An mrroducrzan to the theory of Semmology
Cambridge: Cambrldge umvers1ty press




1191

GEQGL - 6151  Electrical and Radiometric Exploration Methods 32+

The major objective of flu .QOL_II_SQ‘.;iS,EO sxill undergraduate students with basic principles of the
electrical and radiemetric exploration methods used in mineral exploration and energy resources.
Describe the different clectrical and eclectromagnetic methocis and how they relate to electrical
conductivity and di,electriu;;..',-br'r:nitti\fity_ the importance of optimal processing and display of these
- data and the strengths and hmitations of the various methods. Students shall learn how to extract the
maximum amount of gﬁjgg.ilbgipal‘.';information from the data, recognizing noise-related artifacts in
interpretation products, agd how ‘to deal with the ambiguify when iﬁterpréting_' electrical and
radiometric data sets.. Core topics include the basic principles:of the main geophysical exploration
- methods used in m'ineral'-_explgr_ation__inclu_di'ng the importance of optimal processing and display of
these data and the strengths and limitations of the various methods. Particular attenition is paid to
extracting the maximum amount of geological information from the data, recognising noise-related
artifacts in interpretation products and how to deal with the ambiguity when interpreting geophysical
- datasets. - '

Contents

L. Fundamentals of current flow i tiie earth

2. Electrode arrangernen:s and field procedures

3. Instruments; processiag and interpretation of resistivity data

4. Field procedure, daiz acquisition and! interpretation of self-potential
5. Induced polarizaticn and éléctromagnetic methods:

€. Study of case histories.

Physical principles aad basic théory of Radioactivity

5 Radioactivity of roeks ' ‘

9. Radioactive datir¢ methods :

10. Field surveys and instruments for radiometric methods

11. Data processing and interpretation of radiometric surveys.

12, Application of radiometric methods in:exploration of minerals and energy resources

Recommended Texts

1. Dobris, M. B., & Savit, C. H. (2000). Introduction to geophysical prospecting (Vol. 4). New
York: McGraw-hill. o '

2. Nabighian, M. N (Ed.). ( 1-991). Electromagnetic Methods in Applied .Geophysics. Volume 2,
Application, Parts A and B. Amsterdam: Society of Exploration Geophysicists.
Suggester Readings

1. Kearey, P., Bivoks, M., & Hill, L (201I3).\‘:An introduction to geophysical exploration. New York:

John Wiley & Sons. - 3 '
Robinson, B. S. and Corwis, C. (1988) Basic Exploration Geophysics. New York: John Wiley &
Sons. - T :

'

I
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GEOL - 6153 - Sensmlc Pmspectmg | 3(241)

The overall objective of this course is to introduce undergraduate students to seismic data
acquisition, technical processing concepts and interpretation prmc1ples that form the basis for value

" added seismic applications in exploration of hydrocarbon and rcservou' management. This course

will provide practical understan_lmg of seismic ‘acquisition, process;ng ‘and interpretation skill: Data
examples and practical exercisus.: ‘will illustrate key concepts, practlcal issues, and pitfalls of
acquisition and processing ‘as: trJ,Py affect ths interpretation of seismic data. The students will be
introduced to seismic data inferpretation. to generate structural and stratigraphic sections usmg
seismic and well data. The par‘upant learns to answer these andI related questions by gaining an
nnderstanding of the seismic sy stem, its limitations and pitfalls, eand by interpreting 2D and 3D
seismic examples of structusa! and stlatigrcmhlc features assomated with actively producing
hydrocarbon areas.

Contents

1. Planning for 2D and 3D seismic surveys and concepts of recordmg parameters
2. Types of seismic surveys . - Ly
3. Onshore and offshore seismic surveys 8 _ -

4. Methodology of se1smlc data acqmsmon "

5. Beismic equipment : '

6. Types of scismic energy sources and recordmg equipment
Acquisition methods, \ i
§. Quality control of data during acquisition ard processmg .*
9. Field processing, :
10. Work fiow for various basic :nd advanced processing techmqués
11. Seismic mapping and mtelprctatlon_of 2D and 3D seismic data
12. Well seismic (VSP) ' R :
13. Forward seismic Modehngz :

© 14. Ray tracing

15. Symhetlc seismograms gmeratlon
16. AVO for lithology and DHI
17. Applications in Exploration and Productlon

Recommended Texts

1. Burger, H. R., Burger, D. C & Burger H. R. (1992). Explomtzon geophysics of the shallow
- subsurface (Vol 8). Envlewood Cliffs: Prentice Hall.
2. Mares, S., & Tvrdy, M. (1 984) Inrmductzon fo applied geopkyszcs London: Springer Science &
Business Media. ;

Suggested Readings

fun—y

Pal, S. K. (1998). Sratzstrﬂv for Geoscientists Techniques and Apphcanons Delhi: Concept

PLthhmg Company. | !

2. Davis, J. C., & Sampson, K. J (1986) Srarzstzcs and data analvszs in geology (Vol. 646). New
York: John Wiley & Sons. - '

3. Freeden, W., NasnPd M. Z & Sonat, T (Tds) (2010). Handbook of geomarhemancs London:
Springer Sc1ence & Busmeqs Medla _ : .




