l)!il’:\l{'l'.\”)\”l' OF GEOLOGY
SRIDEV SUMAN UNIVERSITY

M.Se. Geology Course (4 - Semester)

Effective from session 2018-19
Candidates who have

subject, or eamed prescribe
conducted by a University /
SDSU as equivalent to an u
semesters M.Sc. course in G

The M.Sc. course in geology shall be imparted to the students for two academic sessions

consisting of four semesters. The odg semesters (1 & 3) will run from July to November and even
semesters (2 & 4) December to

April. Candidates will be examined and evaluated at the end of each
semester in the different courgeg of theory and practical as per the marks given against each course. A
Vera period of 15 weeks i.e. 90 days and each week shall have 30 hours

R s f the major
Passed the three years B.Sc. examination with Geology as one O n;mationc
d number of credits for a undergraduate degree thr9ugh the e:\'aed b the
autonomous institution or possesses such qualifications recogniz )

. e a _1, Ll
ndergraduate degree, will be considered eligible for admission to the
cology.

semester shall normally extend 0
of instruction including lab / field work as applicable.

The core courses will be compulsory for all the students admitted to M.Sc. geology. There will
be 13 core papers, 4 practical, 02 elective

and 01 dissertation covering major branches of geology, and
two sessions of field training of 2 — 3 weeks duration, which are compulsory for all the students. The
field training and the viva voee examinations will be conducted by at least two internal eXxaminers during
2 & 4 semesters, 80% marks are allotted for lab work / report / thesis evaluation and 20% marks for viva

voce / sessional / seminar presentation. The semester break can also be utilized for the geological field

training, .
The area of dissertation will be assi
Ieport must be submitted by the end of fou

members and one examiner for the purpose of evaluation The dissertation shall pe of 100 marks and
shall be evaluated jointly by an internal and the external examiner for seminar presentation / v
The sessional work is related to dissertation and to be awarded by the supervisor.

gned to the students at th

¢ end of second semester. The fina]
rth semester with a sem

inar presentation before the faculty
1va voce.,

The details of courses, semester schedule, credits and maximum marks for each course are given
below. -



Semester-1

CourseNo,
| GEOL/C-001

GEOL/C-002
| GEOL/C-003
GEOL/C-004

GEOL/C-005

Semester-2
' Course No,

. GEOL/C-006

' GEQL/C-007

[ve]

emester-3
Course No,

(GEOLIC-007 |
e
"GEOLIC010

el U
GEOL;C-O] l
oo
GEOL/E-00]

M.Se, (Ioology

\

Courge (4-Semester)-2018-2020

Title of the Coprs———
——10e ol the Coupgeg

Marine Geology; Himalayan Geology, Glaciology

|

| Litle Theory | Sessional

— el Gotogy Gy — 0B
- omorpholog 0|2
Structurg] Geology 80 20
M 80 20
Total 500 |
Title of the Courges Theory | Sessional
Palacontology 80 20
Stratigraphy - 80 20
Igneous Petrology and Geochemistry 80 20
Sedimentaly and Metamorphic Petrology 80 20
Practical 80 20
Total 500
Title of the Courses Theory | Sessional
Economic Geology-Processes and Distribution 80 20
Mineral Exploration and Mining Geology 80 20
Engineering Geology

20

80 =20
(any one)
GEOL/C-014 Practical | 80 20
Total ‘ 500
Semester-4 _\\-
Course No, Title of the Courses Theory | Sessiongl
GEOL/C-015 Geohydrology 80 20
GEOL/C-016 Remote Sensing and GIS 80 201
GEOL/E-002 | Quaternary Geology; Advance micropaleontology, | go 0]
Paleoseismology (any one)
GEOL/C-017 | Practical 80 3
GEOL/C-018 Project oriented Dissertation 80 \20
Total N
Grand Total WO):?OOO :
\




Semester-|
M..:.Q_(.Uj#-_l“{!QLI_'_:LLE\(!L!QR‘}_‘JUMI Geotectonjes ‘the
Unit-I: Milky Way ang the solar system, lmivms;c'-_l-’mIh"' orbital parameters, Size and shape PEae
carthl Modem theories oy the oripin o the I'l:nlh.m’:(l ()li;cl planctary bodies; Interior ”F. the —e?nh
, . active 1S0topes ang their applications in carth sciences.; Geological Time
Scale. Theories about the origin of life, atmosphere and hydrosphere; Meteorites;
Unit-1T: Farth's Lravity and magnetic ficlds: Isostasy, Palacomagnetism; Continental drift; S'caﬂoor
spreading: Concept of plate tectonjey (evidences and objections), types of plate b()undarl€§ and
associated important geological featyres like oceanic trcﬁchcs; volcanic arcs; mid-ocean ‘ridges,
magnetic anomaly stripes and transform faults; Island arcs.
Unit-I1: Orogeny and cpiorogcny; Volcanoges- causcs and products, volcanic belts; Earthquakes-
causes, measurements and clfects, Scismic belts of the carth. Seismic zones of India; Rift valley.
Lincament; Craton, Shields, platform ang mobile belt,
Unit-IV: Principles of Geodesy; Global Positioning System (GPS) and its application in crustal

motion monitoring including neotectonics; Palacoposition of India and Geodynamics of the Indian
plate; Continental shield areag and mountain chains. |

and age of \‘:ll'lhl radio

Books recommended
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GEOL/C-002: Geomorphologv

Unit-I: Development, Scope; Basic concepts of geomorphology; Denudational processes;
Weathering and erosion; Evolution of slopes; Role of lithology, peneplanation, endogenous and
andscape evolution; Concept of tectonic geomorphology; ~

esses — stream flow, hydrographs; River and drainage basin:
Drainage pattern, network characteristics, Valleys and their development, processes of river.

Erosion, transportation and deposition of fluvial, coastal, glacial, karst, lacustrine and aeolian
landforms. —

Unit-I1T: Geomorphic cycles and their interpretation. Subm
Deotectonic movements: Stream channel morphology ch
reactivation topography, Uplift — subsidence pattern in ¢
development, fluvial processes on hill slopes.

Unit-Iv; Geomorphology and topographic environmental change—
landforms and rejuvenation of landforms. Ice ages; Applied Geomo

arine relief, Geomorphic indicators of
anges, drainage modiﬁcations, fault
oastal areas; their characteristics and’

causes, effects on processes and
rphology and its application.

Books recommended

1. Thornbury, W.D. (1980): Principle of Geomorphology, Wiley Eastern Ltd. New York,
Holmes, A. (1992): Holmes Principles of Physical Geology, Chapman & Haj] publ.

3



A Gass, 1.G. et al (]UR))_ ll““-“l.‘th(lim\
A \\'im“x‘}'. B.(197 :

: , K.
3. - the Earth, Artemis Press (Pvt) Ltd. U
SR, ‘ ) The Volving continents, John Wiley & Sons publ.
< Condic, Kent ¢ (1982 Mlate Peclonieg & Crustal Evolution, Pergamon Press.
Y P P A ] -
6 Patwardhan, A M 1990 1, Yhamic Earth System, Prentice Hall
- Bull, Willium 3 . 2007 ecto -

\ Bull, Willium 13
0 Burbank, D, v

ne (immm

: ication.
! | Phology of mountains. Blackwell pub(l‘lct.on
2000 ln‘rlunivnlly active landscapes Willey-Blackwell publication.
and Ang

, Publ.
TSom, Rolyeyy, 5., 2001 I'ectonic Geomorphology. Blackwell
GEOL/C-003 Structyy

Unit-l:  Scope ang
Geoloical mapping

al Geolooy

impm'lmn-c
and m
relationships  of clastic,

\Measurement of sty
critena.

Unit-Il: Geometry ang ¢l
progressive deformatiop, Geomeyy
Unit-11I: Major tectonie f
strike-slip-terrenes, Sheay 7
zones; Mylonites and catac]
Unit-IV: Foliations, lineatj
deformation. Unconformit
projections.

ol struety
P reading,
plastic
ain; Moly cirel

al geolog
Coneept of g
nd  vigeoyg mate
¢ Diffe

Y, Stratum contours and.isopach map'st
CSS, strain and their ellipsoid. Strcss-stral:ljl
tals; Strain markers in deformed rocks.
Yenttypes of failures and sliding criteria. Top and bottom

nssiﬁcations of folds

» and faults; Mechanism of folding, fau]tl'ng fmd
Y and mechanics of fracturing and conditions for reactivation.
atures ang associated structuyres in extensional-, compressional-, and
ones: Brittle ang d

uctile shear zones, geometry and products of shear
asites, their origin and significance,
on, L-, L-S-, ang S-tectonic fabrics. Joints, Unconformities, Superposed
es and basement-cover relatio

ns. Use of stereographic and equal area
Books recommendeq

. Davies, A.Z. Structura] Geology,

2. Ghosh, S. K : Structural Geology, Fundamental anq Modern Concepts, Pergamon Pregs,

3 Ramsay J. G. (1967): Folding and fracturing of Rocks, McGraw Hill Pub,

4 Ramsay J G, & Huber M, 1, (1983): The Techniques of Modery Structural
Analysis, Academic Press.

3

Ramsay J.G. & Huber M, L, (1987): The Techniques of Modem Structyra]

Analysis, Academic Press.

6. Hobbs, BE., Means, W.D. & Williams, P F, (1976): An outlines of Stryc
Wiley and Song publ. .

Turner, F.J. & Weiss, L.E. (1963): Structura] analysis of Metamorphi_c Tect

publ.

Geology-11, S_train

GEOL/C-004 Cr
Unit-1: Scope an
Concept of point

ray crystallography, Lattice defects, '
Unit-I; Classification of crystals into systems and
description of 37 classes,

their classes of Symmetry. Derivatjoy and
Crystal projections, Twinning,
Unit-Iy; Physical, Electrical, magnetic and chemical

ystallography and Mineralogy
d application of crystallo

Geology-1, Straiﬁ

tural Geology, John

onites, McGraw Hill



Um_,\‘; (_‘1‘_\‘\1;11 \‘h\‘mlSII_\ and (‘l\k‘mic;l] lml]d‘i
olyhedron. Hl'\}f\.]m‘ and - opticy chay /
:\i‘i“.ct, mica. Spmk‘l_ 1~CM.\‘[\;\|~_ qQuartz,
:‘},\“ﬂmhm‘. tale, fluorite, corundy

onic radii, coordination number (Ch]i)ibgil:
eral groups: Olivine, pyr(yxcll?v . tite
zeolite, aluminum silicate, epidote, ?lpa ,
y Z2Ircon, beryl and gem stones.

acters of iy

il,‘ldw]mlluml.

M, seapolite, Sphene

Books recommended

1 Sands, D.E. (1075). An Ingy

Phillips, F.C.: lnlmd\lvlim\ (o (‘r\'smllogmphy

9 Evans. }{,‘( ,‘(15)(»4): Inlrmlnction fo (‘ryéml ('h'cmislry Cambridge Uni. Press.
Daiia. 1._5\ & Ford, WE A Text book of Mincralogy ‘W”CY Eastern Ltd.

S Berry, L.G., .\WSon, B. & Dictrich, R v . Mincralogp ,(‘BS Pui)l‘i%hcf‘i

. Kerr, P.F.: Optical nﬁncralog)’. McGraw 1) publ o s

. Moorhouse, W W - Optical I\rlincmlogy. |

N Pearson: Minemlogy ‘

o Dear. Howie and Zusm

oduction (‘1'ysmllo;zmphy, W.A. Benjamine Inc,, N. Y.

ann:- Mincralogy

GEQL/C-005 Practical
General geology and Geotectonics:

carth, volcano, earthquake, active tectonjcs. (15 marks)
Geomorphology: Analysis of §€omorphologica] feyt
India; preparation of geomorpholog

Study of varioys models related to- Origin, age and interior of

ures from various morphogenetic regions of

ical maps op different scales (1:1,00,000 & 1: 50,000);

Preparation of longi.tudinal and crosg valley profiles; Altimetric analysis, hypsometric analysis,
Morphometry of drainage basins; (15 marks)

Structural Geolqu: Preparation ang interpretation of geological maps and sections; Stfuctural
problems concerning economic mineral depositg, (15 marks)
Crystallography and Mineralogy:_Crystal model and projection; Study of minerals in hand

specimen and microscopic study of rock forming minerals using optical accessories. (15 marks)
Laboratory records: (10 marks) e

Viva-voice: (10 marks)
Semester 2
GEOL/C-006 Palaeontology

Unit-I: Modes of preservation of fossils and taphonomic considerations, condition for fossilization,
Relationship of paleontology with different branches of geology. Dating of fossils. Use of
paleontological data in a) Stratigraphy, b) Palaeoecology and evolution. Trace fossils.

ni f organic evolution; Mass extinctions events and their causes,

Unit-IT: Major evolutionary theories o
Environmenta] s gnificance of fossils and Paleoecology. Paleobiogeography. Early Precambrian life.
record through geological time scale,

end Edicaran fossi] assemblages. Evolution of the fossi]
Gondwana flora,

Unit-IIl: A brief study of morphology, classification, evolutiona
trilobite, graptolite, coral, bivalves, - cephalopodan,
brachiopods,

Unit-1v. Study of microfossils- foraminifera, ostrocoda, conodonts,
radiolarian and diatoms and their significance. Evolution of vertebrate
horse, elephant, man, dinosaurs,

Iy trends and distribution of
gastropods, - echinoids, Mollusca and

nannofossils, ichnofossils,
with special reference to-



Recommended

Clarkson, I N.X. (1998): Invertebrate P:\Imnm]nuy and Evolution. atterns.
smith, A.B. (1994): Systemagic and fossil tecord- Documenting Evolutionary P* McGraw
Protheno, D.R. (199g). Bringing fossils 1, life- An introduction to paleontology:
Hill publ.

s +tc. Black well:
Boardman, R.S., Cheethap,, A M. & Rowell, A J (1988): Fossil lnvcrtchmtc,ﬁla "
Steam, C.W. & (‘f"lm”‘ R.L (1989): Paleontology-the record of life, John Wi Ctylr())gy- S
Shrock, RR.& Twenhofre), w . 1952, Principles of Invertebrate Palconto
Publ.

Swinerton, HH. 1961, Oyflines of P
Jain, P.C. & Avanthar
Publ.

o Lehmann, U, 1983, Fossi] Invertebrate, ¢
10‘ Rastogi, 1988, Organic evolution. Kedna
| Michael Benton 2004, v crtebrate P

|

aleontology. Fdward Amold l’ublishCrS istribution. Vishal
aman, M.S.| 1983, Palcontology: Evolution & Animal Dis

ambridge Univ, Press.
th and Ramnath Publ.
alacontology, 3rd Edition, Wiley-Blackwell.

GEOL/C-007: Stratigram ‘
Unit-1: Scope, development and ineiy
Srratigraphy- litho, bio, chrono, event,

_ o : : f
elation of stratigraphy; Principles of Stratllgraphy’ Typ;s OS

Stquence, seismic and magneto and their interrelationships.
Concept of lithofacies and biofacies;

Lithostratigraphic, chronostratigraphic and biostratigraphic
subdivisions. Methods for paleogeographic reconstruction, TR
Unit-Il: ~ Geological Time  Scale. Major  boundary problems- Cambrian/Precambnan,
Permian/Triassic, Cretaceous/Tertiary and Pliocene-Pleistocene; Paleogeography and igneous
activity in the Indian subcontinent in the geological past. Stratigraphy and geochronology of the
Archaean cratonic nuclei, mobile belts ang tectonic framework.

Unit-IIT: Proterozoic/ Precambrian stratigraphy of India: -tectonic framework, geological history
and evolution of sedimentary basins, Precambrian mobile belts,

Unit-IV: Study of stratigraphic distribution and lithology of Phanerozoic rocks of India; Paleozoic
and Mesozoic formations of India with special reference to type localities, history of sedimentation,
fossil content. Gondwana Supergroup. Cenozoic stratigraphy: Deccan Volcanics, Siwalik basin and
Indogangetic plains. '

Books recommended

L. Krumbein, W. C. & Sloss, L.L. (1963): Stratigraphy and sedimentation,

2. Freeman, W. H. & Kummel, Co. (1961): History of the earth.

3. HollisD. Hedbug (Ed.) International stratigraphic guide. John Wiley and Sons Pub,
4,

Schoch, Robert, M, (1989): Stratigraphy-Principles & Methods, Van Nostrand Reinhold,
New York.

5. Krishnan, M.S. (1982): Geology of India & Burma, C.B.S. Publishers & Distributors, Delh.
6, Valdiya, K.S. (2009): The Making of India: Geodynamic Evolution, Macmillan Publishers,
. Biyani A.K. 2006. Dimensions of Himalayan. SSPH, Delh; -

8. Danbar, C.0. & Rodgers, J. (1957): Principles of Stratigraphy, John Wiley & Sons.

9, Nagvi, SM. & Rogers, J.J.W. (1987): Precambrian Geology of India, Oxford Univ, Pregg,
0. Wadia, D, 1973, Geology of India. Mc Graw Hill Book co,

1.

Ravindra Kumar, 1985, Fundamentals of Historical Ge

ology & Stratigraphy of India. Wile
Eastern,

y



3 A - > ~ . rthiten diops de
-0L/C-008: Igneous Pefy ology & Geochemistry ) T { albite- ano
G 1. Generation and crystallization of magmas, Crystallization 0% ©% nifi
Juic '.tc systems: Magmatic evolution and differentiation: I’ctrog‘:",c“.c f”-& ndard
'm“.i‘t\rluctfn'rcs of igneous rocks. Magma-mixing, -mingling and immiscibility- ther sta

{ nic
qnd ween tecto

S - ; v GS- an
AT Classification of 1gneous  rocks: Mode, CIPW  norm, IUtionShip bet
e fications; Magmatism and tectonics. Orig B

rin of magmas: Inter-rel
d igneous rock suites,

. Dunite~
\,|3>'51 : fic roCkS- Dun
ettings @ : : trihution of Ultrama

> it-I11: Igneous rocks- mineralopy, petrogenesis and distribution

Unit-13%- ‘

e . Ragic TOCKS: Gabbro’
_idotite-pyroxinite suite; kimberlitic, lamprophyres, lamproites, l<omat'llt05‘a CE:;::::Csuite; AﬂdeSIIt:S'
M{iritcs: Basalts and related rocks; Intermediate rocks: Diorite-monzonite-8y ks; Alkaline 10C S
Doicrclatcd rocks: Acidic rocks: Gi‘ahilc—sycnitc Rhyolites and rclated rocks,
;11?(.1‘0“1““05: Ophiolite suite. Deccan voleanic province.
:,‘::"_]\‘; Geochemistry — definition and scope, cosmic abundance of thc ;:L(zlnz
Jassification of the elements, geochemical structure of the Earth, meterorite
Geochemical cycles. Isotope Geochemistry.

ents, geochem.xcaq
heir classification;

Books recommended :

Gupta, A.K. (1998): Igneous Rocks Allied Publishers Ltd., New Delhi.

Jackson: Textbook of lithology.

Winter, J.D. (2001): An Introduction to Igneous and Metamorphic Petro-logy,
McBimey, A.R. (1984): Igneous Petrology, Freeman Cooper & Co. Calilforma. s
Phillpots A.: Introduction to igneous and metamorphic petrology, Prentice Hall_Pu .
Turner, F.J. & Verhoogen, J.: Igneous & Metamorphic petrology CBS Publications.
Bose, M.K. (1997): Igneous Petrology, World Press, Kolkatta. .

Best, Myron G. (2002): Igneous and Metamorphic Petrology, Blackwell Science.

Blatt, Harvey; Tracy, Robert J.; Owens, Brent (2005), Petrology: igneous, sedimentary, and
metamorphic (New York: W. H. Freeman).

10.  Gunter Faure (1987). Principles of isotope geology. 2nd editon.

A ON ae L tss !) \vass

Nale ]

GEOL/C-009 Sedimentary and Metamorphic Petrology

Unit-I: Sediments and Sedimentary rocks: Processes of formation; digenesis and lithification.

Sedimentary textures. Definition, measurement and interpretation of grain size. Primary structures,
Biogenic and chemical sedimentary structures,

Unit-II: Clastic and non-clastic rocks
Classification of conglomerates, san
structures and their significance; Prov
sedimentation. Cyclic sediments.

Unit-TII: ~ Types and agents of metamorphism. Metamorphic grades and 7

Textures and structures of metamorphic rocks, Poly-metamorphism.
Metamorphism of arenaceous,

Metamorphic Facies Regional
Pelitic and basic rocks.
Unit-Iv; ACF, AKF and AFM dia

inerals assemblages., migmatites. ‘Petrographic classification

of common metamorphi
: . cr :
tlasomatism. Isograde and retrograde metamorphism. - P ocks;

their classification, Clastic sediments- gravel, sand and mud;
dstones and mudstones, and carbonat

enance, Heavy minerals and their significance;

ones; Phase rule;
Metamorphic reactions,



BOOI‘S recommended

I;Lsttt I\}/Il);:on ,(-J:i‘ Fgl‘leous and MC‘“‘““I'Dhic Petrology (C B S Publishers, N
7. Blatt, H: Vey: Iracy, Robert J.; Owens, Brent (2005), Petrology: igneous
metamorphic (New York: w11 Freeman) , )
Pettijohn, F. J. Sedimentary roclee ¢ ag. o . . .
3 Aty rocks ( MeGraw-11ill, New Delhi Delhi)
; s o . B h o ¢ P . ‘ W

A Yel??i \{J. Ié.\/*nd Py .m}d\ | 8 bcdnncntulngy (Iarman Publishing House, Ne

5 Folk, R. L. “etrology of sedimentary rocks, Hemphills, Austin, Texas.

6. Blatt, H.. Midleton, G ang Muray, R . Origin of Sedimentary Rocks, Pr

7. Reineck, HLE.. and Singh, 1, B.:Depositional Sedimentary Environments,
N.Y.

csedime“tary’ |

entice Hall

Springer, verlag,

) 19 .
QE__Q_uC-OlO Practical ‘ I pivalve,
palacontology: Study of Important ’
castropoda, cephalopoda, trilobita and echinods. (10 marks)

Stratigraphy: Exercise on stratigraphic classification and correlation of stratigraphical i o
rocks, Preparation of Paleogeographic maps and Stratigraphic columns; Chronologic
important rocks. (10 marks)

Igneous Petrology & Geo Chemistry: Megascopic study of different types of igneous. rocks;
Microscopic study of important igneous rocks. (10 marks) ) in hand
Sedimentary and metamorphic Petrology: Study of sedimentary and metamorpth_ T_Ofilfs in and
specimen and thin sections with emphasis on texture, structure and mineral composition; SlZ‘C £
shape analysis; Heavy mineral identification and Palaeocurrent analysis. Graphic construction o

ACF, AKF and AFM diagrams. (10 marks)

Geological field training: Students will be required to visit geologically important areas,

laboratories/institutes of repute and submit a report thereon, under the supervision of a-faculty.
member. The field work should be at least 15 days. (20 marks)
Laboratory records: (10 marks)

Viva-voice: (10 marks)

, : iopoO
Invertebrate  fossil belonging to brachiop

jly important
B dy of

Semester 3

GEOL/C-011 Economic Geology )

Unit-1: Ore, ore minerals and gangue, tenor of ore, classification of ore deposits; fluid inclusions.
Metallogenic deposits and provenances of India. Process of formation of minerals deposits-
Magmatic, hydrothermal and surface processes of ore formation. Mineralization and tectonics.
Controls of ore localization )

Unit-II: Indian mineral deposits- occurrence, geology, origin and distribution in India of
metalliferous deposits- base metals, iron, manganese, aluminum, chromium, nickel, gold,-silver,
molybdenum. Indian deposits of non-metals — mica, asbestos, barites, gypsum, graphite, apatite and
beryl.

Unit-III: Coal- classifications and origin. Coal resources of India. Coal bed Methane (CBM), and
nuclear mineral resources. Origin migration and entrapment of petroleum, properties of souri:e of
reservoir rocks, structural and stratigraphic and combination traps, petroliferous baging of India
Unit-IV: Mineral economics- National Mineral Policy; Conservation ang utilization of mi.n 1
resources; Marine mineral resources and Law of Sea. Strategic, critical and essential mji er‘a‘
international trade of minerals and petroleum and gas, Occurrence of mineral yeg “era.b '
Himalaya, PLECES Jm




!““’k‘ recommended
111 i N . > s
Chattenjee, K X_ (10917

]
An [1‘:?“.\111-\-'.,0,‘ i
1on ¢

- vuif‘dﬂ‘h. o\ 2 M. & A ~ > -
" | ‘ i R\ {2000 (".t‘?"‘t'; and o g {_ ] \?Uh ral 1«‘(.\"»{,‘1111\“:_ Wilev Fastern [ td

.E‘:f mnaswamy, Q= S naustry ; 1 N o , o >
i\ Si 0 ‘ﬁ' % \\ { ‘_\) Q‘ EY\q\{‘[‘!‘ ust \ n ‘”d!ﬂ, ( ’L\*“ Soc IndLl. E‘;‘!‘: ‘]‘L\r('_

: al S W s i S Mine )
Kl Tiwar. 5. K Ore (’Cﬂh\g\ eCONG eral R‘-\*‘Hn'r_‘\'. Oxford and IBH Co
g Evans. A.M. (1993 ”H‘\(v‘unl ) Je mineral nd mineral economics Vol.-2
. . ogy Mhiian '
Stanton, R.L ‘IU“: | &Y and IH(]”\”“” Minerals Blackwell

LY, McGraw Hill
3 \

; Guilbert, I.M. and Park, Iy ¢ Foq 1;)‘:‘(' e

Mookherjee, A (2000): Ore (icﬁ et

¢

10 Jensen and Bateman Econ

al Ore Deposits, John Wiley
The (u‘nlng; of Ore Deposits, Freeman.

S -y e -~ v
) 15-A Holistig Approach, Allied Publisher
OMIC Mminerglg

1 Prac N : .
U.Prasad -Economic Mineral Deposits

'} |
i1

. 'C-012 M al 3

FOL/C-012 Minera Explora . - .

g’";"'_T Principles of minera) .‘l{m and Mining Geolo yy .

Unit-1: For e SN Prospecting and cxploration- Resource, reserve definitions; mineral

resource In industries - historical Perspective and present - S

pit-1l: Estimation of grade and w.. ) =Cht. )

Ln~‘;;:ti0n Sampling ;g;{r\m“ ““5‘ reserve of ore, factors affecting reliability of ore reserve

esti » O S 488aving and evaluation ' i ' s mpling
. o " S ¢ of mineral Y g subsurface sampling

including pitting, trenching and drill; : al deposits. sampling, s

nit- b 1 g' o ' . . ~

Unit H‘I ~$—?‘O Ovlcvall‘ geophy Slcal,_ geochemical, radioactive and geobotanical methods of surface

and Sub-Suriace exploration on different scales. Core logging, Exploitation and conservation of

eIV: Minine G . ‘ronmental issues in exploration. ’

Unit-1V: Mining eology- Methods of surface and subsurface mining; coal mining. Role of

irronmental issues in mining and beneficiation.

geologists in mining. Env

Books recommended

P.K. B_ane1jee and S. Ghosh (1997): Elements of prospecting for non-fuel mineral deposits.
Bagchi, T.C., Sengupta, D.K. & Rao, S.L.V.N.

Sinha, R.K. & Sharma, N.L. (1976): Mineral Economics.
Arogyaswami, R.N.P. (1996): Courses in Mining Geology

N S 'S T N I

GEOL/C-013 Engineering Geology

Unit-I: Engineering properties of rocks and physical characteristics of building stones, concretes
and other aggregates. idea of rock and soil mechanics. Rock as construction matenial,

Unit-II: Geological investigations site geological and geotechnical investigations for construction
of dams, bridges, Methods of mapping of above sites.

Unit-ITT: Mass movements with special emphasis on landslides and causes of hill slope instability.
Earthquake-resistant structures Landslides-causes, origin, classification, prevention and monitoring

Unit-IV: Problems of groundwater in engineering projects. Coastal geotechnics. Environmental

considerations related to civil enginegring projects. Geotechnical case studies of major projects in
India _

Books recommended

(1979): Elements of Prospecting and Exploration:

1. Attewell, P. B. & Farmer, J. W. (1976): Principles of engineering Geology, Chapman & Hall.

Publ. ) .
2, Bell, F. G. (1983): Fundamentals of engineering .geolc?gy, Butterworths, London.
3; Barish, N. N. (1962): Economic analysis for engineering and managerial decisions.
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Clarke: Reservoir engineerip ‘
L coates, R E(1970): Rock Mechanies (vaees 10
& parmer, L W. (1968); F“{lincorinp “t‘s. ( _il‘nmlm‘n deptt. Of Energy, Mines & Resources Ottawa.
© Gupta, 1K & Rastopi, B (1976, 1y OH1Ocks: B & EN. Spon-Lid,
Hock, E. & Bray, J. (1978): Rock slor ams and Farthquakes, Flsevier and Scientific Pub. Co.

: . lope enpinee:: Sy L
N Krynine D Po& Judd W (1908): ::t engmeering, Instt, of mining and metallurgy, [.ondon.

O Legget, ROFC& Karrow P gz, (1983): 111“‘““)]0S ol engineering geology & geo-techniques.
3 Neil Duncon, (1909): V“Ri“t‘crinf K“ul and Book of Geology in civil engineering.

11. Zaruba, Q. and Menel, v, (]()7(’).’&,“ y_”t!y and rock mechanics, London hill.

s +Ehgineering geology, Scientific publishing  Amsterdam.

,,FQL/F--W" (Sclect any one from the give

Wo i
J i 4)~psogl‘ﬂphy of the continents

i‘nit-l: .
plain® Morphologic and tectonic do
mechanistt of the formation of oce
qenificance. |

ynit-11: Estuaries: classification; tides in estu
quaries; coastal pollution, coastal zone management,

Unit-111: Olg?an Cell'culatolon, C_01'101i§ effect El Nino. Thermohaline circulation major water masses
of the world's oceans. Uceanic sediments: Factors controlling the deposition and distribution of

occanic sediments; geochronology of oceanic sediments, Tectonic evolution of the ocean basins.
Mineral resources.

n_three papers)

dm.l ocean floor —continental shelf, slope, risc and abyssal
mains of the occan floor. Structure, composition and
amie: crust,, hydrothermal vents- Ocean margins and their

arics; sedimentation in estuarics; salinity intrusion in,

U“i.t'lv: Paleoceanography — Approaches to paleoceanographic reconstructions; various proxy
indicators _ for paleoceanographic interpretation. Ocean Drilling Programme and its™ major
accomplishments in paleoceanography Sea level processes and Sea level changes. Physical and

chemical. prop erties of s€a water and their spatial variations. Residence times of elements in sea
water. Biological productivity in the oceans. »

Books recommended

1. Eugen Seibold 1999. The sea floor Amazon.com
2. John, A. 1996. Marine geology

B. Himalayan Geology ;

Unit-I: Introduction and classification of Himalayas; Geomorphology of Himalaya- glaciers,
mountains, rivers, lakes, cold deserts, thermal springs. ; Elementary idea about glaciation in
Himalaya.

Unit-IT: Tectonics and stratigraphy of Outer, Lesser, Higher Himalayas, Tethys succession and the
Indus Suture Zone. Petrological composition of Himalaya. Himalayan geochnology. Active and
neotectonics in Himalaya. Himalayan paleontology.

Unit-IIT:  Geophysical studies in Himalaya. Origin and evolution of the Himalayas; The
metallogeny and mineral deposits of the Himalayas. Paleaotectonics, palacogeography and closure
of the Tethys Sea.

Unit-IV: Geo-environmental aspects of Himalaya; Mineral resources of Conservation and
management of land and water resources of Himalaya. -

Books Recommended '. ‘
L. Gansser, A., 1959. Geology of the Himalayas.
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. 073, Geolopy of :
Wadid: D"\llq' 13:: l(('ib-\ ?1 India. MeGray Hill Byl
; V1.0, Sz, LUeolopvy i ' 00K ¢
grishnat S 1980. Geol 08Y of India ang Burma, o) oy
G e - L LUIco y ) " oy O 1y &
valdiyds l\.‘ 1001‘ ‘ cology of the Kumaon Himal ' Edition, CBS Publ
[ 5 3 : N avas 1 "
¢aklani. P-S+ b “l‘ Geology of the Legger Himal 1‘\ {4 T
el g a8 Wi T ‘Ao ¢ ) el "]“‘_‘ v )
cinha, _1\.}\_:{ oba tu;llumkg and ‘“L“ﬂllnpolw ()t‘(h' ”.ln(ldy & Tomorrow Publ,
Y7 s and Sharma, ALK Gee - oL C Himalayas
Rupke: ‘““.1 >00¢ i)‘ . Geology ang sedimentation l't;lly'h'
ani, AK 2006 Dimensions of Himalayan ¢ Ethe Kumaon Lesser Himalayas.
Bi ayan Geology §gp : J
. * £Y, SSPH Delhi
Clqci"l‘wv S B t
. ~duction, mmportance and fantl .
LT muod}lf 0 }rgt ¢ : md:lmpllmlmn of glaciological studies. | .
N.;;rs. 1dentification lb\l ¢mo lg‘QCICI's, Preservation and future o‘fz,l g4 R
St Gls ‘i‘dl morpho ogy, g acial W J1ACICrs.
I Glac D al deposits ang paleoglacitaion, Palcoclimati _
Ul etery of glaciated basins, suspended sediment trangport, S S MITIALS TESonS eHas
widrd o : anspor
H\V o ’ .
e ss balance studies; .
1L Ma  Net balance, Ablation, accumulation and snow density

Uy rements, Relationship of mass balance to ¢lim
‘oﬂ’ of Ice depth estimation.

;');;ikt-l\‘: Physics of ice .and Snow, Mechanics of snowfice creep
"~ eties of glacial materlal, glacial hydrochemistry. Application of ré
Application of advanced surveying techni
Gorund penetrating radar,

ate, Snow melt processes. Ice surface velocity,

Ice crystals, engineering
‘ \ mote_sensing techniques in
" ciologys ques, Global positioning system, geodetic

. hniques:

Recommended

V F. Petrenko and Robert, W.,‘ 1999. Physics of Ice 1st Edition, Kindle Edition

MM Bennett and N F Glgsser, 2009, Glacial Geology: Ice Sheets and Landforms, Wiley

Jon Erickson, 1996: Glacial Geology, Facts on File -

peter Martin, Michael E. Brookfield, Steven Sadura, 2001: Principles of Glacial
Geomorphology and Geology 1st Edition, Prentice Hall

: Paterson, 1968: Physics of Ice

Books

"
-
.
\v
A
4

SOES/IGEQOL/C-014 Practical

Ore genesis and Indian mineral deposits: Study of economic minerals in had specimen;
Megascopic and microscopic characterization of coals bands. Completion of outcrops in the given
neps and calculation of coal reserves; Study of geological maps and sections of important oilfields
of India and world; Preparation of mineral maps of India; Calculation of grade and ore/oil reserves,.
Interpretation of remote sensing data for mineral exploration. ;

Engineering Geology: Study of properties of common rocks with reference to their utility in
engineering projects. Study of maps and models of important engineering structures, dam sites and
tunnels. Interpretation of geological maps for landslides problems. Survey of a plot using Chain,
Prismatic compass, Plane table, Dumpy level, Theodolite, Total station and G?ounc.i Penetr‘ating
Radar (Depending upon the availability of the instruments); their uses and precautions in handling.
Marine Geology: Preparation of marine topographic profiles from the contour map of the‘ India;
plotting of major marine tectonic features on outline map of the world; Grain size analysis of beach

Sapds; Preparation of marine resource map of India.
malayan Geology: Construction of physiogra

%ological, structural and geomorphological fea
“omation patterns in the rock specimens.

phic and structural profiles, Interpretation of
tures from the toposheets, Identification of



........ ~ ravs vy

1~ . T . _evavival and l‘-licrnc“l et = = -

>t oy natic ametera: . Y
AnsSport; Interpretation of 1lac : . parameters; Suspended di
tranSt glacial moy phological maps, ‘ A

Semester 4
gLE_,Q.l-J—/CV 015 Geohydrology
Unit-I: Hydrological Cycle and it components
lwdmlngwnl properties of rocks- porosity .
h\,-dra\lhc conductivity, transmissibility sto
water and mmeral water springs, h
pit-11: Sub-surface movement ; ortionl Akttt ' i
U s Determatation of (s dnd .\ullu‘\l distribution of groundwater. Darcy's law- its range and
VB ot e ahen ot crmeability in laboratory and in field: Evaluation of aquifer parameters
of confined, semi-confined and unconfined aquifers
it-111: Grou ater B : ~ ' 4 : ,
Unit Hil ‘:‘ (1\\”“1“ 11}1 lx!ﬂ“"“”““ geological, geophysical, geo-botanical and remote sensing
~ ‘ "AT0-S1Mr! e . L. L : ‘ ) -
mcﬂlolt\f- CM i \i ratign *‘l;h‘t units, Groundwater provinees of India. Hydrogeology of Uttarakhand.
it-IV: Gro ater ality- : . . : : -
Unit- ) “f_‘“;} W ;‘U Quality Physical, chemical, biological, radiological properties of water;
Quality ‘Lllt-klld or different uses: Graphical presentation of groundwater quality data; Groundwater
contamination; natural and

anthropogenic contaminants, water pollution; Problems and
management of groundwater; Rainwater harvesting.

Groundwater origin types and occurences,
permeability, specific yield and specific retention;
age coefficient. Classification of aquifers; Springs; Hot

Books recommended:

1. Bouver, H. (1978): Groundwater Hydrology, McGraw Hill.

7 Fetter, C.W. (1990): Applied Hydrogeology, CBS Pub. New Delhi.

31 Todd, D.K. (19880: Ground Water Hydrology, John Wiley & Sons, New York.

4. Davies, S.N. and Dc-West, R.J.N. (1966): Hydrology, John Wiley & Sons, New York.
.

Raghunath, H.M. (1983): Ground Water, Wiley Eastern Ltd. Calcutta.
GEOL/C- 016 Remote Sensing and GIS

Unit-I: Elementary idea about photogeology: electro-magnetic spectrum, types & geometry of
aerial photographs; factors affecting aerial photography; types of camera, film and filters; factors
affecting scale; mosaics and annotation; vertical exaggeration; Concept of Stereoscopy.

Unit-II: Fundamentals of remote sensing; remote sensing systems; space platforms and orbit
patterns; remote sensing sensors; thermal, radar and hyperspectral images; signatures of rocks,
minerals and soils. Application of remote sensing in geoscience and geomorphological studies. _
Unit-III: Types of Indian and Foreign Remote Sensing Satellites, Digital image processing;
fundamental steps in image processing; elements of pattern recognition and image classification.
Unit-IV: Introduction to Geographic Information System (GIS); components of GIS; product

generation in GIS; tools for map analysis; integration of GIS with remote sensing. Operational
principles and uses GPS and VPS.

Books Recommended:

1. Bhatta, B., 2008. Remote Sensing and GIS. Oxford, New Delhi.

2; Druy, S.A., 1987. Image Interpretation in Geology. Allen and Unmin.
3 Gupta, R.P., 1990. Remote Sensing Geology. Springer Verlag,.

4

Lilleasand, T.M. & Kiffer, R.W.,1987. Remote Sensing & Image Interpretation. John Wiley.
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Miller, V.C., 1961. Photq

’ ' geology. McGraw Hj
Moffitt, F.H. a ikha; - McGraw Hill,
;’/;?‘déy; S‘N.,d{‘;gr_\]’?”;g?i; %M’ 1980. Photogrammetry. Harper and Row ’
Sabbins. F.F.. 1085, Rermans o 19 Application of Photogeology. Wiley Eastern, New Delhi
Siegal, B.S. and Gillespie, A chsmg — Principles and Applications. Freeman.
‘0. Rampal K.K.1999. Hand ook » 1980. Remote Sensing in Geology. John Wiley.
~ Barett, E.C. & Curtis, L. .- lnt?()(;]l?é:?l ph()l?gr?r’hy & interpretation. Concept publication.
12 Curran, P.J. (1988): Principles of Rcmg?elgcf;r;i\’;?nmental N

}O(‘:nxxo\u‘

GEOL/E-002 (Select any one from the given three . o
mrnarv Geology ¢ papers)
mit-I: rta . i}
Lymttigll:aplll:;’ p Obiogfriti(g)fa;gll;atae:&ary period and location of Quaternary area. Oxygen Isotope
stra ’ magnetostratigraphy. Qu i - ial-i lacial
cycles, custatic changes, graphy. Quaternary climates — glacial-interg
Unit-IT: -Prqx}' mdlcato'rs of paleoenvironmental/ paleoclimatic changes, - land, ocean and
CTYOSP'hele (}ce GO Stgdles), Responses of geomorphic systems to climate, sea level and tectonics
on variable time scales in the Quaternary.

U"it_‘HI: Quatemary dating methods, —radiocarbon, Uranium series, luminescence, amino-acid,
relat‘lve dating methods. antemary stratigraphy of India— continental records (fluvial, glacial,
aeolian, palacosols and duricrust); marine records; continental-marine correlation of Quaternary

record.
Unit-IV: Evolution of man and Stone Age cultures. Plant and animal life in relation to glacial and

interglacial : cycles  during Quaternary. Magnetostratigraphy-  basic ~ concepts and
magnetostratigraphy of Siwaliks. Indo-Gangetic Plain, Himalayan glaciations. Climate change and

global warming.

Books recommended -
1. D. Q. Bowen, 1978: Quaternary Geology, Pergamon

R. F. Flint, 1971: Glacial and Quaternary geology
A.G. Dawson, 1992, Ice age earth. Late quaternary geology and climate. Routledge, London

74
3.
4 Griffith Taylo, 2008: History of Geomorphology and Quatermnary Geology

B. Advanced Micropaleontology, vertebrate paleontology, paleobotany
Unit-I: Different kinds of microfossils. Application of microfossils in correlation, petroleum

exploration, paleoclimatic and paleoceanographic studies. Techniques in micropalacontology.
Xygen and Carbon isotope studies of microfossils and their use in paleoceanographic and

Paleoclimatic interpretation. . _ _
Unit-IT; Morphology, classification and geological evolutions of Microfossils such as foraminifera,

ostrocoda, conodonts, nannofossils, ichnofossils, SSF, stramatolites and collection, -
Unit-IIT: Vertebrate Paleontology — Brief study of vertebrate life through ages. Evolution of

reptiles and mammals; Evolutionary trend in Hominidae, Equidae and Proboscides; Siwalik

Verfebrate fauna. .
ME-IV: Plant fossils: types of plant fossils. Gondwana flora and their significance. Spores and

Pollens anq application of palynology.

13



Books Recommended

Saraswati, PK and Srinivasan MS. Micropaleontology. Springer
Tenkins, IM, Applied Micropaleontology. Springer

Benton, MJ 2012, Vertebrate Paleontology

Braiser 2013, Micropalcontlogy

B 1

C. Paleoseismology

i 1
Unit-I: Broad tectonic regimes of the earth, Elementary idea about natural hlaz(?'rdtiit?lii?;ezz
origin. Earthquakes- classifications, causcs, impact, methods' of' study, globa Ir:fi AR (s
earthquake belts. Palcosesismology~ definition and scope. Seismic zonation of 1a.
induced scismicity. '
Unit-11: Measure)ment of earthquakes- different types of intensity, magnitude and momenttS;é:Z.
Interrelationship between them. Geological evidences of paleoearthquakes, fault fragmentation.
Present day stress field in India; Liquefaction and its impact. . '
Unit-I11: %ield and lab studies ofqpaleoearthquakes- evidences, geomorphic and tectonic f:eaturosr
associated with different kind of seismic faults. Geochronological studies of earthquake and their-
Interpretation with local geology. Quantitative calculation of displacement '
Unit-IV: Relationship between active tectonics and paleoseismoogy, Methods of study of active
tectonics Paleosesimological studieg of peninsular India with special reference to Himalaya.

Books Recommended

James Mc Calpin — Paleoseismiolo gy -
Yeats — Geology of Earthquakes

Burbank- Tectonic Geomorphology

Kelpin- Active Tectonics

Bull, WB. Tectonic Geomotphology of Mountain

Ul-p-w'\)'—‘

Laboratory records: (10 marks) ays either i
Viva-voice; (10 marks)
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GEOL/C-018 Project oriented Dissertation

The arca of dissertation shall be assigned to the students

it the end of second semester based on the
expertise available in the Department. The project oriented dissertation must be submitted by the

end of fourth semester. During the course of completion of dissertation work the students will be

required to complete various assignments given to them by their respective supervisors or the Head
of Department for the purpose of their evaluation.

Beside classroom seminars, the students will have to present their dissertation work in the form of
seminar before the board of examiners including the supervisors which will be followed by viva
voce examination.



