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riorn 20;3 -2024 A'Y' admitted batch)

Semester-

Semester-
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--11

I
work load/

Week

I

Credits

Intemal
Exam +

Assessment
and

/Seminar

Final
exam
marksS.No. Code Paper Paper Title

Theory

4 4 20+10 70

I G 101 T I
Crystallogaphy, oPtrcat

r i:-^-^l^^., ?, \r;f, arrl^ov

4 4 20+10 '70

2 G 102 T II sfnrchrral Geolosv & Geotectonics

4 4 20+10 70
G1O3T III polaeontolow and StratisaPhy

4 4 20+10 '70

4 G 104 T IV Geomomholoqy & Field GeologY

Practicals

6 (+6@) 3 75

5 G1O5P I
CrystallograPhY + Mineralogy 

'cr\-ri.ql MinPrelosv
P.,

6 (+6@) 3 '75

6 G iO6 P II
Geomorphology+PalaeontologY+

r:^rr,.:^^l^dr/-f,'qtnt.tllrrl GeoloSV

28 (+12@)
,,1 120 430

Total

II

Workload/
Week

Credits

Intemal
Exam +

Assessment
and

/Seminar

Final
exam
marksS.No. Code Paper Paper Title

Theory
4 4 20+10 70

I G 201 T I ronenrr< Pefolosv & Geochemistry

4 4 20+10 10

2 GzO2T II Mehmorphic Petrology Is
'n -ffi^d\memics

4 4 20+10 '70

., G2O3T trt
Sedimentology & Petroteum

GeologY
4 4 20+10 70

4 G2O4T IV ore Genesis and Mineral DePosits

2 2 10+5 35
Add on paPer

Practicals

6 (+6@) 3 75

5 G2O5P I
lsneous Petrology+MetamorPnre-D^k^t^-, .^/t .la^.hemistrv

6 (+6@) 3
't5

6 G206P II
Sedimentology+Ore genesls 6'
rr:---.1 nan^rit(

30 (+12@) 24 135 465
Total

rr un*).-g@oz /*bvJ+ z.s\-,- q v-*



Semester-III Intemal
Exam *

Assessment
and

/Seminar

Final
exam
marksPaper Title

Workload/
Week

Credits
S.No. Code Paper

Theory
4 4 , 20+10 '70

G3O1 T I r:- ^-^t u--t^.atinn/Onre\
1

4 4 20+10 70

2 G3O2T l
A. Precambrlan L,eology 'mu
Crustal Evolution(Core)

3(+3$) 3 25 50

) G3O3T III
A. Mining Geotoryr
B. Engineering Geolory
(opltorlarl . -

3(+3$) 3 25 50

4 G3O4T N A. Minerat b'conomlcs 6'r uErs/
/1^^l^-, /^nt!^nal I

2 2 10+5 35# Inter DisciPlinary PaPer (ru
n--^-\\II^+-,.harl .ncnaoement

L-f ,L 2
Field work

Practicals

6 (+6@) 3 75

5 G3O5P I
Mineral ExPloration
. - - --L-:^- ,1-^l^^/

6 (+6@) 3
'75

6 G306P II Mining GeologY & Englneerlng

g9urutsJ
30 (+6$)
(+r2@)

24 125 425
Total

ffi fl l.ri:1?fi*":"4J:THilffi f fu ?""i:#i,;1Tlk,','ffi ;yffi {:t}tl
[n;:tlj;ffif;15"i:i:1ffi.:iffi ;i1;i i.fiiii"'.i"a.,i r,". io 

'ubmit 
a.report and it w'r be

evaluated. one Lab Assistant "ii-"r" 
"a*ra*, 

*itt uc"o.pun!-it " 
i""rrtv and studenis during the Field

Training.

Note:III&IVpapersofl[&IVsemesters,theallotmentofcoursewillbemadeasperthemeritobtainedin
fiJund ,""ord *mester and option obtain'
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Note * work load without addon and ID papers: # ID paper is offered by Dept. of Geology and can be opted by
other course students (not for MS.c Geology course students); @ batches are made for practicals, if student
number increases morethan 20; S= if two optional are opted by different group of students; % lhr/ week
workload for handling for projuct work (individual/ group) per faculty.

*-t,

I

Semester-IV

S.No. Code Paper Paper Title Workload/
Week

Credits

Intemal
Exam *

Assessment
and

/Seminar

Final
exam
marks

Theory

I G4O1 T I Hydrogeology (Core) 4 4 20+10 70

2 G 4O2T II Medical and Environmental Geolory
(Core) 4 4 20+10 70

3 G4O3 T III
A. Remote Sensing/
B.Geographical information System
(GIS) (optional)

3(+3$) J 25 50

4 G4O4T IV
A. Disaster management/
B. Watershed management (optional) 3(+3S) 3 25 50

Practicals

5 G4O5P I
Hydrogeology + Environmental
Geology

6 (+6@) -t 75

6 G406P II Remote sensing * GIS 6 (+6@) J 75

tD/P 407
T Project work % t 100

Total 26
&12a.)

24 110 490

Sem I Sem II Sem III Sem fV Total

No of Credits 22 24 24 24 94

Marks 5s0 600 550 600 2300

Total Workload of I and
III sem

28+12(12@) 30+12(12@) *82 Q4@)

Total Workload of II
and [V sem

28+12(12@) 26+12(12@) *78Q4@)

,W/r2L'4,
CHAIRIaAN.
;i'::*:r,'l"h':}3flI

t

508 254.



I Semester
Paper - I (G 101T): Crystallography, Optical Mineralory & Mineralory

Unit - I
Externat symmetry o! crystals: Symmetry Elements, methods of projection, derivation

oi lZ oyrta ckses, it"r-aur. Muguin notation. 
_ 
lntemal synmetry of crystals:

Derivation of230 space groups, diffiaction of crystals by X-rays, Braggs' law'

Unit-fi iu

iiin"iptrs o! opticat mineralogt: Optical mineralogy, polarized light, 
-behavior 

of

irot opl. and anisotropic minerals in polarized,light, refractive index, double refraction,

tir.ting"n"., sign ofilongation, interference figures, 2], dispersion in minerals. Optic

sign, Pi-eochroiJscheme and determination of fast and slow vibrations and accessory

plates.

Unit-III
Intoduction to minerulogy: Definition and classification of minerals. Structural and

.t .-i"a principles of crystals/minerals, chemical bonds, ionic radii coordination

"r-t". til.l) and polyhedron. Structure, chemistry, physical and optical characters and

paragenesis of trc foito*ing mineral groups: Olivine, plToxene, amphibole, mica and

spinel groups.

Unit - IV
Structure, chemistry, physical and optical characters qnd paragenesis .of 

the following
iii"rot grorpt, feta.par, quartz, fetdspathoid, aluminum silicate, epidote an{ qamet

grorp.. i""rrrory minerals: Apatite, calcite, corundum, scapolite, sphene and zircon.

fr"ra. mineralogical composition of crust and mantle and mineral hansformations in

the mantle with depth.

P[;\SUCALS; PAPER: (G-105P)

Crystallography, Optical Mineralory & Mineralogr:- . -1. Study of importanf cryrtuf-oOri. corresponding to Normal Class of Cubic, Tetragonal,

Trigonal, Hexagonal, Orthorhombic, Monoclinic, Triclinic systems'

2. Stereographic projections on the Wulfs Stereonet.

:. trrtegas-copic and 
-Mi"roscopic 

studies of the rock forming minerals: olivines,

Pyrixenes, Amphiboles, Micas, Feldspars, Feldspathoids, Silica & Alumino

Silicates, i4i.""i1*"ort minerals such as Apatite , Zircot, Magnetite, Ilmenite,

Calcite, Epidote and Sphene etc,.

centering, orthoscopic & conoscopic arrangement of_th9 petrological microscope.
pii".-iiitlon of reiative refractffi Aaex 69 OR relief of minerals by Becke test.

Determination of Sign ofelongation & Pleochroic scheme of minerals'

Determination of optic sign of Uniaxial & Biaxial mi-nerals'

Determination of Anorthite content of Plagioclase by Michel Levy Method'

Books Recommended
Deer, w.A., Howie, R.A. & Zussman , t.,1996; An introduction to The Rock forming minerals.

r-
J

4.
5.
6.
"1.

8.

l.

2.

3.

4.

5.

6.

7.

8.

illttJfl;u r*,but, Jr., c.S. 1993; Manual of Mineralogv. John wilev and sons.

i;6i; A"dr;-, 1992i Iniroduction io Mineral Science, Cambridge University Press.

spear, F.s. 1993; Mineratogical Phase Equilibria and Pressure - Temperature- Time

paths. Mineralogicalsociety of America Publisher.

itittipr, Wm, R. & Griften, D.T 1986. Optical Mineralogy, CBS edition'

Hutchison, c.s., 1974 laboratory handbook of Petrographic Techniques. John wiley
Crystallography by PhilliPs.
Optical Mineralogy by Kerr. 
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Paper - rr (G 102T) Structural Georory & Geotectonics
CL,4tepr of stress and stain; S

Ht:,:T.*":ji,1xil'ii"#.'.li""T.ffill';.lllrllr:,*ij:..,"? tlT,l:fld viscous materiars,.Tt['il:ir#::ffi ,IJ,:f,.[Tii":i]ffi f lrift r",li:!*x'x:.fl 
,J:::::fi 

:fi ii;conditions. frUt : ctassiiciio""'l'-";' ""ot, behaviour of minerals ;J ;o.f;r ano causes offolding. diapirs and ,ri;;;;;r.
I-h;+ rr

i::,,*, !;:,,6:; ":::;-:T, il J.l,.1::: -t,, an d ra u, ts i n th,

-* gl4t ii ;,r:!i*lr;ffi *;,xl':#{it' "'ffi iln*f j:ia n a t y s i s ( mi c r o f a;; t ;;;: ;^;:: : :f ,".1:,: ^' c I ass i fi cat ion, o
svmmetry"rauri."iil.,"r1'or.collection. pffi!. .r"r;ii;';f ir::9#::,'.ffi W*
Unit - III
?.::.,:^:,?r*'' Introduction, tectonic

;n:,,x1"::f:ii."y,,:" t'[w-u;x:;:,;'#,[i':::::.]:,"ii?r ,, earth. isosrasy,putu.ortoiogi;i""i,?o"llXX"i. c!.*'- 
-con:inentat or;n; 

-,""*" ,r'qrror ot eafth' isostasv,

,p,,oa*g, ?iii,.,"J;:;;::#;lf"ll,:i;:f::li[:j:T"iJ:i.,?,1,1f,i"f,::]",J:##',':":i#:'u.'''' "o,."pii;.ii5I""J,:'r;"X1il:1':i,ffi;'$,",:-.Jl;trtl#r3?/tr;
Unit - IV
Plate buonics; Concent
convergenl, divergent ;rd"f^:-l:i: 

and plate movemenr

6ffi,+-il*n,l*ilr,*;:f#,T,'iil:ffi fsr
Structural Geologv:_

i. ru,'*,1[ **l t fi rffi il:,l :1L,:'['J#[t"l Hi::''l 
h e end o r, h e sec,i on

I pi: :* ;ti:;fr:flifit* f [: i# il##x::,',:i,'#,: 
f:pp 

i n s w,,h d i fferen, d i p

.ou()t(s l(ecommended

j!fl :li,;H["ff ;:::Tsrfl,jd'fifii#:iliri#:ImsJ'hnw'Iev:
I l;il1;,iit.:i;pil?Iff ffiIi:J,ll t_ ;Iii"' *",
u; r.11:.,1,", o:","t,i il."..firrtter. 

Mccraw Hir.

; 
t*#"fih#;ff.Jl:'is i"J,l",?3li,t$:,,,:#[iJ;:,:trf"* 

*emis press: p H r : Gass,

[**tl**+wii,lffli,u,{ffi ,
j9 ll.j:^,::::1,* "la ",ie;",i" ;*.",.}i;.Til.J,lf: y;,,J..ff# "*,r /. Dastc problems in Ceotectonics \r8. De\etopmenr in c;;;;;;::"s."1"YP"loY:'gu. vt. c'u* Hil,
i i conrinenrar a.r"_",r., e; ;"iili.,,i,[T [",.l.,lif;ollffi n",...

^"ry *@a:-8..t+k,4. q. \)^( s: [,- J4



Paper - III (G 103T) Palaeontotogy & Stratigraphy

Unit - I
Micro-palaeontologl: Origin and evolution of life' Classification and uses of microfossils

Oetailed study of microfor.it, JuJt, ,ril"r"ririf.*. Radiolaria, Conodonta. Ostracoda' Bacteria'

Diutotnt, Din'oflagellata and Charophya . -
tru*li.tittt, Goridrvana flora and their significance' 

r

*I
s-l

$

t
$l
s-lJJiH
.J
.l
s*
s-.
S
S
S
t\

t\

t\

t-

t.,1

Unit-II
i::;:;, pataeontotost: 9:1"'1r. *q":":1-:P::n*::,'1,""^':i:::" 

"*^X'k;;;;:;!;X,';;::,#:,x,:::xil#'J'3?';olffi i'#_g}i.,l'**;:":"':*H:l'i";l"iiJ'"1ilfll3i:lTi
tfl,1,};'#:'"#ffi;;:%H'#':ii#;.",'";-."#f'.i*:t;"tion, 

age and extinction or

;';:;;,;.'A;;;;;i'.t'u*'to'''r^sincation and evolution or

problems in Indian C,9!q'
i;nacrrc,u,s , PaPBn, rc -

Horse, ElePhant snd Man'

yi;:;;i:' of stratisraphv: Nomencrature *d,t1': 1:1:*:t::1'^*i111",,:3":":'ll"i:i:*'o
chrono-stratigraphic units t#"it'"it- i""'-relationships' Geological time scale' Magneto-

srrati$aphy. Dating of ..U, n,i"i.*"n1.,lf,l"ar ol 
'stratigraphic correlation. .Precamhrian

"';,,iis,iiiiv' 
.e:.!;* 1.-l11ll[i,:1ffi'fi[:;1,*t 

-;:ji.',lfl,i''Ji,?,'ilin;:|i:'.Tr"J

Dharwar, and their equtvalen

framework, geological tti'toty anA 
"*tutilon 

of Cuddapahs and their equivalents'

Yr^irJr* n*rigraphy:palaeozoic formations of India with soecial reference to type localities,

history of sedimentation, to"if *"i*t' Mesozoic stratigrapiv: Mesozoic formations of India

with special reference t" 
'l;;"'*iil;'""l" iitto'y- "i sedimentation' fossil content'

Palaeogiography and Condwa'#'s ystem' Cenozoic statigranlN: Cenozoic formations of India'

Rise of the Himalayas *o *iiJ,#ti"i}*.rri [".*. b.i"un ,olc*i"s. Stratigraphic boundarv

i:'ffi:ilfl:lffi, classification, Geological age and Stratigraphic position ol

important fossils 
' 

'i'*'"'' Co'ils' Gastropoda' Cephalopoda'

Lamellaebranchiu, gtu"niopJu, Echinodermata & Arthopod4 Plant'

Microfossils and Vertebrate fossils

Books Recommendedr
i. Outline ofpalaeontolos/ - H H Swinnerton

;. ffiil; ;ii;u",rtb'iit pul"tontologv-shrock and rwenhofell'

i. inttoa'u",ion to .volution-Paul Ames Moody

+. .rcr"i"*tf. Uv Howard Amstrong and Martain Brasier

5. palaeontology bY Henry Woods

r- Luotution oiitt" invenebrate-Jean chaline

7. Palaeobotany - Amold
A. it"r.ntt of Micropalaeontologv hv c- Bicnot

9. Palaeontology-Euotutio" una 'i"i'ilai dist'ribution by P C' Jain & M'S' Anantharaman

lO. A text book of Stratigraphy and l'fici"p"l'""rrt"f"g'j -a-Palaeobotany 
by S'K' Tiwari

i;. ;";i;;",i"t "rd 
siratigraphv - kumbein and Sloss L'L'

ii. pii""ior"t 
"r."ati$aphv 

- Dunbars & Rodgers

i;. ililili;;;;;;;u.iicl'in st'"tig'uphv - Marvin weller

i+. Ceotogy of rnaia & Burma- M S lkishnan'

15. Geologv of lndia-D N' Wadia' 
^, r:- D-..:-r.^ r.,,har

16. Fundamentats ofHistorical geilogy & stratigraphy of tndia-. Ravindra Kumar'

17. Geology of India 
' 
c"otogi"ur ffiif"Iniiii'iln,gat"t;ilr' 1 bv Ramakishna M' and vaidvanadhan

. R. (2008)

i."ilgv Jr r"aiu 
' 
ceological socity of tndia' Bangalore Vol. 2 by Vaiclyanadhan ' R' Ramakishna M

(20r0). ,. \"y< r [*+.
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Paper - IV (G 104T) Geomorphotogy & Fietd Geotogy

Unit - I
Geomorphologlt: Definition and fundamental concepts of geomorpholo gy, Geomorphic
processes: Exogenetic processes_ -gradation, degradition ana aggraaatiin; Endogenetic
process -diastrophism, and volcanism. Extraterreshial process -fall qf metJorites.
lleathering: physical weathering, chemical weathering and differentiai\ weatherint,
formation of soil, soil profile and mass wasting and its types. Fluvial cycle: streams an7
valleys, drainage patterns and their significance, stream deposition, peneplain ;;r;;;r,
topography on domal, folded and faulted structure s. Groundwarer cyire: oigin'oi
limestone caverns. Landforms of karst regions and karst topography.

Unit-II
Glacial qtcle: Features resulting from Glaciers, development of landforms, effects of
Glaciation beyond ice caps and interglacial deposits. Arii cycte: origin of deserts and its
landforms, topographic effects of wind ercsion. volcaniim; Landiorms resultinj from
eruption and deposition of vorcanism. Geomorphoroglt of coasrs: Topographic fJatures
resulting from marine deposition. Topography o7 ocean Toon Landfirms related to
shelves, slopes and deep sea. Appried geomorphoiogt: Apirication or geo'no.photot to
various fields of earth sciences.

Unit-III
Field Geologt: Introduction, Toposheetst Definition, Scale -definition, reading various
components of a toposheet. Georogical map -definition, various 

"orpon.Int, 
of u

geological_ map including scale, legend, stnrctures etc. Field work and sampling: Field
work, geological items to be carried to the field, Use of clinomet". .o,npirr, E*rto;
compass, snike and dip measurements; Sampling and oriented sample and its
1sn1ficgc9, and sampling for isotopic and geochiono-iogical studies and its^sigrificanc€i
Geological mapping procedares: Geological mapping of igneous, sedimJnta.y and
metamorphic terrains.

Unit- IV
Geographic positioning system (GpS): Introduction, definition and scope of GpS,
advantages and uses of GPS in different fields. surveying: principles and me*roas
.urveyilgl chain survey, prismatic survey, plane table iurvey and iheodolite survey.
Dumpy's level and Abney's level. Methods ofrepresentation of survey_data.

PRACTICALS PAPER: (G -106p)

Intra-conversion of scales of ,op:r"ll#,o,tphologv'-
Study of contour-variations and elevations on toposheets.
Identification and classification of various types of fluivial, aeolin,

l.
2.
3.

4.

5.
6

volcanic landforms
imageries.

on toposheets, geological maps,aerial photos
Glacial and
and Lansat

Identification, demarcation and classification of folds & faults, lineaments, drainage
basin, Morphometry analylsis, gully pattems, from the toposheet.
Preparation of landuse- and landcover-maps from toposhiet.
Identification and classification of geomorphological units on toposheet, aerial
photos, Landsat imageries.

+I 4fu$\IY, @re- B.ft,t-',d^4- \I^,,- €- t-^S---\ 4-,
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PRACTICALS
f ield Geology:-

1. Reading oftoposheets, geological maps and mine plans.
2. Representation factor of scale, representation of scale on the maps
3. Chain survey ofan object taking offsets
4. Prismatic compass survey ofan object by taking forward and backwar{ bearing
5. Planetable survey -radiation , traversing and intersection methods
6. Profiling using Abny's level and Levelling using Dumpy's level
7. Theodolite survey - countouring and height measurements
8. Operation ofGPS.
Books Recommended

t. Principles of Geomorphology by Thombury, W.D..
z. Photogeology by Miller and Miller
:. Geomorphology by Arthur Bloome
+. Principles ofPhysical geology by Arthur Holmes
s. Analysis of landforms by Twidale, C.R
6. Geomorphology by Lobeck by Lobeck, A.K.
z. Field Geology by F.H. Lahee
a. Fietd Geology by Compton
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II Semestt-t'

Unit - I
Paper - I (G 20lI) Igreous petrology & Geochemistry

--a

-:

2:;;;:r";T:;;*l:i;:: ltate 
o|mayte, onset of partiat metdng of mantte, process of parti.tt

ntase'equiritriumii;,X::;:,:#,'{;;;l?:;ff,,(,f;;,ol1i"yi;;i,;;;;;;""'"'
includini Di-Ab-an *i e"-oia". "- ng Fo-Fa andrAn-Ab, temary sysrems
B otoe n,s ruscti o n p ri n cipll

wi?;:#'!i;{i{#:#!::{#,g1t'i'Hl'"$"xl*nff H"'iffi 
",differenia,ion,sas.

:;:#::t;;!"tr;::;ro"initio,. a"s"n:nrion, rock examples and seneric implications of common
crassiJicotion of igneous rocfu: 

-Mode. crpw norm. IUCS and rrvine-Baragar crassifications.
Uoi, _ yt^*,r^ and lectonics: rrt.r_r"tutionrilii.*"., ,i.a,"L?,rgs and igneous rock suires.

Igneous rock suites: Form-
rirr"Mrg;;".r1 .t'-"rr' 

structure' texture' modal mineralogy, petrogenesis and distribution of the
Ultramafic igneous rocks :komatiites; Dunile-peridotite-plroxenite suite; kimberlites, Iamprophyres, Iamproites,
Bosic igneous racfu.'Gabbro-norir.e-anonhosite-troctorite 

suite, Dorerites; Basarts and rerated rocks:Intermediate igneous ractur oiorite_monz"il;;;#;*.,irldesites 
and retated rocks;F€tsic isneous raclrs: Granire-syen_"sil;;;;;:;;;,n".",[,,*ro,,,", 

u.d retated rocks;Alkaline rocks: Shonkinite.,.ijolite, uni*. .ar.igii.. ,",,*U., ,,U",, gabbros, alkali basalt, alkalig-an ite, al kali syenite, nepheline sy*i,. .ri pi"r"jii.,'|'|'is'I'i8,,'rt'
Cdrbonqtites;

Ophiolite suite.
Unit - III

9i : !:::,l t-! :,, :d u c t i o n : D efiniti on,scope and obj ectives.Elements: origin, abundance J--'-'-' 
evvP! .xs uuJcsLrves

mineraloqical. petrotooicat a..l _",:":::l^ll" 
solar system and earth, and its constituents;y:::::*,f::r-ogi",-a,-4o.una;;;"1##i:H;::,?ffi ,:T.l average

Y':;:#7"::;:*::l'1i*::,!ii:"":;;,'##,i''";:fi l',','*l'"!?l'i-","".,",.Primary geochemical dtif"*rtfut;;'' -"-rruvsr lurrrPosttrQn'i onsrn and age ofmeteorites.
reacrrons and chemicat affinir, ^, ^r-1!{,!orn, 

Original molterisystem,-phases inroiuea, 
"t"micul

reactions and chemical affinity ofelements.
Goldschmidt's geochemical clossili.
or.the classification. sideroohites ;r":::::,iI"::.f::!,: D€finition, theoretical basis and significance";"::;i:;*::y:;#1;:".#:1"*;""",1t, JJffi ;#ilHl;ilf i:ii,lilllliill
:f#l;:::;,?fr::f :::l "l*l'-::1", ll'ril#':iiT:,,U ffil,l##'xo'1il,1',i';"o,,*...*n
lithophile elements (LILE).

elements, compatible elements. ir;;i 
-- -- -'*''"'", vre'rs,o' pr4unum.group oi elements, rar€-earh

lithophite elements (LrLE). mpatible elements' high-field strength'et;"*, oiiilij,^irrg.T",
Mugmarism as geochemical process: Majof erementar disribution in igneousrack.. Geochemicaltrends of Mg, Fe, Mn, ca, ai r.r1 r 

""a 
Ji ii"ri i;"ii, vlliation or si/et, (Na+KyAr and ca,Na

;Ti":"lf:i,.l'fi:ffi':1T:jiJ",:l:ilfr li'.iir##',jilbasartic -"d'c',d;;l;ffiJ;i",
Trace elemenl distribulion in.igneous.rocks trace elements during magmatic crystallization includinocamoufl age. caprure and admittince with .^urpi"i oiiiir.-.,iirr,,r,,on".Unit - IV

sedimentation os a geochemical process.' chemical breakdown and products of sedimentation, soilgeochemistrv' major and rrace elemenr ""r;;.ii;; ;;;;ne, share and rimestone, posirive andnegative coloids, Eh_pH retations durirg..;;;;;;;, "-,""."
Metamorphism as a seocney;yywrcJil, Ci#i."r'"".p"ririon of metamorphic rocks;Isotope geochemistry; Defi nirion, stable i.o,op.. una .uJiig"ri."i.o,oo.r.Stsble hotopes: variations in aUunaance of bi S-, c.an; ;il;:jlnt",nutionui rtura*arlJigrin"ur"" or.t ure isotoDe studv. 

terals, rocks and water with respect to
Ra4iogenic isotopes., Geochronology, ,"al"r"ii"fri +""i schemes an.t 6r^r,,1, ^r r-..-1.-, ! .Radiomaric do ij s":iro;,ri". 

"iu-n il:i<;. *:'il;ifi_ilr,,?,i:i::if;ugrr.ter isotopes.

:K::,,!"::""1::,f::;::ff:!' 
z*.r ,,,*,,.'"i';,,iionill";;r;;r.'",0 ",",lij,.r"tre 

chemicar
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PRACTICAI,S: PAPER: (G-205 P

Igneous Petrology:-
1l Megascopic ind Miuoscopic studies of ultramafic, mafic (basic), intermediate and felsic

(acidic) igneous rocks.

2. Modal-classification of ultramafic, mafic intermediate and acidic igneous rocks following

the IUGS nomenclature. r

3. Chemical classification of igneous rocks on the (NazO+KzO) vs SiOz diagramof Le Bas

et al.(1986) Le Maitre et al Q002)
4. Calculation ofthe cIPW norm of Gabbro, Diorite, Granite, Syenite and Nepheline

Syenite.
Geochemistry:-

1. Mineral formula recalculation of olivine, Pyroxene, Amphibole, Mica, Feldspars,

Feldspathoid
2. Preparation and interpretation of Binary variation diagrams for whole rock major and

tra& element 
"on,poiitiors 

of igneous rock suites using Harker's diagram and Temary

variation diagrams of AFM and Ca-Na-K diagrams,

3. Preparation and interpretation ofREE pattems for common igneous rocks'

Books Recommended
l. lgneous petrology - Middlemost,

2. Igneous Petrolo$. - Antony Hall,

3. Igneous and Metamorphic Petrology'M.G. Best,

4. Principles ofigneous and metamorphic petrology by A.R.Philpotts

5. Principles ofigneous and metamorphic petrology by J.D. Winter

6. Introduction to Parology- P.J.Wyllie, Prentice Hall,

7. Petrology - V. Hyndman Ed ll.

8. The evotution oflgneous Rocks - N.L.Bowen, Princeton Univbrsity Press,

9. Natural Histroy of Igneous rocks - Harker A.Mc.Millan,

10. Basalts VolI andll Poldervaart and Hess, H,H',

I l. Ultramafic rocks - Wylliie, P.J.Heffer,

12. Petrogaphy, An introduction to the study of rocks in thin sedions - William ,Tumer, and Gilbert -

w.H.Freeman,

13. Petrology by watter T. Huang, Mccraw-Hill Publ., 1962,

14. Igneous rocks by Alok K. Gupta, Allied Publ., 1998,

15. Igneous petrogenesis -a Gobal tectonic approach ( 1989) M. Wilson Unwin Hyman Ltd ,

16. Principles of Geochemistry by B. Mason and C. B. Moore,

17. Principles ofisotope geology -Gunter Faure, John Wiley,
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Paper - II (G 202T) Metamorphic petrology & Thermodynamics
Unit - I

. Metamorphic Petrologlt: Definition, scope, historical background, factors and kinds
of metamorphism and metamorphic processes;

c Classification,. Classification of metamorphic rocks and nomenclatqle;o srructures and ref,ures: Definition, description and physical conditions of formation
ofvarious structures of metamorphic rocks;

. Concepts of metamorphism: Zones, grades, and facies of metamorphism.c Phase relations: ACF, AFM and AKF phase diagrams for metamorphic mineral
'assemblages.

Unit-I
o contact metamorphisra.' Definition, physical conditions, distribution, sub-facies and

characteristic mineral assemblages ofsandinite facies and homfels facies;c Regional metamorphism: Definition, physical conditions, distribution, sub-facies and
characteristic mineral assemblages of zeolite facies, greenschist facies, blueschist
facies, amphibolite facies, granulite facies, and eclogite facies. Inter-ielationship
between metamorphism and tectonism.

Unit-III
o Phase rule: Gibb's phase rule and study of phase relations in Al2SiO5 system;

Goldschmidt's mineralogical phase rule. 'pressure-temperature-depth relations,
among various metamorphic facies and ultrametamorphism.-;

o P-T diagrams.' Petrogenetic grids, univariant reaction curves for important
metamorphic reactions, geothermobarometry, pressure (p)-Temperature (T)-Time (T)
paths.

o Paired metamorphic belts: Definition, characteristics and distribution, case study of
Sanbagawa-Ryoke paired metamorphic belt, Japan;

o Pressure vs metamorphic minerals: Metapelitic and metabasic minerals and mineral
assemblages characteristic ofvarious basic types of metamorphism

Unit - IV. Thermodlnamics: Introductionr Definition, scope, and objectives of
thermodynamics, inter-relationship between petrogenetif processes ando thermodynamics; Role of thermodynamics in geochemistry;

o Chemical potential: Fugacity and activity ofa solute, activity coefficient,o Chemical processes.. Reversible and irreversible processes;
c In_ternal energt: Definition and expression of internal energy of a system, First law

of thermodynamics;
c Entrop!: Definition and expression of enhopy of a system, Second law of

thermodynamics,
o Enthalry: Definition and expression of enthalpy of a system;o Free energ)t: Gibb's free energy and Helmotz free energy ofa system;. Clausius- Clapeyron Equation and Calcution ofReaction Boundries
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:PAPER: (G-205 P
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MetamorPhic PetrologY:'
i.'M;;;;;1. and liicroscopic identification. of" 

A#ir...: Schists, Amphibolites' Charnockites'

metamorDhic rocks: Slates, Phyllites,

Khondaiites, Eclogites, Marbles and

Quartzites.
Z. don.t u"tion and interpretation of ACF' AFM & AKF diagrams'

.*

Books Recommended
1. Elementary Thermodynamics for Geologists by B' J 'Wood and D 'G' Fraser'

2. Principles of Igneous and Metamorphic Petrology by A' R' Philpotts'

3. Igneous and Metamorphic Petrology by G' M' Best'

4. An Introduction to Metamorphic Petrology by B' W'D' Yardley

5. Petrogenesis of Metamorphic Rocks by Helmut G' F Winkler
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Paper - III (G 203 T) Sedimentology & petroleum Geology
Unit - I
sedimentologt: sedinentary environments: Definition and classification, non-marine
environments including fluvial, Glacial, eolian and lacustrine environments, transiti;;;i
environments including deltaic, 

_beach and tidal flats, marine environmBnts tr.i;;i;;
shelf (clastic and non-clastic) and deep sea sedimentary environment.
Unit - II
Evolut.ion of sedimentary 6asizs: Sedimentary basins, geosynclinal concept, plate
tectonics, pre-flysch, flysch, molasse and turbidites; Tectonic' setting of rrii*ritory
Dasrzs.' Sedimentary basins in various tectonic environments incliding ai"".s";t.
convergent-, transform fault-, hybrid- and intraplate-tectonic settings.
Unit - [I
Petroleum Geologt: Definition, nature and origin of petroleum hydrocarbons;
constitut,ion: Composition of petroleum and nitural gis; origin: 'Genesis 

oi
hydrocarbons, conversion of organic matter to petroleum, variety of petroleum
hydrocarbons and gas hydrates ; Risenoir rocts: Migration and accumulatio "Li ort oittraps: Different types of traps including structurat traps, stratigraphic traps'and
combination traps, salt domes.
Unit - IV
Explomtion and exploitation of petroleun: Surface indications, direct detection of
hydrocarbons including geological, geophysical (electrical and seismic), g"orr.,",ni.ui unJ
remote sensing methods. Distribution: Geographic and sratigraphic distiiEution or"ii *a
gas, Global distribution, petroliferous basins in India.

PRACTICALS: PAPER: (G-206p)
Sedimentology:-
I . Megascopic and Microscopic of Clastic and Non-Clastic of sedimentary rocks.2. Grain size analysis by sieving method.
3. Heavy mineral (zircon, rutile and tourmaline, ZRT) analysis using Bromoform.
4. Estimation ofsphericity and roundness ofgrains.
6. Identi{ication of sedimentary structures and interpretation of depositional

environments.
7. construction and interpretation ofrose diagrams using palaeocurrent data.
8. classification of sedimentary rocks by plotting the moaal ana whole rock chemical

compositions in relevant triangular diagrams.
9. Study and interpretation oflithofacies maps.
10. classification of stromatolites (algal bioherms) using Logan et al (1964) scheme.
Books Recommended
l. Sedimentary Rocks By Pettijohn, F. J., Harper & Row, N. y.
2. Origin_of Sedimentary Rocks By Blott, H., Middl"ton and Murray R.3. Procedures in Sedimentary petrology By Carver R.C.

4. principles of sedimentology and Stratigraphy by sam jr boggs.4. Sedimentology Process and product By LeadeX M. R 
'

5. Sand and Sandstones By Pettijohn, F.J., & potter, p.E.
6. Palaeocurrents and Basin analysis By potter, p.E., & petijohn, F.J.7. Depositional.Sedimentary Environments By Rieneck, H.i., Singh, I.e.8. An Introduction to Sedimentology By Sheliy, RC.9. Practical Manual ofSedimentary petrology By Babu, S.K., & Sinha. D.K.
10. Petrology ol Sedimentary Rocks By Folk, R.L.
11. Practical Manual ofSedimentology By Lindholm, R.
12. Sedimentary Structures: CBS publications

+



13. Petroleum Geology (Paperback - 2003) by Jon Guyas and Richard Swarbrick. Publisher:
Blackwell Publishers. fl ipcart.com

14. Elements of Petroleum Geology. (Paperback - 1998) by Richard C. Selley. Publisher:
Academic Press. flipcart.com

15. Geostatistics And Petroleum Geology. (Hardcover - 1998) by Michael Edward Hohn and M. E.

Eqbt. Publisher: Kluwer Academic Publishers.
16. Elements ofPetroleum Geology By Shelley, R..C. 100/998 Academic Press. 

I

17. Petroleum Geology By North, F.K.
18. Petroleum Geology By Chapman, R.C, 20. Petroleum Geology By Leverson, A.I.,
21. Sedimentation and stratigraphy By Krumbein and Sloss,22. Petroleum Formation and Occurrence By

Tissot, B.A & Welte, D.A 1984. Springer Verlag.

Paper - IV (G 204 T ) Ore Genesis and Mineral Deposits

Unit - I
Ore genesis: Introduclion: Modem concept of ore genesis, Ore minerul gruups:
Detailed study of all principal ore mineral groups, plate tectonics and ore deposits;
Metallogeny through geological time. ddvanced study of ore textures, scientific
application ofore textures and ore genesis; Paragenetic sequences and zoning in metallic
ore deposits. P-T estimation: Application of geothermobarometry, Fluid inclusion
s/zdy: Principles, assumptions, limitations and applications of fluidinclusions in ores:
Unit-II
Ore associations.' Petrological ore associations with Indian examples, orthomagmatic
ores of mafic-ultramafic association, diamonds in kimberlites, REE in carbonatites,
chromite in chromitites and basic rocks, PGE in ultramafic and basic rocks; Cyprus type
Cu-Zn, ore ofsilicic igneous rocks -Kiruna type Fe-P and Kuroko type Zn-Pb-Cu.
Unit-ilI
Ores of sedimentar! ffilialion: Chemical and clastic sedimentation, stratiform and
stratabound ore deposits (Mn, Fe, non-ferrous ores), placer concentrations; Ores of
metamorphic affiliation: Greisen deposits and skarn deposits.
Unit-IV
Ore deposils: Study of geology, nature ofoccurrence and the genesis ofthe following ore
deposits with special reference to India: 1. Iron 2. Chromite 3. Manganese 4. Copper 5.

Lead and Zinc 6.Bauxite. I)imension and decorative storn6; Refractories: Ceramic,
electrical, insulators, mica, asbestos, magnesite and barite,
PRACTTCALS (G-206 P)
Ore Genesis:-
L Demonstration and study of ore microscope with respect to the nature of reflected

light and magnifications by objectives.
2. Ore sample preparation for ore petrography: polishing mounding and cleaning with

xylene.
3. Identification, classification of textures and paragenesis of pyrite, Pb, Sphalerite,

Bomite, Arsenopyrite, Chalcocite, Pyrrhotite, Fe, Mn and Cr ores under ore
microscope.

Mineral Deposits:-
1. Megascopic description with diagnostic physical properties, identification,

classification of the Fe, Mn, Cr, Al, Cu, Pb, Zn ore minerals and Micas, Asbestos,
Casseterite, Pitchblende, Molybdenite, Orpiment, Realgar and Cinnabar, Gemstones,
Apatite, Gypsum, Fluorite, Graphite, Limestone, Dolomite and Aluminosilicates.

Bools Recommended
1. An introduction to the ore geotogy. By Anthony M Evans 198? ELBS Bools, Wiltey Scientific

Publication, New York,
2. Economic Mineral Deposits. By Bateman Alan M. and Jenson 1981, John Wiltey & sons,
3. Ore Deposits. By Park C.G. McDiarmid 1972,
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III Semester
Paper - I (G 301 T) Mineral Exploration

Unit - I-"'. -e*togiral 
explorutiont Introduction: Definition' scope and objective of

;;;b;i."l "rploration, 
conirols of mineralization;

c Guides to or" a"po'irsiiiyffi'o* t"1o"s' lithologic guides' stratigraphic

guides, stnrcturai guides and mineralogical gutdes'

Unit - II
. Geologic techniques and proced-ures ol ?plom:io:: 

Evaluation of outcrop'

trench'ing, pitting' channelin g; Methods oJ sa^pt.'n9:..

. otrillin{aid irs applicarioni'.fypes of drills and drill bits, core / sludge recovery,

core logging;
o Resources and reserves: Calculation of average grade classification of ore

reserves,
o UNFC classification'

Unit - ilIo Geophysical exploralion: Concepts' objectives and significance of geophysical

exploration;
. GiophYsical instruments: SimPle

GeipiYsical PtosPecting: Field

*,rrioui methods of geoPhYsical

tvDes of measuring instruments; Methods of

oio'"edur"s and intirpretation of data ftom
'pio.p..tin g includi n g gravimettic, magnetic'

electrical and radiometric methods;

. ioisiiit w"ll logging techniques and interpretation of data'

Unit-IV
c Geochemical exploration: Introduction: Definition' scope and' objectives"of

seochemical 
"*plo,uti'Jn, 

g"otf'ttni"uf environments' dispersion' mobility'

il;;ili;;i assJciations, anJ, pathfinders and their application'

. -Pri.oryouironmenl: Primary dispersions.and halos.'

o Secondary 
"n 

i,on^")i'' Chemical weathering' sionificance of Eh and pH'

absorption, mobility "i "flt""t 
in seconJary --environment' 

geochemical

anomalies including signifi cant, non-significant'and displaced anomalies'

PRACTICALS :(G-305 P)

Geological ExPloration:-
I 3:;,ilfi#i:i:L"i',"rr", of the ore deposit, ronnage by grid pattem, vein-type ore

deposit with Regular and Irregular intervals'

2.

J.
Studv ol afea oI lnrluenus ur urs r4rrrPrlJ'

illlij'ri# "rri".i*;-;il 
N;r-:il;rtritt"a r.ur. t ords by rriangurar and PolvgonalSiudy of area oi influence of ore samples,

methods.
4.orereserveestimationbyGeometrical,Cross.SectionalandbyGraphicalmethods.
Geophvsical ExPloration:-
t- Stuiv of the Geophysical interpretation of Gravity' Magnetic survey 

^data.and 
Seismic '' il;il'#;";;J";;ff; ili'*d Bombav-high of seismic map of India

Z. 'gl;t i"uf resistivity survey: Wenner and Shlumberger methods
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3. Plotting and interpretation ofelectrical resistivity survey data.

Geochemical exploration:-
l. Calculation ofthreshold value ofCu, pb, Zn, from stream sediments,2. Preparation and interpretation ofgeochemicaf ."p 

"?ar, 
ae, pt. from the data.3. Preparation of cross sections and-determinatio, ,ir i""Jir,*"ir,"ia, .irl"""iiii"rrr"ra

and geochemical anomaly from the geochemical rnup oiCu, fr4r, it, ig-
Books Recommended
l. Ore deposits and related to structural features By W.H. New House,2. Courses in Mining Ceology By Arogyaswamy.
3. Iniroduction to exploration geochemttry By Levinson, A.S.,4. Mining geology By Mckcniitry,
5. Exploration geology By peters,
6. Geochemistry in mineral exploration By Rose, A. W., Hawkes H. E and Webb, J. S,7. Geochemistry in mineral exploration By G*"u. C. j [""f.,8. Introduoion to geophysical prospectinj By il;; i\48;y. ure deposits and related to structural features By W.H. Niw House,
10. Geochemistry in mineral exploration ny nos",,(W. flu*t.. H. E and Webb, J. S .
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Paper - II (G 302 T) Precambrian Geology

Y:;ll. divisions orIndia' craton.s:.:1"'ie:11-Y;,9fL*:"#fgf'llffTiion 
of cratonic

nuclei including Dt'u*ut, eut;'"i'Ait'u*bJ'dtttt'und and Aravalli cratons'

Unit II I

Granite-sreenstone betts: 
^Lithological'. 

geochemical ::i.J:llfHI"-":H[tfi[ii:":i
ii*Ii;;;;n5',:Jff Hf:J#[iH,lfiff T;"'-i-xJiir''p"rii'"i*'nce'lorndia

Unit III

Mob e betts: structure, metamorphism, zonatio^n. and. evolution of the Eastem Ghats'

ffiffi,ffi"4"t"-*"fn" Ltri'' Precambrians of the Himalavas'

Unit IV

Proterozoic sedimentary basins: Pata-eoprot?""-:!.'::t::':::Hil':JXli,l:"-]fi[*:l"i::
;i";ffi;; 

-una 
c*uiio' hasins' Meso-Neoproterozotc

evoluiion of Cuddapaha, 
''"Ttty*' 

p'unt'titu-Coauuuri and Pakhal basins'

PRACTICALS (G-305 P)

Precambrian GeologY:

Megascopic and microscopic description of Precambrian rocks

Demarkate the different Cratons in the Peninsular lndia

Plotting of Kimbttf ittt' A*Jf'"tites and Alkaline rocks in the

Precamlrian shiedof India'

Demarcate Puranu S*i"tln 
'ht 

precambrian shield of India'
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Books Recommended
1. Ramakrishnan, #una Vaidyanathan, R. (2010) Geology of India

'' 
iv"i.il c""rogicutiocietv oilndiu' Bangalore' 552pp

2. vaidvanathan, *lJn"jil;"k';h'*' N;' (2010) Geologv of India

"' iv"iii c;rogicaGocietv of India' Bangalore' 438pp'

3' Naqvi, S' M' 'J'R;;;;i" 
l' r' w' 11e-e0) Precambrians of

South India' c""r"giiii"i'i"ty of India' Bangalore' Mem'4'

4' Radhakrishn", s'P'";J-nutakrishnan' ^M' 
il 983) Archaean

Greenstone Ut' "' i*tni"ai"' Vft''iS' ( Eds') Geological Society

,. ts1'#.q*r?,ff'3':'.i1e85) Archaean Geologv' oxford and IBH Publ'

A,-*--. @>-r rH;"4 q\ny( s")q
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Paper - III (G 303 T-B) Engineering Geology (Optional)

Unit-I:
Physico-mechanical properties of rocks-porosity, water absorption, specific gravity, abrasive
hardness, compressive strength, tensile stringth, shear strengthi tuoautlrs 

"i "ririi.ii'y, 
ihysical

characters of building and decorative stones; c-oncrete aggregaies and R"rd ugg."gatp;." 
-

Unit - II:
Geological considerations for the selection of dam sites, types of dams; case histories of some
major dams. Geological considerations for reservoir site seiection; r.ukag" p.oui... anj slting
ofreservoirs. Geological considerations for the selection oftunnels and itr"urigrrr;i 

- - --

Unit - III :
Engineering properties of soils. Groundwater implications on civil engineering constructions.
Soil and rock slope failure.r-causes, effects, and stabilization techni[ues.

PRACTICALS: (G-306 p)

l. Preparation of rock specimen for laboratory testing as per the method of IS: 9179
(te7e),

2. Determination of unconfined^c_ompressive strength of some important rocks as per the
- method ofIS: 1121, Part I (1974) and IS: 13030 (1991),
3. Determination of water absorption,- apparent specific gravity and porosity of some

important rocks as per the method of IS : 1 974, 
'

4. Determination of tensile strength of rocks by indirect test - Brazilian Test as per IS:
10082 (1981),

5. Determination of aggregate abrasion value as per the method of IS: 23g6, part IV
(1e63),

6. Petrographic examination of aggregates for concrete as per the method ofIS: 23g6,part
vrrr (1963),

7. Calculation of shear strength ofrocks,
8. Study and interpretation of geological maps pertaining to the major dam sites of

India,
9. Study of Geotechnical Map of India published by GSI,

. ^ 
Study of geological maps pertaining to some imiortant Indian tunnels.

10. Interpretation olstructural models oftunnels, faults and folds

Books Recommended:
1. Geology for Engineers By F.G.H. Blyth Defritas.2. Geology for Engineers By Trefthen. 

-

3. Engineering Geology and'_Geotechnics By F. G. Bell. Butterworth publ. r9g0.4. Engineering Ceology By Krynine and Juid.
5. Geology for Engineers By D.S. Arora.
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Paper - III (c 303 T_A) Mining Geotogy (Optional)

Unit-I

Basic concepts, Broad Classification of Mining Methods, planning, Exproration andExploratory Mining of Surface, Underground "Mineral o"p..i il t""I"[ili"ru"tor.considered for the serection of mining methods viz: Aliuviar, [uu..ying,' srrru.",open-cast/ open pit / pit-N{^ining, Undergro'und; pracer Mining; panning, Batei, Sruicing,Longtom, Dredging 
11! g" poting, {uarrying: _ controls-of fopofiap'f,y, 

,strrctu.at

Features, Methods of Working_ Methois: e"nci crt, Glory hole, Strip fi,f iiing.'fu.,o*considered for Mechanization, And rransportation, Advantager 
"rl oirla""ri.g".,

Unit-II
Underground-Mining rvlethods for epigenetic and bedded deposits: Shape, Size, Adits,Inclines, Shafts, Levels, cross-cuts, frinzes and Raises, Advance 

"rJ 
i.L."t nai"irg,Shaft Sinking, Drifting, Crosscuning Stoping, Wirz.ing, T"p Si;"i;; ir;_;;l Cavingand Block caving, Bord and pilrai, noom 

-ana pil#, r"'.,g *"rl" rr.iirffi nigr, *urrMining.

unit-IlI
Types of drilting methods, Mine Supports and Factors. Mine vent ation- planning, itsSignificance and Effects, Drainage- pranning: Significan""*J ir.""n"i.'lih,"g
hazards: Mine Inundation,-pire_and Roik er.rtip.o.i"du.. ro. ciunt oruin-irgi"r*r,
Mining Plan Preparation, Mine Closure plans.

PRACTICALS: (G-306 p)

1. Determination of direction and dip of sub_surface mineral deposit,
persistence of coal seam at depths, true dip based on apparent dips, true dip
and direction of the mineral in a qua,y face, vertical'tii.k .rr'oi;i;ir;
mineralization in different directioni.

2 Determination of true dip, dip direction, thickness and distance of outcrop from
the nearest borehole.
Estimation ofreserves in underground mine using borehole data.
Alignment of Adit, Shaft and incline in a mode-rately dipping ore Uody
and in a steeply dipping ore body
Mine Planning - Open-cast & Underground mining exercise on geological section

J.

4.

5.

Books Recommended
l. Mining geology. Mckcnishy., 

YTITf *.,1,::t,^Y:tl!1cpy R.v. Kirkham.and !v.D. Sincrair, R.r. rhoqpe
*,11Y:D-r}::.Ceological association of Can"a, sp..iuf pup" r 40 1997 .

I flincinles 
of Mine plannin-g By fayantn nnattacha-fiu. af ii.a prUf 

.4. Mining Geology By R. N. F. a.ogyu Swamy. ' '

5. Techniques in Underground Mining By Ricirard E. Gertsch and Richard L.Bullock.Society for Mining, Metta[urgy and Exploration Inc. Liuleton Co.,
USA.
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i\ Paper - IV (G 304 T-A) Mineral Economics and Fuels (optional)

i- 
uJlt;'n,"r-.*,ng 

lease and regulations; National mineral policy, conservation

L - of minerals. Renewable and non-renewable resource5. Ricoverable reserves.

i- Mines and Minerals Regulation & Development Act, Mineral Concession 
fi.ulesI Status of India in Mineral Resources.

i- unit-Il
I Coal.' Origin of Coal-drift and insitu theories. Brief sedimentology of coal

i\ bearing strita; Coal carbonization (coke manufacture), coal gasification and coal

t trydrogenation. Rank, grade and type of coal. Chemical characterization:

l> J"TiTrT" 
and ultimate analvses. Concept of 'maceral' and 'microlithotvpes'.

!l.a Methods of coal prospecting and estimation of coal reserves; Geological and

I geographical distribution of coal deposits in India. Mode of occurrence and

'.'-.a association of atomic minerals in nature. Beach sand deposits of India; Nuclear

I power plants ofthe country and future prospects.

-a

-1
.-a

\.

.\{

\.

Boolis Recommended
1. Text Book of Coal (Indian Context) By Chandra, D., Singh, R.M.

and Singh, M.P., 2000 TaraBook agency, Varanasi.
2. Coal and Organic Petrology. By Singh M.P. 1998, Hindustan

Publication Corporation NewDelhi.
3. Text Book ofCoal Petrology By Stach,E. Mackowsky,

M.T.H. Taylor G.H., Chadra, D.,Teichmuller, M., and
Teichmuller, R., 1982 By Bebruder Borntraeger, Stuttgart.

4. Geochemical Prospecting for Thorium and Uranium Deposits By Boyle, R.W. 1982

Elsevier.
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Paper - IV (G 304 T-B) Marine Geology (Optional)

Unit - I
Origin of seas and oceans, Ocean morphology, oceanic crust and ocean margin; sea bottom
topography - continental margin, shelf, slope, submarine canyon; ocean basin floor; abyssal hills.
plains and gaps; mid-oceanic rise; mid-oceanic ridges- origin, crust and flan\ province.

Unit - lI
Ocean circulation: turbidity current, submarine and sedimentation processes, Oceanic sediments and

microfossils. marine stratigraphy, correlation and chronology, Tectonic history of oceans, Mineral
resources of the oceans. Ocean temperature: horizontal distribution of temperature and vertical
distribution of temperature; salinity and ocean deposits.

Unit - III
Historical development of oceanography, methods of measuring the properties of sea, deep sea
record, sea level processes and sea level changes, major oceanographic events in the cenozic, coral
reefs, classification ofcoral reefs, density of seawater; ocean moments: tides, waves and currents.

Books Recommended:

l. J.P.Kennet (1982) Marine geology. Printice Hall Inc., New Jersy, 813p.
2. E. Seibold & W.H.Berger (1982) The sea floor. Springer-Verlag, Berlin.
3. J.Weisberg & H. Parish (1974). Introductory Oceanograpghy. McGraw Hill.
4. B.W.Pipkin. D.S.Gorslin, R.E.Casey & D.E. Hammord (1972). Laboratory exercises in

oceanography. W.H.Freeman & Co., San Francisco, 255p.
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ID PAPER: WATERSIIED MANAGEMENT

Unit-I
Concepts of watershed; Hydrologic 

_cycle: - precipitation, evaporation, transpiration,
evapotranspirarion, infirtration and.run-off. Types of rocks, weathering oilo.rc,' ,"ii iiofire, soirerosion, types of soils in India.. watershed development: iand capability, classification, concept,objectives and need for watershed development. Erosion control -"urur". on ug.i*ii;;i;;d.
Unit - II
water conservation and harvesting: Rainwater harvesting, catchment harvesting, harvestingstructures, soil moisture conservation, check dams, artificial reiiarg", ru.rn porJr, p"..oLion tanks;Groundwater managoment in watershed: Types of aquifers, veriical disiributioi oi grorna*ut".,
conjunctive use of surface and use ofgroundwater.

Bools Recommended:
l. Wetershed management by JVS Murthy, New age international publishers.

?' )vater 
Rr:]r-rce Engineering by R.Awurbs and ivp James-prentice Hall publishers.

3. Integrated Watershed Managemen! Rawat publications by_Rajesh Rajora.
n-.layd a.nd Water Management byV\N Murthy,_ Kalyani publications.
5. Inigation and Water Management by D.K. l,tajumaar, prentice Hall of India.
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IV Semester
PaPer - I (G 401 T) IlYdrogeologY

Unit -l
6iigir, ,vp., age and Vertical distribution groundwater' hydrological cycle' hydrographs'

water table contour maps; Roci prope'ties-affecting Sroundwater: Porosity' permeability'

,p..tf" Vrcfa, speciic- retention' hydrautic conductivity' transmislivity' storage

coefficient. DarcY Law

Yi)lili***r'General flow equations, steadv unidirectional flow' steadv radial flow to

;;;ii:ffi;r rudiul flo* in a confined and unconfined aquifer'

llater level fluctuationt Ca.oiiiue factors; Pumping,ests: Methods of pumping tests and

;;i;ri;";i";i data' evaluation "r"q'ir'j' 
p*u"it"' Recharse: Artificial recharge of

grornd*ut.r, groundwater legislation'

Unit - ilI"wrri, iit technologv: welt types, drilling methods, construction, design, development and

maintenance of wells; surrace' ge;pbu'icai exploration: Gravity' magnetic' electrical and

,udiomet i. methods; Subsuriace 
' 
geophysical exploration: well logging techniques

;groundwater modeling.

Unit-IV
Ground water quality: Sources of salinity, estimation of major "t"q:*::fry1"t^:i
rt "ri.a analysis; quality criteria for groundwater use: Domestic' lrrlgatlon ano

irJrriii"f pu.por"r; salt water intrusion ln coastal aquifers and remedial measures'

G roundw ater P o lluti on :

PRACTICALS: PAPER-I (G-405 P)

HydrogeologY:-,l." 
r]"E..ir?i"n of flow direction of water, porosity & permeability of rocks

2. Analysis and interpretation of hydrographs'

3. Estimation of infiltration capacity'

4. Chemical analYsis of water.

S. pr.pi"g ,"rt I time drawdown and time recovery tests and evaluation of aquifer

parameters and Step drawdown tests'

6. iksistivity survey for groundwater exploration'

7. Study of well logs.

Books Recommended
;" c";;;;ilHvdrologv Bv Todd. D. K.. 1980'.John-wilev'

;. ilvffi;;1;cy.'b;;i,,i's:fi & il wi;;i. n.J'Nr. isoo' John wirev'

i. C.ourirtut"i Freez, R. A & Cherry, J'A',1979' Prentice Hall

+. Applied Uydrogeology. Fetter, C'W', 1990' Merill Publishing'

s. Gioundwater. Raghunath, N' M', 1982' Wiley Eastem

6. Groundwater Assessment-Development and Management. Karanth, K.R.,1987. Tata McGraw

i. n"gi"""f C.undwater Quatity. Ailey' W'lr4',.1993:' VNR' New York'

,. Wo:t... Subramaniam, V., 2000' Kingston Publ' London'

e. Ceophysical Prospecting for Groundwater'- th?ll?'. Ku** Nath' Hari Pada Patra

and ShamsuddinS}tuttiO] ZOOO' Oxford IBH Pubtishing Co'Pvt'Ltd" New Delhi'

'.q

-Iq
!*l

--l



- Paper _ ll (G 402 T) Medical and Environ
Unit _ I 

.ru. r , rvreurcat ano l,nvlronmental Geologry

Essential elements and toxic elements-;- Deficiencies, excesses and imbalances of traceelements; Elements in At1.osnh,erl, uya.rpr,...,-hlrphere and liilil;."il';;
iili;"?::'!;f:#,ol rodini:rodine in a'intini *u"'' u'a r""d, I"di;;';;;;i;;;

Unit - II
g.eo:helnillry of Jruoride: fluoride of soils, sediments and prants. Dental Fluorosis andSkeletal Fluorosis. Defluoridation 

"f hi;[ fr;;ri;l -grornawate.: 
Geochemistrv ofnitrates:.nitro.gen cycle, nitrates, fertilizers-and.n"i.orriln,; -Crr"l 

,;;r;;';,;i!"r:i,arsenic-in rocks, minerals, soils and natural .,"t"r. t .urtir' 
"rr"ct 

or water 
'ara'n# 

-' """"
Unit - III
Env-ironmental geoscience-it's sco_pe, objectives, and aims. Earth,s thermar environmentand Climates. Gobal warming, d*n horr" ;ff*. i;;;r. depletion_Ice sheets andfluctuation in sea revels' concipts ofecosystem: Eirilt'r riu;o. ecosystems terrestrial andaquatic. Earth resources - Air, water, ,"t n J, 

"ra 

-rinerals 
Environmental healthhazards.

Unit - IY
Environmental Impact Assessmezll _ impacts, primary, secondary, pred ict ion,assessment.base-line data generarion. ohysical, Ui"f"gtJ^r, .rilLrri *a l"Ji"_"*;#;r#l
Carrying capacity based developmeniuf pfun'nin!. i",rr)pr rJ CUA. Concept of RegionalEnvironmental Assessmenr (REA) - strategic 

"Environr-.ntut 
ar..rrrn*ri tigei- 

'ii,
relevance to Indian Mining Industry. l,nviroimental t egisition_ Air Act,Water Act andEnvironmental Protection ict
Books Recommended

l' Earth Materials and health-Research priorities for Earth Science and pubric Health.NationalAcademic press
2. Medical Geology by Dr. Mlomir M. Komatina3' workshop on Medical Geotogy IGCp-454: proceedings. pubrisher - GeorogicarSurvey oflndia
4' Introduction of Medical G-eology series: Erlangen Earth conference Series Dissanayake,
_ _C.8. Chandrajith, Rohana. Sprigir
5 Environmental Georosv - rndiantontext By vardiya, K. s. I9g7. McGraw Hiil pubr.
6. Environmental Ceolog]i By Keller, E. C.'BJf 

"na 
fi"*"11, cofrrUu..T Environmentar conce-mr a'nd st ui;c,.r'Bv?h;!i"", i.'il. rsas. Ashish pubr., New Delhi.8 Environmenrar Geoloav n" eennetiu. R1 i].;i;;v[ i.lggl.John wirev & Sons, New york.e. Pollution and Health Ev R;\ i. i.;;;'pffi,;.'il'irs' witey Eastem publ., New Dethi.l0 

-Principtes 
of Environmental sumpfing ny reiii,-i.'r.igse.ACS professional

Referencebook, Amer. Chem. soc., washlngion tC. - -^' -
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PRACTICALS (G.405 P)

Environmental GeologY :

1. Drainage basin analysis and terrain features evaluation based on toposheet and

satellite imageries.

Z. it.p.i.ti", [f rose diagram and ergograph (humidity, temperature' rainfall) data

interpretation.
l. iill-ir"*.v techniques in environmental sampling, baseJine data genelation.

+. Wut .q*f ity moniioring, collection of water samples and analysis'

s'electroch"micalmethodsandvolumetricanalysisforfew.paramete^rs.
L. eir quatity monitoring, demonsfation of instruments' collection oI air samples ano

analysis.
7. Noiie level monitoring, dispersion models'

8. Environmental Impact Assessment (EIA)'

9. Environmental Management Plan (EMP)'

10. Project work

Boolis Recommended:

1. Environmental Geology - Indian Context By Valdiya, K' S' 1987' McGraw Hill Publ'

i. pnui.on."ntal Geology By Kelter, E' C Bell and Howell' Columbus'

3. Environmentul con""rn. u'ndttrategies By Khoshoo, T. L. 1988. Ashish Publ., New Delhi.

4. Environmental Geologv B;ifiil;i'i'E' e',b"vtt, P' 1997' John Wilev & Sons' New York'

i. r'nrironrn"ntal Geology 
jbeoecosystems Protectlon in Mining Areas' Rekha

Ghosh and D. S.Chatterjee. Capital Publ' Co', New Delhi'

6. Environmental Assessment Source Book 1991 Vol' I, II & III' Environment

Department, TheWorld Bank, Washin$on DC'
,. iliiliilil;i H.riiri ey-il;;'p. [. rna-Fiu."a,A. K. lees. wiley Eastem.Publ., New Delhi.

a. i'.ir.ipf.t of Environmental Sampling By Keith, L' H' 1996' ACS Professional

Referince book,Amer. Chem. Soc., Washington DC'
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Paper - III (G 403 T-A) Remote Sensing
Unit-I
Aerial photography: scope and objectives, cameras, lenses, flight planning, scale of
photographs, overlap and sidelaps. Types of aerial photographs, geometry, stereopairs and
mosaics. study and interpretation of aerial photographs. ldentificatlqn of different
landforms. Terrain evaluation fbr strategic purpose, recent advancements Lnd application.
Unit-fl
Remote sensing: scope, limitations, energy source and its interaction with atmosphere and
earth features. Electromagnetic spectrum, Laws of radiation, black body radiation. Remote
sensing platforms: Active and passive systems, satellites: High level and low level satellites,
geosynchronous and sunsynchronous satellites. Types of sensors and scanners; lFov, swath
and satellite orbits.
Unit-ilI
Resolutions; spectral, spatial, radiometric and temporal resolutions. lmageries: Types of
imageries, visual interpretation. space missions: Global and lndian space missions. Different
satellite exploration, Programmes and their characteristics, LAN DSAT, METEoSAT, sEAsAT,
SPOT and lRS. Concepts of Global positioning System (GpS)

PRACTICALS : PAPER-II (G-406 P)
1. Study of Satellite data; Digital image techniques; Software etc
2. Interpretation of satellite images - False Color Composite.
3. Visual image interpretation and extraction ofthematic layers.
4. Identification of structures and lineaments.
5. Delineation ofland forms, study ofgeomorphology and hydro geomoqphology.
6. Study of land use and land cover and demarcation of drainage basin.
7. Identification of rock types and minerals.
8. Integration ofvarious thematic layers, ground truthing.
9. Aerial photo interpretation: scale, height, and slope from aerial

photos; study ofinclined and vertical photographs.
10. Report writing for reconnaissance survey; detailed survey and targeuing.

tj+".-@W>{/r"udd o \}a t t-+-



Paper - III (G 403 T-B) Geographic Information System (GIS)

Unit-I

Introduction: Definition and Scope, Principles and applications of Geographic Information System.
Components of GIS (Hardware and Software requirement for GIS application), GIS Software in use,
both proprietary and Open Source Software r

Unit-[

GIS processes: Digitization, topology, attribution, attribute based query, spatial query, overlay analysis.
Map generation and composition maps: Maps and their different features- themes Jayers, map
projections, different types and their properties.

Unit-III

Database: types ofdatabase, data management, data quality, data manipulation and analysis. Advantages
of Vector and Raster data models and their relative merits. Applications of GIS and GPS, advantag;s.
uses in different fields, extraction of features from Satellite Imagery, and Integrating with other themei in
GIS.GIS Project: Planning and implementation.

PRACTICALS : PAPER-II (G-406 P)

1. Auto-CAD, digitization techniques, Auto-CAD software, import of images,
creationof layers, digitization etc.

2. GIS, Softwares, ARC INFO, ARC-clS, QGIS, [WIS.
3. Georeferencing the Map and create Point feature, Line feature and polygon features.
4. Exploring and planning data sets for GIS.
5. Preparing data sets for input in GIS environment.
6, Integration ofspatial and temporal data
7. Analysis and manipulation of data in GIS.
8. Graphical representation of data.
9. Modelling and extrapolation ofdata.
10. Report writing.

Books Recommended
1. Analysis of landforms By Twidale, C.R.,
2. Photogrammetry By Moffitt, F.H and Mikhait, E.M.,
3. Photogeology by Miller and Milter,
4. Elements of Photogrammetry By Wolfe, p.R.,

5. Aerial photography and image interpretation for resource management by pandey, s.N.,
6. Remote sensing and GIS By Anji Reddy,
7. Remote sensing and image interpretation By Lillesand and Kiefer,
8. Image interpretation in Geology. By Drury, S.A.,
9. Image interpretation By Lender,
10. Remote sensing in geology By Gupta, R.p.,
I 1. Remote sensing - Principles and applications By Sabins, F.F.,
12. Geographic Information Systems By Stan Arnoff., 13. principle of

Geographical Information Systemsfor Earth Resources Assessment. By
Burrough, P.A.
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Paper - IV (G 404 T-A) Disaster Management(Optional)

Unit - I

Classification of Natural Disasters, Impact of disasters on environment, Infr?structure, Livestock,
Human, Housing, Communication, Food, Shelter, Medicine. Rehabilitation hLards, Vulnerability,
Risk anlaysis (assessment of hazard,, nature of vulnerability), Basic Principles and elements ofdisaster
mitigation.

Unit-[
Introduction to earthquakes, Earthquake prediction, Intensity scales, Seismic activity in India,
Earthquakes in A. P. and Telangana, Action plan for Earthquakes, visibility of earthquake situation,
Actions to be taken before earthquake, Do's & Don'ts during and after impact of Earthquakes.

Unit - III

Floods: Flood mitigation practice, flood management and community perspectives, Vutnerability
analysis, Risk assessment,Action to be taken before and after during floods. Drought characteristics,
Impact on environment, economy, contingency action plans, cost benefit analysis and wlnerability
studies.

Books Recommended:

1. Vinod K. Sharma (1999) Disaster Management. National Centre for Disaster management, IIpE,
New Delhi,

2. Alexander David (1993) Natural Disaster, UCC press, London.
3. Kathkali s Bagchi (1991) Problems and perspectives 

-Drought prone India. New Delhi,
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Paper - IY (G 404 T-B) WATERSHED MANAGEMENT(Optional)

Unit - I

concepts ofwatershed; Effects of waterched on contnunity: a) topography b) channel networks cJ

geology and soils dl vegetation and landuse. origin ofsoil and it's profile, physical properties, B?es
ofsoils in India, soil erosiory factors affecting soil erosion and types ofsoil erosion.

Unit - II

Hydrologic cycle: precipitation, evaporatior! transpiration, evapotranspiration, infiltration and run-ofi
Erosion control measures on agricultural land: Contour cultivation, contour bunding; graded bunds,
bench terracing, grassed water ways; Mechanical erosion control measures for non agricultural land:
contour trenching, gully control measures, vegetative control measures, checkdams, brush dams,
semi permanent gully, control structures, permanent control structures.

Unit - III.

Watet conseruation and Haroesting: Rainwater harvesting, catchment harvesting harvesting structures,
soil moisture conservation, check dams, artificial recharge, farm ponds, percolation tanks;
Groundwater management in watershed: Types of aquifers, vertical distribution of groundwater:
Planning of watershed management actioities: Preparation of action plan, administrative
requirements.

Books Recommended:
1. Watershed Management by JVS Murthy, - New age International publishers.

2. Water Resource Engineering by R.Awurbs and Wp James, - prentice Hall publishers.

3. Integrated watershed management - Rawat publications by - Rajesh Raiora,
4. Land and Water Management by WN Murthy, - Kalyani publications.

5. Irrigation and Water Management by D.K.Majumdar, printice Hall of India.

@tw----s,*J;r4t +U1-- s u=4

\l
e*l
c-lJJ
J
:i
c-l
Nl
*|

.--I

$JJJ
$

$



MAHATMA GANDHI UNIVERSITY

NALGONDA-508254 (T.S)

M.Sc. GEOLOGY QUESTION PAPER PATTERN

(w.e.f.2023-24 A.Y.)

(4 Units Paper -EXTERNAL EXAM-70Marks)

Section-A: Answer any Five questions

1

2

3

4

5

6

7

8

5x4=20M

Section-B: Answer all the Questions

Qrlote: Out offour questions, any two questions calry 12 marks each (24M) and another

two questions carry 13 marks each (26M))

9. a (or) b

10. a (or) b

ll.a(or)b
12. a (or) b

(4 units paper -Internal Exam - 20Marks)

Part-A: 10 Multiple choice Questions

Part-B: 10 fill in the blanks

Assignment

Seminar

10x1:10M

10x1=10M

5 Marks

5 Marks

{
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Board ol Studies in Geology
Mahatma Gandhi Universiiy

NALGONDA . 508 254-
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MAHATMA GAI{DIII TJNIVERSITY

NALGONDA-50S254 (T.S)

M.Sc. GEOLOGY QUESTION PAPER PATTERII i i
(w.e.f.2023-24 A.Y.)

(3 Units Paper- EXTERNAL EXAM - 50 Marks)

-

-

-
I

(3 Units Paper - Internal Exam - l5Marks)

Part-A: 8 Multiple choice Questions

Part-B: 7 fill in the blanks

Assignment

Seminar

f,rf,;t:T*,!ffi'u,,,n,llXftas;F,,,l"ffi?|l|J

Section-A: Answer any Four Questions
1

2

3

4

5

6

Section-B: Answer all the Questions
(Note: Out of three questions, any two questions carry
question carry 12 marks)

7. a (or) b

8. a (or) b

9. a (or) b

4x4:16M

34M
1 1 marks each (22M) and the remaining one

8x1:8M

7x1:7M

5 Marks

NArcorlori"l'${iJ;;:

/*q.t4-

5 Marks



MAHATMA GANDHI UNIVERSITY

NALGONDA-508254 (T.S)

M.Sc. GEOLOGY eUESTION pApER pATTERN{.,

(w.e.f.2023-24 A.Y.)

(2 Units Paper- EXTERNAL EXAM-3SMarks)

Section -A: Answer any two Questions
1

2

J

4

Section-B: Answer all the Questions with internal choice
(Note: out of two questions, any one question carries 12 marks and another question
carries 13 marks)

5. a (or) b
6. a (or) b

(2 Units paper- Internal Exam _l0Mrks)

Part -A: 5 Multiple choice Questions

Part -B: 5 filI in the blanks

2x5=10M

5x1=5M

5x1:5M

5 Marks
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