
Kurukshetra University, Kurukshetra
(Established by the State Legislature Act-XIl of 1956)

("A++" Grade, NAAC Accredited)

Syllabus of the Programme
Ibr

Post Graduate Programme

M.Sc. Applied Geology

as per NEP 2020
Curriculum and Credit Framework for Postgraduate Programme

With Multiple Entry-Exit, Internship and CBCS-LOCF
With el'l'ect I'rom the session 2024-25 (in phased manner)

DEPARTMENT OF'GEOLOGY
FACULTY OF SCIENCE

KURUKSHETITA UNIVERSITY, KURUKSHETRA -I361 I9
HARYANA, INDIA

a

,

tit{

1

lvv-

tt



5
.,

4-022nosESS
ti nocudotrnIArtaP

ooGedeM .Sc. A
ammeo1'Po1'eamN I

Semester
IooeGfoSIatnemadnu!-

Nanre of the Course 0YG,l GM2
edoc Coul'sC CC-1

TCoursC 400-499
eSurcoethtoevL Nil1leSt:LIocehroIctLt SrTCP

ol sfl'uctural Geolo5"

CLO 1 01 .4: Gabr know

5un'e) ing in$uments and

ledee regarding rhe basics o1'

theiechniques aPPlicable tn tne

field.

plines

lassifY

teclilre1SIoi c)ocS seobastheLIaboKno0()LC markindthnoATretS Iand ocscldi b :1Sthetuoabewl110 dgekau1G2I1 0oLC
og.vand petrooeral1n netalsg"vm n1ldanksroccandentldI ryJ1 S0

-sO baLC theknoande Srteca ppro
LIS0 hypva1'1nodesllb

Total
Practical

be able to

SelncL)tOt-rt1rile lngLCursoC
SCtifS cL)thm 1ng()c-L_

C pft

'fheo
4

t)4 l
0

Credits
I 30

0er week[{oursTeachin 30 70
0lnt

SkMarntemSSSCSernal 70 100
0ksAIMxamE1' ImdEln 100

Sklr4araxM 3 hours
atl em,T

l.]L)t-lll-I\E a erSouCetf h0stnl1o teCBrt2IP

Contact Hours

fro
aski

erat
Lrt

que
att

1lLIhc3emontSLI\\on q
S11()tlSe!l9set Thq nt' oe111 datrX NSe 0cTh or 1llette Osr S LCc )ilP Sero mtl c (osn ot ocru I1ts aInn e TheLI1'S USbco a1nk IE1a tt1 s,vbn IS o ocLI 11gcSartSo 4qumo rv eastc pel1 itpod etll htSS dn anoc tnLI1 acho eN mo11 ) lroSt onLle tSeunoS a n( o qn0 ectu S SEm ryL) Sltp oSuet 5em qptodc1ILIcrcbI q

Clt Skxalr maruacWISo1-IStLInotLI SoSLl111o rcs'fo
Unit

15

ub

rrvefu
Neatheing,

alc0 t'I SSecnSCrh()otnoe at'SI1S OdSSt cCn exoC c SSh SSC geruflFla alCL)L)h pr()oITI
glGeo- rp1Sd.roalC uglte()f ogloo nd,dc 1topmen

S bvddt1llno epofiatI iulspos10n,ero
SSSrocp

destranclSICI ut
ali

hiPo

lassi igr.reous

t'i

dnallooSdOSsm.homSO1S rpIAltcn1iofettlna scalelnh nrinemlC oIonc assificS.rnineralfosfi1eIOca1 pPh pSnl ysl structurelnolp exflx eTeckCI{o cynemls.l.l-)lroandk lbrmingroc their'andConrmon kc1'OmentaryedSkscfoIoollcatltiCander-al1n ar-td11I oogy ralt1-lcITIS g-vstructLu'eexture.Tt1.ocall1llassiCandnemlm1 og)tuetex CSfbcietamoN{Cksc 10hicm tamIonocatrSASC

1l

l5

fbC

1l

taslb
1l

fLIohatrcl1tftlSda5 1tStreSksCI1 oSretructuSad()C l1SCd r]'anfP otlrnaly n,detlnih Ies-trn1IloltullcotST-I andC)tsfaul Jcls.S SrSTurderSkor Ci() ZONCSeaIhSmanoand psdlieln theot1 ntbrtena recognlcrliurdoncatllassc ri11 L-t.) 11gEtubo&dean tae1lEtS11neallldallults"ln1tl an 0nt'u cno st1 cst! edalrI Sa111 tecaioc ocll allCts SclitllO o

III

)rrz

(cLO)
the leatner will

and
I

1) I

I

I



IV

mpass.

Prismati
Clinometer

ndexing

PrrnC sc fop 5urveyl andng eve t11 0ethng ds of Sane ur!'ep 1ab ne bCO yr nchaid levelumpy theodo li te zurd otal station.rnstnnrents USCsucl.r foas POC fieldek compass,co cs.mpas Bt'unton compass,com Abnpass, T)edey level, oil') eterand and AIt) tlrnelerf Io sheets

t5

To ta oC n ta c oH ruSu tise ted E a ua on MethodsIn terna Ass es nlS ne t 03

rinE d Term Exam na 0n 70
z Theo

30 ) Theo 70
arti tia C AS P C a on

5o Semi nar/ se1t ta t t1/o Sa s nnt t/en zlcu aSS eSt tce l0M d Terln Exam
l5

Written Examination

Pa rt C Lea rn n Res uo rcesRecom mend ed Books/e-
Unde

reso u rccs/I-MSrStuneling the Eqrth Pres F2 PhvIt (i lo91,
S, and S evCT R w H Fc0 eo Moo J S

reeman & C
-) A Ou

re and w cand R B
0

ne of St I r rookS Co erLtCtttrat Geo ogy H bb Mw ev S
o S B E M an w D0NS S, and w liams P F J hn4 Struc turftI Ge logy

L)
o A In odu GSO

c olt o eome C Te hn LI c n que,' Ra D M) Fu da
gan John Wi ey

1enlct l.t o-f StrLIc GD 1. '4 co ogl Po rd. D DresS
at and F e ch R, C

6
Cantbl' dge Untv tyStruclLt Ge lo

ers
o 8t' B it M P7 Da Ma

gS Pr It ce Ha ind a.t10s t7ua of Mi logy K
8

t1 Q e n C CAn In oducti he
ori.le uS. S H and Dana, J D .Ion Io RoCk Fo 1 Mi ohx w e)' SEL ts S d L

ng ne .t D w A H R
o NS

an on 1t.r an (] e A and Zu J9 R
Ssman.

lt e) ,J Lt,e let? IS ofMi logy
0

e {t Read I] H S1n oduc 0 o lvlt l1 Sc
prl n er

et1CeJ Pu tni A C bIg, d Me
S am r1 dI c U l1eou'', {tn lamorph log/ ers tv preSS

2
C o Best, M G B klgneou"t 0nd n1etatmo h kt

ac we
J Ign

rl) C pe o 8t Iurner F J d erheous Peb'ologt B M
an oo n J C B S D b hes t G CB S Pub sh

LI s ers
4 Igneous Petroge CIs

ne.t , w lson M Sp.nr er5 Igneo s Pe o 08y B M K wL) S e orld Press6 An ln/roduL' on to l.Ie htltorp c e oIo'g Yard B w D7 Survey t'o l{me L P B
ey Lo ll lltan sCI s Pf t1 ce I]al

8
unm a C and Jal I-I Laxm b atisurvey ng atnd Le I Par L

pu c o t1 S (P) L1dte ng, t Kanetkar T P d K kDrakash Pun
an u arnl S Pune d hi Grihaa t e v arl

1 9 Sut'vey ng, Vo utll e il. I) B Curun a Laxnl l) ub cJrio (P) L dSurvey n d le P
11 S

t1 e ng 0t' il. Kanetk t' P dPrakashan
at' an Kulkarn S Pu d arlhiPun ue v Gfl ha

(tf..l

60

i

i

20.



Session:202 4-25

noticudtronArt:lP
Iied GeoloM.Sc. A

Name of Pro amme I
Scmester Fundamentals of GeologY-lI
Name of the Course

02YGG
ourse CodeC CC-),

Course T 400-499
Level of the course

if an
Pre- uisite for the co urse

socle

fbffe

at

C

envl

andSilSSfoCStel' n tyPdid1'standnU120oLC
dki11 t1amotSLISCLISoaI1rhe l1t eaicoeL)et thLIboiioo ItntGet220oLC dn Itft1L) L)Sdh cS rd pe graancS a uSoal11ndarree gedokltdPro_)0)C)L e f1ira1codAI'TLI11Ieotr\ICoIL) pe

S SodfoS ppety ndankot 11.)SSneS fuudant)tl nLIbS l'ld i'C oearlIt1rndanS pocbe ASrhdntad1I ersU402Oi.C oOocLaem gvtlnIOdan1lcmedb cl1 il optaLISS

Total

icomes (CLO)

course, the Iearner willCourse Learnrng
Afler comPleting t

Or,r

his

be able to

Practical'lheo
40.+ ICredits

04 30er rveekHoursTeachin 030 70skraMtcl1t 11SESSAset rnaln 010
100SIiIMaamxIlel'lllTdtlE 0100

Max. Marks 3 hours
ati 11o1lxtr alll ersouCetf iro

Contact Hours

fro

foti

S

tl'th uilCe1fINSoLI Sotu,t1 q
Sn askotlu S9tSC qnCI Thxame 1lIrT or 1'e attc c S dS oC t1r-e o!lP t1lr Sosn LCC o Sru )cnInI ts oc (LIo t1ttlAIc1'SLI chco Tl1ak SLIb bilo t1 SSt reu 11e tnu st) erq111 COt'vCO St]o e rtap 4Sca pilS tSn()c l.roN 1t da1l t] to uuc Cal irI-lo lllaStl lrofi(LI l)cu Stu SL) cq1.I l1ot\ lt qcp eStl t1sSu)1n1 qt1aodre p

LIrcb q
Ct1alll ksnIarauaco Sl.lSCllnoSet]oSLI]TIo lcsTo

Unit 15

z.l1b maJ
1'elo

notr aSEcffo pntl.)o oh )1a vScSS poInot1S pSS t'L) MASSSo SF aiC ast-oeo p
LI grthro ghescaltlt1ecalt)(leoS gtSSxnde ls.fossifocancefiSIdanalcoe0t1.re1t1o tlsextlnctl

t

15

1I

t5
introductiph

ostrati entarY
fi

1'OC
1b fartitrili

c

oglbuti

lndia.Iork\\'oec fram1Ioectar.tclcIS1 ograplo )phoudineroadB (.) vbtr stlatigraPhtho !'p0 stratlgno11flllcl es,lc pt1 p1raS $a
t1'aStomadan

11clto tI)eS ddanchoe a1rlll rpSuet)t'Isl) tsd1'eoIo pl-Ioc t1t]S elasC en!,ilSS pergermarhh pdroS ts"Coi t'ot.) depoottaflI()ESS!^scIO undboSp andcdstratsSIdc\Iano poandl' CSt!IeY poclxnent"clll l nscatlo1lccSdaII padl'no1ee grIEofo gangllcnoCcS tS p cd metaltllloepo andcetallimtlanfotL mlposetalc pdanollstrl geol) ineralsc t1lmoatandeumoalcc Lrdil1if ndiaS oSLoralm1n

Ill

15

eN

mheral

o(ieoL) s-Y11olatiICINl1lcS Scodal.) )iroru nentIoCSnnccasl plB p etlllgenl. DepvlK)1111'1ellh1lo1.11thed pacanSt eilccdr 'ofur genpo Ioollt1ansenroctve oedbustainaSandsLIl'Cfesotualna

IV

\^.....r1-

ttt{

M21-

NIL

Time

modes

Part B- Contents



tigation
laminn11 geogeni

resource mls, fo Ir-rti()npo and envrronmental hazards andt-lco con oI undwater

oC tan tc oH u 60Su tioIted av ua n M rhe do snI ternal A ss ses men t 30
rinE d T rme EI am na on 70

> Theo
30 ! Theo 70ono Class Partic
). Seminar/ entation/assl t/en u1zlC sa teS S !^ 10o Mid-Term Exam
I5

Written Examination

itP rt C Lca rn n Resou rcesks/c-
Indktog)) of

Pala lo
depo its

witsDepos Indiof
thiIndia Kli lhi OxfordH0ndboo t.y0f tulsCrys 0rEc ndiGe lo Mi ISDepo of InQIa,Na/ ,t'.f

Mi NaoJ azqrds di rspe
Env t0

t1Fu ntQ Hiof lo gr4p

Recom m den Bed oo ores u rc Scs/LM
oGe I ot1d Bu nl0 Krishnan M S BC l)S bu shers2 o o Jal l.) Pcv C and Anan thara M Snlan. halS PJ ubE sll 1.1c t?o mo C L)C' n1 ne 0 I ts aten.) an M Jen Sen M L IohnOr an Sd NSoa oG khal and Rao 0tn Sm o11 Pres D) s!.t ne o t'I ,'e uro ec .t shnaswanl S Ne De6. dan iB PH uk bm oCat1 ROC/{s {tnd e.t Parmod7. A o Nnoo In1 aL' P bLIo ShEcos! t10tn L' ng genne cyral .t8 Uur(1 D BCPrasad.,l PSOS e bL] seA1 hersCIxand D UCL Pre LSS rd Un1 Co9 e Lo dl) noo gt'|'gati turCII h 0 d ,la.t e .t n e n{1 on0Do L'hrdrec pe l:e.tS aH un Cerp q dEm ad
tron t)1 C, Ge .lo c t1e cL' .t Ke er AE Preit ce Ha N Jl ersendaTN e I

^t o (' (i o atnd s) Kumarhy RaP L] 11b erdsl.l Ners e A e l'lI telnac 1lo a

O*-=-

\ \16

Total

j

t0.



Sessiorr:2[21-25
Part A - Introduction

Name of Pro rant111e M.Sc. Applied Geology

Semester I

Name of the Course Phy'sics and Chemistry of the Earth

Course Code M24-GGY- 103

Course CC-3
100-499
NIt,

Course Learning Outconres (CLO)
After completing this course. the
learner will be able to:

CLO I 03.1 : Know about the Earth and its

relalion to other planets. lrnportance ofEarth
science to mankind.
CLO 103.2: Acknowledge earth's interior and

the dynamic processes ol Earth.
CLO 103.3: Understand the concept of Earth's
magnetic field and its application.
CLO 103.4: Understand tectonic evolulion of
the Himalayas and the Indian shield the

signilicance of geochronology. dating
techniques.

Credits Theory Practical lbtal
+ 0 l

l'eachin Hours r week I t) l
Internal Assessment Marks 30 0 30

End Term Exam Marks 7o 0 10

Max. Marks 100 tl r00

Irxamination l-ime S holrls
l'art B- Contcnts of the Course

nstructions for Pa r- Sctter: The examiner will set 9 questions asking two questions
tiom each unit and one cornpulsory queslion by taking course learning outcomes (CLOs)
into consideration. The compulsory question (Question No. l) will consist at least 4 parts
overing entire syllabus. The examinee will be required to attempt 5 questions, selecting
ne question fi'om each unit and the compulsorl queslion. All questions will carry equal

rks.
U nit Topics Contact

Hours
I Theolies of origin of Earth: Catastrophic and evolutionarl,

theories. Brief review of knowledge about the solar systenr.
Aburdar.rce olthc elements in tlte sola.sl,stem and earth. The Earth in
relation to other planets and major surface lbatures olrhe Earth.
lhe Earth-Moon s\ stenl

l5

II 'l-he Earth's interior: the
lorv veiocity zone in the
minelalogr of the Earrh's

narture of the crust-mantle boundan, l5
upper mantle. chemical composition
crusl. mantle and core. evidence 1io

expclimental petr.ologl & study of nreteorites, gcrochemica
evolution ol tlre Earth, thennal etohrtion and statJ of Earth
continental and oceiuic heat llow and convection in martle.
E artbquil /iC I()bal _sll l c t Earl h rnal structUrel .v l II tc
U l ri. e'altlr s

c ccl fi'o
s

s I S I1l o o

s l

cot'lluten tal dri c ficl
l-i

I

\\ s7

I Level olthe course
Pre-requisite for the course (ifany)

I



origin of geomagnetic fields, paleomagnetisr4 polar wandering, sea

late tectonics. tri &le unctions, hotfloor
Major features of the Earth's gravitational field and thei
relationship with tectonic processes in crust and upper mantle
Geochronology: radiometric dating and its significance. mountain bel
and new global tectonics, tectonic evolution ofthe Himalaya and
Indian shield.

l5

Total Contact Hou 60
Su ested Evaluation Methods

lntern al Assessment: 30 End Term Eramination: 70

i Theo 30 z Theo 70

. Class Partici atlotl 5

test etc.:

r5

Written Examination

Pnrt C-l,earnin Ilesou rces
Recommended Books/e-resources/LMS :

1. The Solid Earlfr, Fowle( C.M.R., Cambridge University Press, New York,
2. Understancling Earlh. Gauss, I.G., Smith. P.S. and Wilson, R.G.L.. MIT Press.

3. The Dynamic earlh - A textbook in Geosciences. Wyllie, P.J., Wiley.
4. Physics and Geologt, Jacobs, J.J., Russel. R.D. and Wilson, J.T., McGraw Hill.
5. Fundame nl a I of G e ody nomic s. Schiedegger. A.E.. Springer.
6. Aspects of teclonics: Jbcus on south-central .4sia, Valdiya, K.S., Tata Mc Graw Hill.
7. The Inaccessible Earth, Brown, G.C. and Mussett, A.E., Chapman and Hall.
8. {Jnderstanding the Earth. Brown, J., Hawkesworth, C.,and Wilson, C., Paperback

Book Depository, U.S.A.
9. Earth, Siever, R., Frank Press.

10. Plate kctonics & Crustal Evolution, Condi K.C.. Butterworth-Heinemann Ltd

\\ i8

I

I

I

I

I
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I

.Seminar/presentation/assignment/quiz/class I l0l

o Mid-Term Exam:
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Session:2024-25

M.sc A Iied Geolo
Part A - lntroduction

-irne olPro llnlnle
ISemester
Nlineralogy and CrystallographyName of the Course

M24-GGY-104Course Code
CC.4
400-499Level olthe course
NtLPre-re uisite lbr the course (if
CLO I 04. I : Undersland crystal systems

CLO 1 04.2: Recognize optical properties of various rrineral
groups and its application in various geological techniques.

CLO 104.3: Know about mineral optics and structure.

CLO I 04.4: Learn about crystallography and to infer the

environment ol formation ol minerals.

Course Learning Outcomes (CLO)
After completing this course, the learner will
be able to:

Practical lbtal'fhcorl
l4 0

Credits

Il iler week'feachin Ilours
3030 0Intemal Assessment Marks
1070 0End Term Exanr Marks
1000I0t)NIax. Marks

3 hoursExamination 'lin.re

Part B- Contents of the Course
The examiner will set 9 questions asking two questions from each unit and

ne compulsory queslion by taking course learning outcomes (CLOs) into consideration. The compulsory

ucstion (Question No. l) will consist at least 4 parts covering entire syllabus. Thc'examinec will be required

o attempt 5 questions, selecting one question liom each unil and the compulsory'question. All questions wi

carl c ual marks

nstructions for l'a cr- Sctter:

ll

Contact Hours'fo tcsUnit
t5Crystals: Dqt'initiou. elements of symn.retry, notations-Weiss and millel

space lattice. Morphological classitication of crystals into systems

rymme4- classes (llololrcdral classes). Twinning in crystals. Projections i
antlcrystals - helical. stcrcosco olllc

15II Pleochroic scheme of minerals. Extinction phenomenon: Extinction

angle and its determinations. Interlbrence phenomenon. order of interferen

colors and figures, Uniaxial and biarial minerais: optical indicatrix. Optic
S1

III Stnrctllre ol'silicate minerals: neso-. soro-. cyclo-. iono-. phyllo- an

tecto-silicates and dreir lrearilg on properties of minerals. Study of th
following mineral g,roupVminerals with relbrence to struclure, PT - stability
physical. chemical, and optical properties, and their mode of occurrence
quartz. l'eldspar. f'eldspathoid, pvloxene" amphibole. olivine, mica- cla
minerals. gamet. altu.nino-silicates. staurolite. epidote. zircon, sphene. zcolite
carbonate. and lros hatcs

l-5

IV Crystal defbcts (point. line and pltmar). Basic ooncepts olmineral stability
wilh emphasis on solid solution, exsolution and ordering. Crystal chemistry
involving atomic substitr.rtion (simple, coupled) and solid solution betwe
dillbrent end members.

l5

Total Contact Hou 60

l\s?

Course

II

I

I

I

I

I

I
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Internal Assessment: -30

Su ted Evaluation Methods
End Term Examination: 70

Theorv 30 ; Theory: 70
o Class Participation: 5

o Seminar/presentation/assignment/quilclass test etc l0
. Mid-Term Exam l5

Written Examination

Part C-Learning Resources

5.

6.

7.

8.

9.

10.

ll.
12.
t3.

An Introduction to the rockJbrming minerals, Deer, WA., Howie, R.A. and Zussman, J.. Prenlice
Manual of Mineralog,Klein, C. and Hurlbut, Jr.C. S., John Wiley.
lntroduclion to Minerol Sciences. Putnis, A., Cambridge University press.
Mineralogical phase equilibria and Pressure-Temperature-Time paths, Spear,F.S., Mineralogical

Society of America Publication.
Optical Mineralogt, Phillips. WR. and Griffen. D.T., CBS publishers.
lntroduction to crystallography. Phillips, F.C.. Longman Group Publication.
Dana's textbook of Mineralogt, Ford, W.E., Wiley Eastem.
Rutley's Elements of Mineralogt, Read, H.H., CBS publishers.
Mineralogt, Berry. Mason and Dictrich, CBS publishers.
Optical Minerulogt, Ken. P.F., McGraw Hill.
Elements of Optical Mineralog,' I & II, Winchell. A.N. Read Books.
Praclical Manuul of crysral optic.r, Babu, S.K. and Sinha, D.K., CBS Publishers.

1

2
J

4

t-lall.

Mineral o?Iics, Phitlips, R.W, Freeman & Company, USA

Rccommended Books/e-resourccs/LMS:

\\e

__l
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I

I

I

I

I
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Scssion:2021-25

Part A - Introduction
Name of the Programme M.Sc. Applied Geology

I
Name of the Course Geology Lab-l

(Practical based on M24- CCY-101, M24- GGY-102 & Field
Work.1

Course Code
Course Type PC-I
Ler el of the course 400-499
Pre-requisite for the course (ifany) Nil_
Course Learning Outcomes (CLO)
After completing this course, the
learner will be able to:

CLO 105.1 : Get practical knowledge about fundamental and

applied aspects of the pelrology, palaeontology, structural
geology and surveying.
CLO 105.2: Preparation of geological cross sections ofbasic
geological maps.
CLO 105.3: Get treld exposures where they can identifi
minerals, rocks, structurcs & their geological observations.

CLO 105.4: Do the basic geological mappi

Credits Theory Practical Total
0 l 1

Teaching Hours per week 0 tt li

0 i0 30

End 'Ierm Exam Marks 0 70

Max. iVlarks 0 100 r00

Examination Time 0 4 hours (or as decided by PC}BOS)

I'urt I]- Contetrts of thc Course
Practicais (lon tact Hours

I
2

3.

4

tr

Megascopic properties ol impo(ant rocks in hand specimen.

Elementary exercises relevant to recognition of iotds, faults and

unconfbrmities on maps and in models. Preparation ofgeologicaI cross

sections lrom Geological Maps.
Megascopic study of important fossils. Study of important
stratigraphic rocks in relation to Geological time and mineral deposits.
Preparation of site plans with the help ofchain, tape and plane table.
PLofiling using dumpy level and determination of height using
theodolite. Use of field instnrments viz., clinometer, brunton, prismatic
compass, abney level, altimeter and pedometer. Study of Toposheets,
contour maps and total station.
The following activities rvill be performed by the students durir.rg about
one-week Geological Field u,ork and have to submit Field Work
Report.
a) Sampling.
b) ldentification of Minerals, Rocks and Structures.
c) Preparation ol Geological Maps.
d) Measurement of Structural Features.
e) And other Gcological observations.

Il0

10

\r 6

Semester

M24-GGY-105

lnternal Assessment Marks

I

I

I

I

I

in the lield.

U\t-:-



Internal Assessment: 30

Suggestcd Evaluation Methods
End Term Examinalion: 70 -

2 Practicunr 30 > Practicum 70

o Class Participation: 5

o Seminar/Demonstration/Viva-voce/Lab records etc. : 10

o Mid-Term Exam: l5

Lab record, Viva-Voce, wdte-up.
execution ofthe practical, Field work and

Field Report.

Part C-Learning Resources
Recommended Books/e-resources/LMS:
l. An Outline of Structurql Geolo4yt, Hobbs, M B.8., Means, W.D. and Williams, P.F., John

Wiley & Sons.
2. Ore Depsits oJ lndia, Gokhale and Rao. Thomson Press, Delhi.
3. Rutley's Elements oJ Mineralogt, Read. H.H., Springer.
4. Surveying Volume L Punmia, B.C. and Jain, A., Laxmi publications (P) Ltd.
5. Surveying Volume 2. Punmia, B.C., Laxmi Publications (P) Ltd.
6. India's Mineral Resources, Krishnaswami S.. New Delhi, Oxford and IBH Pub. Co.
7 . A Handbook oJ ntinerals, Crystals, Rocks and Ores, Parmod. A.O., New India Publishing

Agency.
8. Field Geologt, Lahee, F. H., CBS Publisher.
9. Introduclion To Geological Structures and Maps, George M. Bennison, Routledge.
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IV Paleozoic stratigraphy: Spiti and Kashmir. Mesozoic Stratigraphy:

Gondwana Supergroup, Deccan Traps. l'riassic ol Spiti, Jurassic oi
Kutch. Cretaceous of Tricl-rinopoly. Mesozoic stratigraphy (Spiti,

Kutch. and Nannada Valley. Cenozoic stratigraphy of Shimla
Hirnalayas: Siualiks, Subathu, Dagshai and Kasauli. Indo Gangetic

alluvial plains.

1_i

Totnl Cont:rct Hou 60

Suggested Evaluation Methods
Intern:rl Assessment: 30 End Term Examination: 70

> Theory 30 F Theorl': 70

o Class Participation: 5 Written Exan.rination

. Seminar/presentation/assi gnment/quilclass test etc. : It)

o Mid-Term Exam: 15

Part C-Learning Resources
Recommended Books/e-resources/LMS:

l. Palueontologt, Jain. P.C. and Anantharaman, M.S.. Vishal Publishing Co.

2. Essenrial.s ti paleobotany. Shukla. A. C.. & Misra, S. P.. Vikas Publisher.

3. Intertabrctte Polueonlolow* and Evolution. Clarkson, E.N.K., Blackwell.

1. Paldeontology- The record oJ'life, Steam. C.W. & Canoll, R.L., John Wiley.

5. Bringing Fossils to Life- An introdttclion to Palaeobiology. Prothero, D.R., McGraw Hill.

6. Foraminifera, Haynes, J.R., John Wiley.
7. Elements of Micropalaeontologt. Bignot. G., Graham and Trotman. Springer.

8. Inlroduction to Mic'rofossils, Jones, D.J., Hafner Publishing Co Ltd.
9. MicroJbssils, Brasier, M. and Armstrong. H., Wiley Blackwell.

10. Invertebrate Fcr^rsi/s, Moore, Lalicker and Fischer, McGraw Hill.
1 t. Principles of Invertebrate Palaeontology, Shrock and Twenoffel, CBS Publishers.

I2. Essentials of Palynology, Nair. P.K.K., Asia Pub. House.

1 3. Palaeontologt Inverlebrale, Woods, H., CBS Publishers.

14. Vertebrate Palaeontologi, Ramer. A.S., Univ. of Chicago Press.

I 5. Precambrian Geology,: The D1.'namic Evolution of Continentol Crust, Goodwin, A.M.,
Academic Press.

t 6. Principles of Sedimentologt and Stratigraphy, Boggs, Sam Jr., Prentice Hall.

I7. Prec'ambrian Geologt of lndia, Naqvi. S.M. and Rogers, J.J.W.. Oxford Univ. Press.

t 8. Geolog, oJ' India utd Burnra, Krishnan, M. S., CBS Publishers.

19. Ceology of India. Wadia, D.N., Alpha Edition.

20. Fundomental oJ Historiccrl Geologgt and Stratigraphy, Kumar Ravinder., New Age Intemational

Publishers.
21. https:i/ervankosh.ac.in,/tritstrean/1 2i.Ed789/69603/ I /Block-2. od1'

22. https://ensn.inllibnel.ac.inr engnd aia,/u l) loads/ensn conlerr!/S0000 1 4ER/PO0027 4 I M027 5 I I IET I
I 5 l920.l0l2paper4nrodule 37 ete\t.pdl

I l(u
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Session:2024-25

Part A - Introduction
Name of Pro nle M.Sc. A lied Geolo
Semester II
Name of the Course Structural Geologl and Tecton ics

Course Code M24-GGY-202
Course T CC-6
Level of the course 400-499
Pre-re uisite for the course il an NiI
Course Learning Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO 202.1: Leam the concept and tectonics of
delbrmation strucftres.
CLO 202.2: Know the Kinematics of deformed structures
and is significance.
CLO 202.3: Leam the concept ofpetrofabric analysis and
relationship between crystallizafion and deformation.
CLO 202.4: Understand Himalayan Orogeny. various
Map projections and its applicabilitv in field and to the
socl

Theo Practical TotalCredits
4 0 4

Teachin Hours week I 0 4

Intemal Assessment Marks 30 0 30
End Term Exam Marks 70 0 7o
Max. Marks 100 0 100
Examination Time J hours

Part B- Contents ofthe Course
The examiner will set 9 questions asking two questions from each unit

nd one compulsory question by taking course leaming outcomes (CLOs) into consideration. The
mpulsory question (Question No. l) will consist at least 4 parts covering entire syllabus. The

inee will be required to attempt 5 questions. selecting one question from each unit and the

Instructions for Pa er- Setter:

om uestions willlso uestion. All e ual marks.
Contact HoursUnit To lcs

t5Mechanical principles and properties of rocks and their controlling
factors. Theory of rock failure. Concept of stress and strain and their

relationships of elastic, plastic and viscous materials. Srain markers in
deformed rocks. Behavior of minera.ls and rocks under delbrmation

l5II Fold: mechanics of folding and buckling. Fractures and joints: their

nomenclature. age relationship, origin and significarrce. Causes and

dynamics of faulting. Strike-slip fauls. normal faults. reverse faults and thrusts,

ovefihrusl nappe. klippe and window. Planar and linear fabrics in deformed

rocks, clmsification and significance. Structual behavior of diapirs and salt

domcs
l5Concept olpetro-fabrics and symmetry: objective, field and laboratory

techniques. T1'pes of fabrics. Time relationship between crystallization
and delormation

III

t5

Fore arc basin and Back arc basin. Stud

Major tectonic division of Himalaya. Collision of India with A
Evolution of Volcanic Island Arc. Indus-Suture Zone. Emergence

s ia.

and

a.evolution of

IV

ttte

I

I

I

I

I

I

I

I

I

I

I

I

I
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ol ster eo ectionc
60Total Con tact Hou

Su estcd Iivaluation Methotls
End 'Icrm Examination: 70Intcrnal Assessmcnt: 30

7030 2 Theoi Theo
5r Class l'artici tlor.r:

10o Seminar/ uizlclass test etc.:resentation/assi nment/
t5

Written Examination

. Mid-l'ertr L.xam:
I'art C-Learnin Resources

I . Folding and Fracluring of Rocks, Ramsay, J'G., McGraw Hill.
2. An outline of Strucrural Geology, Hobbs, B.8., Means, W.D. and Wiltiarns, P.F.. John Wiley.

3. Slructural Geology ql Rocks and Region. Davis' C.R.' JohnWiley.

4. Modern Structural Geology, L"olume I & 1.1, Ramsay, J.G. and Hubber, M.I., Academic Press'

5. Analysis o/' Geologicul Struclures. Price. N.J. and Cosgrove, J. W., Cambridge Univ. Press.

6. Stru..turol Geology Fundantentul.t of Modern Developmenls, Ghosh, S.K., Pergamon Press.

7. Geological Struclures antl Moving Plqtes, Park, R.G., Springer science + Business Medi

Dordrecht.
8. Global Tectonics, Kcary, P. and Vine. F.J.. Blackwell.

9. Dynamic Himalaya, Valdiy4 K.S., Universities press, Hyderabad.

10. Geontorphologt and Gktbul Tectonics. Summerfield, M.A., Springer Verlag'

11. Mechanics in Slructa'al Geologt, Bayly, B., Springer Verlag.

12. Micro-tectonlcs. Passchier, C.W. and Trouw, R.A.J., Springer Berlin, Heidelberg'

13. As clli o Tectonics: Focus on South-Central Asia, Valdi K.S.. 'fata Mc Graw Hill Pub. Co.

ecommended Ilooks/c-resources/LNIS:

\teq
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Session:2021-25

l'art A - Introduction
Name oi Programme M.Sc. Applied Geology
Semester II
Name of the Course Environmental Geologl

Course Code M24-GGY-203
Course Type CC.7
Level of the course 400-499
Pre-requisite for the course (ifany) NIL
Course Learning Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO 203. I : Understand ecology and their inter-
relationship
with mankind.
CLO 203.2: Leam about water quality and waste
management.

CLO 203.3: Get knowledge regarding Natural resources
and their conservation.
CLO 203.4: Comprehend environmental impact
assessment and knowledge of environmental laws.

Theory Practical TotalCredits
4 0 4

Teaching Hours per week .l 0 -l

Inlernal Assessment Marks 30 0 30
End Term Exam Marks '70 0 70

Max. Marks 100 0 100
Examination l'ir.r.re 3 hours

Instructions lbr l'aper- Setter: fhe examinel uill set 9
unit and one compulsory question by taking course leaming outcomes (CLOS) into consideration. The
compulsory question (Question No. l) will consist at least 4 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unit and the
compulsory question. All questions will carry equal marks.

questions asking two questions from each

Unit Topics Contact Hours
I Components of environment, ecology and ecosystem. Interactions

between atmosphere. hydrosphere, lithosphere, biosphere and man.

Principles of environmental geology and ethics of conservation.

Atrnosphere: [ncreasing trend of COz and other greenhouse gases. Fossil
fuel bruring, ozone layer depletion and global warming. Smog pollution,

acid rains, causes and remedies. Other causes of pollution.

l5

l5II Hydrologic cycle and Earth's water balance. Pollution of surlace and
subsurlace water. Water quality criteria for domestic and industrial use.

Water quality degmdation due to use of fertilizers, pesticides and geo'

genic causes. Hydro-geologic considerations for liquid waste disposal.

Hydrologic implicatiors of solid waste disposals. Waste (solid. liquid gases)

management and control.

l5III Natural resources of Earth and their depletion. Land degradation due to
natural hazards. Land conservation and land use planning. Watershed

managemenl impact ol inigation - water logging and soil degradation.

Energl minerals and their congeryation. non<onventional sorrrces of energy,

l\1"

I
I

I

I

I

Part B-Contents of the Course

I

I

I

\Yz



nrrclear waste and its disposal.

IV Types ol microorganisms. Role of sulfur. nitrogen and iron bacteria in
the environment. Biogeochemistry of iron. manganese and sullur. Marine
pollution- causes and controls. Environmenlal impact assessment - impact
ol mining on environmenl environmental health and environmental la\r/ in
lndia.

15

Total Con tllct Hou rs 60

Suggcstcd Evaluation Methods
I nterna I Assessment: 30 Iin d Term l,xamination: 70

r Theory 30 )> Thcorv: 70

o CIass Participation: -j Written Examination

. Seminar/presentation/assignment/quilclass test etc.: r0
1_i

l)art C-Learning Ilesou rces
Recommended Books/e-resources/LMS:
1. Environmental geology, Lindgren, L., Prentice Hall.
2. Environmental geology, Keller, E. A., Pearson.

3. Organic micro-pollutants in lhe aquutic environment, Angeletti, G., Springer Science Business

Media.
4. Environntental Geoscience: Interaction between natural systems and man, Strahler, A. N. and

Strahler, A. H., John Wiley and Sons Inc.
5. Water pollution, Tripathi. A. K. and Panday. S. N.. CBS publishers.

ttr l
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Session:2024-25

Part A - Introduction
Name of Pro e M.Sc. A lied Geolo
Semester II
Name of the Course Sedime ntology and Geomorphology

Course Code M24-GGY-204
Course T e CC-8
Level of the course 400-499
Pre-requisite for the course (if NIL

Course Learning Outcomes (CLO)
After completing this course. the
leamer vviI be able to:

CLO 204.1: Understand sedimentary rocks, structures,
environments of sedimentation and sedimentary facies in
nature.
CLO 204.2: Understand characteristics of various
sedimentary environments and palaeo-cunent analysis.

CLO 204.3: Know about Field and laboratory methods to
study and analyze sedimentary rocks.
CLO 204.4: Know about Fundamental concepts of

and their lication insociomo
Practical TotalTheoryCredits

l 0 .l
ITeachin Hours er week 1 0

Intemal Assessnrent NIarks 30 0 30

0 70End Term Exam Marks 70
100100 0Max. Marks

li hoursExarnination Time
Part B- Contents of the Course

and one compulsory question by taking course learning outcomes (clos) into consi

compulsory question (Question No. 1) will consist at least 4 parts covering entire

examinee will be required to attempt 5 questions, selecting one question from each

ual marks.uestion. All uestions will c

questions asking two questions from each unilI nstructions for Paner- Setter: The examiner s'ill set 9
deration.
syllabus.
unit and

com ulso

The
The
the

Contact HoursTo lcsL,nit
15

S
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ilnsedimen
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t\SI andSS ro t)'neIound permeabisha poroc S.SSC pep
r-sr"1cS. Fand dc oaIl ntlISoIalurlMstl'uc1ufes.

l5-onglomerate types: ortho,

feldspathic and arkose. lithi
clays. Classification of sand

fluvial. glacial and aeolian

para, intraformational. Sandstone types:

c, wackes and quartz arenites. Shales and

stones. Sedimentological characteristics of
environments. Provenance of sediments'

aleocurrent anal S IS.

il

15

sedimenti
studi
l)ri
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l5Fundamental concepts of geomorphology, base level erosion an

peneplanation, cycle concept, rejuvenation and intenuption of
geomorphic cycle. Climate and geomorphic processes. Factors

governing evolution of landforms. Influence
lithology on drainage. Application of geomorphology in civil

il

c Iemain evaluationncc n arld strate

ol struclrtre and

IV

60'l ot:rl ('ontact | [r-ru

Su csted Evaluation Nlethods
End Tcrm Examination: 70Internal Assessmcnt: 30

7030 .- Thcoz- Theo
5

t0o Seminar/ entation/assi lnent/ uizlclass test etc.:
15

Written Examination

. Mid-Ternr Ilxam:
Part C-Learning Resources

Recommended Books/e-resources/LMS:
l. Sedimentary Roctr, Pettijohn, F.J., CBS publishers.

2. Depositional Sedimentary Environments, Reineck and Singh, Springer.

3. Manual of Sedimentary Petrography, Krumbein, W.C. and Pettijohn, F.J., D. Appleton Century,

New York.
4. Principles ofSedimentary deposits; straligraph),and Sedimentologl. Friedman, Gerald and

Sanders. Macmillan USA.
5. Introduction of Sedimentologt, Shelly, R.C., Academic Press.

6. Petrography of Sedimentary rocfu, Folk, R.L., Hemphill Pub. Co.

7. Proceclures in Setlimentary envirttnments, Carver, R.F., New York, Wiley Interscience.

8. Palaeocrrrrent arul lJasin anolysls, Pettijoh:r and Potter, Springer.

9. Sedimentologv, Mclane. M., OUP USA.

10. Petrolo\l, of the Sedintentary rocfu, Greensmith, J.T.. Springer.
IL Applications of Sedimentologt, Trask, scholarly article.
12. Sequence in Layered rocks, Shrock and Robe(, R', McGraw Hill.
13.Introduction to Sedinrcnt anal7sls, Rouse, F., Arizona State Univ.

14. Principles of Geomorphologt, Thombury, W.D., CBS Publishers.

15. Introduction to Sedimentologl, Sengupta. S'. Oxlord and IBH.

16. Sand and Sandstone. Pettijohn, F.J.. Potter, P.E. and Siever. R., Springer Verlag'

17 . Introduction to Physical Geologt, Dutta, A.K., Kalyani Publishers.

18. Geomorphologt, Sharma, V.K., Tata McGraw Hill.
19. A Te xt Book of GeomorpholopSt, Worcester, P.G.. D' Van Nostrand Co.

20. Fundamentals of Geomorphologxr, Rice, R.J., Longman.

21 . An tntroduction to Physical Geologt. Miller. W.J . D. Van Nostrand Co.

22. An outline oJ Geontorpholopy; the physical basis of geography, Morgan. R.S. and wooldridge,

S.W., Orient Longman Limited.
23. lntroduction to Marine Gaologt and Gettmorphologt' King, A.M.C., Hodder and Stoughton

Educational.
24. Principles of Physical sedimentation, Allen, J.R.L., The Blackbum Press and Springer.

25. Earrh Surface Proc'es.ses. Allen, P.. Wiley-Blackwell.
26. Sedimentologl and Stratigraphy, Nichols, C.. Wiley India Pvt. Ltd.
27. Sedimentary Environments, Readings, H.G., Wiley-Blackrvell.
28. Depositional Syslems, Davis, R.A., PearsonCollege Div'
29. Sedimentary Basitls: Evolution, Facies and Sedimenl budget, Einsele, G., Springer- Verlag.

D.R. and Schwab, F., W.H. Freeman30. Sedimenla Geolo . Prothero.

l\-13
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Session: 2021-25

Part A - Introduction
M.Sc. Applied GeologyName of the Programme

Semester II
Name of the Course Geology Lab-III

(Praclical based on M24- GGY-201 & M24- GGY-202)
M24-GGY-205Course Code
PC-3Course Type

Level of the course 400-499

Pre-requisite for the course (ifany)
Course Learning Outcomes (CLO)
After completing this course. the leamer
will be able to:

CLO 205.1 : Study ve(ebrate, invertebrate, and plant tbssils.
CLO 205.2: Determine the order of geologic events, delineate

environmental conditions on the basis offossil assemblages.

CLO 205.3: Preparation of geological cross sections of
horizontal. dipping, folded and faulted structures.
lnterpretation of simple and complex geological maps and

sections.
CLO 205.4: Deal with structural geological problems
conceming economic mineral deposits and. Students will be
able to apply it in the field in geo-scientific projects
professionally. Students will also be able to study tectonic
features olthe Earth especially the Himalayas.

I'otalTheory Practical
,t0 4

Credits

8Teaching Hours per week 0 8

0 30 30Intemal Assessment Marks
70 70End Term Exam Marks 0

1000 r00Max. Marks
4 hours (or as decided by PGBOS)0Examination Time

Part B- Contents of the Coursc
Contact
Hours

Practicals

120I

2

-)

4

5

Study of rocks from different stratigraphic horizons. Exercises on stratigraphic

correlation. To determine the order of geologic events.

Study ol vertebrate, invertebrate. and plant fossils.

Processing of samples, picking and mounting of fauna. Identification and

morphological study of the microfossils under microscope. Delineation of
envirorunental conditions on the basis offossil assemblages.

Preparation of geological cross sections hom different structural geological maps,

Preparation and interpretation ofgeological map and section.

Structural problems conceming economic mineral deposits.
Plotting and interpretation of petro-fabric data and resultant diagrams, Study

of large-scale tectonic features of the earth. Kinematic analysis of
discontinuous planes using stereogr4phic proiection

Suggested Evaluation Methods

End Term Examination: 70I nternal Assessment: 30
70-10 z Practicumi Practicum

5. Class Participation
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o Seminar/DemonstratiorVViva-voceilab records etc. l0 Lab record. Viva-Voce, write-up and
execution of the practical. Mid-Ten.n Exaln: t5

Plrt C-Lcarning llcsou rccs
l.
2.

3.

4.

5.

6.
7.

8.

9.

10.

11.

12.
13.

t4.

hr s://'e ankosh.ac. ini trilstlearr/ I 13456789/69603/ I /B Iock-2.

Folding and.fracturing of rocks, Ramsay, J.G., McGraw Hill.
An outline of Structural Geology. Hobbs, B.E., Means, W.D. and Williams, P.F., John Wiley.
Structural Geology of rocks and region, Davis, G.R., John Wiley.
Modern Structural Geolopgt. Volume I & 1l Ramsay, J.G. and Hubber, M.1., Academic Press

Analysis o/'geologicul struclures, Price, N.J. and Cosgrove, J.W., Cambridge Univ. Press.

Structurol Geologt Jundamentals ofmodern developments, Ghosh. S.K., Pregamon Press.

Global tectonics, Keary, P. and Vine, F.J., Blackwell.
Palaeontolopgt, Jain, P.C. and Anantharaman, M.S.. Vishal Publishing Co.

Essentials of paleobotany. Shukla, A. C., & Misra, S. P., Vikas. Publisher.
Invertebrate Palaeontology and Evolution. Clarkson, E.N.K.. Blackwell.
Microfossils, Brasier. M. and Armstrong, H., Wiley Blackwell.
Invertebrate Fossi/s. Moore, Lalicker and Fischer, McGraw Hill
Vertebrate Palaeontology, Ramer, A.S., Univ. of Chicago Press.

Precambrian GeolopS,: The Dynamic Evolution of Continental Crust. Goodwin, A.M.' Academic

Press.

Principles ofSedimentologt and Stratigruphy. Boggs, Sam Jr.. Prentice Hall.
Geolog't of India and Burma, Krishnan, M. S., CBS Publishers.
Geolog,' of India, Wadia, D.N., Alpha Edition.

15.

16.

t7.
18. I
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Session: 2024-25

Part A - lntroduction
Name olthe Programme M.Sc. Applied Geology
Semester II
Name of the Course Geology Lab-IV

(Practical based on M24- GGY-203 & M24- GGY-204)
Course Code M24-GGY-206
Course Type PC-4
Level of the course 400-499
Pre-requisite for the course (ifany) NIL
Course Leaming Outcomes (CLO)
After completing this course, the leamer will
be able to:

CLO I : Sndy the environmental geological parametem for drc

conservation and managemenl ofthe Earttr's resourceq and to
study geological factors and suggest adequate waste disposal

sites and management pmctices.

CLO 2: Gain practical knowledge regarding the
assessment of air, water and soil pollution and will be
able to apply it in the field in geo-scientific projects
professionally.
CLO 3: Understand the diagenetic and depositional
f'eatures of sedimentary rocks along with sedimentological
and paleo-cunent interpretations.
CLO 4: Study different landforms, other
geomorphological features and its applications in other
geological studies.

Credits 'fheon Practical Total
0 -+ 4

Teaching Hours per rveek 0 I 8

Intemal Assessment Marks 0 30 30
End Term Exam Marks 0 70 7o
Max. Marks 0 100 100

Examination l'ime 0 4 hours (or as decided by PGBOS)
Part B-Contents of the Course
Practicals Contact Hours
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4

5

6

7

8

9

Preparation ofecological maps and their interpretation.

Evaluaton ol water quality criteria lor potable, domestic, indusrial,

inigation and waste water.
Evaluation of environmental impact of air pollution.

Numerical ard case studies on groundwater pollution land degradation

and landslide assessment.

Study of primay. secondary and biogenic sedimentary structures in
hand specimens, in photographic atlases, field photographs and

wherever possible on the outcrops.
Analysis and irrterpretation of depositional sedimentary environments

tsing actral casc histories llom the Indian stratigraphic recolds.

Megascopic and microscopic study of clastic, chemical sedirnentary

rocks and detailed study of diagenetic features in thin sections.

Microscopic study of hearry minerals and exercises on mineralogical

and geochemical data plots lor environmental interpretations.

lnterpretation of different sedimentological chamcteristics from size

dal"t rourdness and sphericiry analysis.

Paleo-cunent data interpretation and geomorphological analysis

liom maps and toposheets.

Su estcd Evaluation Methods
End l crm Examination: 70lntcrnal Assessmcnt: 30

7030 Practicumz Practicum
o Class Partici l lon:

l0o Seminar/Den.ronstration/Viva-voce/Lab records etc. :

l5

Lab record, Viva-Voce, write-up and

execution of the practical

o Mid-Terrr Exam:
Part C-Learnin

1

2
)

4
5

Seclimenrory Rocks, Pettijohn. F.J., CBS publishers.

Palqeocurrent and Basin unalysis, Peftijohn and Potter, Springer.

lntroduction to Sedirnentolog,'. Sengupta- S.. Oxford and IBLI

Environntentcl geolr.r-4t'. Lindgren, L., Prentice Hall.

l{ccommended Books/e-rcsources/LMS:

[4tater ublishers.ollution.Tri Lrlhi- A. K. and Panda . S. N., CBS

\\17
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