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NOTH MAHARASHTRA UNIV[RSITY, JALGAOI'I

ITHIRD YEAR B. Sc. GEOLOGY SYLLABUS
(b<ing Imp~m'RI.d fTumJune 2004)

10 continuity with !he oecond year B. So. Syll.hu.)

Conn< Slr.ct ••.• : The'. will be twel~c lheol)' 1"'1"''' orso marks each IIlld three prac-
lic.1 eou<,>'" of 100 mark oach. S;x lheOI)' paper> will be UWgb! in I,rm 18l1d lhe other ,ix
theory P'I"''' in 1e'Tll ll. The e<ominotjon will be held at the end the year, ,

PAPER TERM COURSE TITLE , •, FIRST STRUCTURAL GEOLOGY

SECOND REMOTE SENSING & GEOMORPHOLOGY ,,
" FIRST INDlAN STRATIGRAPHY

SECONn ENERGY RESOURCF-S

m FIRST MINERALOGY & OPTICS

SECOND PETROLOGY

" FIRST SEDIMENTOLOGY
•

SECOND ECONOMIC GEOLOGY

, FIRST GEOTECHNIQUE

SECOND l-AND AND WATER MANAGEMFNT

" FIRST HYDROGEOLOGY

SECOND ENVIRONMENTAL GEOLOGY )1

•,- Course TIne M""
Praclical ., Mineralogy and Igneous Petrology '"'
1"001"",1 " WimeIllaly ""d MetlllIlOfJlbie Petrology

.nd P.loontolugy '"'
Prac1iealllI Structural & En"ironrneotal GeolollY OIId '"', TecMiqu<' in Geck>g:,'

~ •
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P.per _I Slru<1u•• l C•••Jogy,~mol. ".'iag Ind G•••morpbolOlO'

'l'<rm-I Structural Geology

Unit Topio No.ofl.dOl"fl
Unit 1 : Introduction: 11[

0) Defin;tlon "hwolllral geol~ and it>relation with oth.r branch., of geOlogy.
b) Object;ve>!u>eslvalueof ='I"ral goology and tileImportanceof structunl <!lila

in"geologic.1 inve'tigotion'_

Unil2: Me.bank.1 prlntlpl •• : [61
oj For<:<:definiliOll,"'p=tation, lJI1it.nd type, (balllt1cedand "nbalanced fOl'lO"")
b) Compositionand=olm;.n of furce,.
'l Lilhostatic I Hydrostatic pre""re, diff.",", types offo,..,.
dl SI""" nnd strain: concept and definition
ej St'''''.'lrnin di'gram : elaslic and plastic deformation of brittl. and ductile

'obstante" ol,,-,lic limit and ,trength of rocks
f) Rook deformation.
g) foOlors controlli"g rock deform.rion : pressure, rempcralure, lim<, ""hrrioo'.

anisotropy and inhomogenitY'of rocks .
•
Unit3: PIll'tk deformalinn. (4(

oj Plastic deformatIon, deflnilion, exampl.,
~ b) Me<:haoi<rn" Int<rgnmnl", and i"ragran"lar mo'ernent,.

cj Re<:!)'St.lIi•• tioo with .nd wIthout chaoge in ,hape, Reicl,e', principle.

UnI14:Fold: 1131
l. Definilion, pari of. fold, characte •• of, anliciIne, '~'ncline> 'ymmetrical,

'symmetrical, ovcnwned,l'CCumbcn~ i'ociinal. chcveron, bo•. fao, monoclIne,
'lructuml "rrace, 01""', clo'e, pamllel, ,!miler, llgh~ '"pnlianeo"', drag,
de'collemen~ and pl""ging folds.

2. ClassiflcaliOIl of folds: geometrical and genetic
3. Rccoll"ilion oHold m lhe field,

I. Dlte<lob ••• valion
2. Altitude of bed,
3. Aerial map p'llem
4, Topographic character;
5. Drilling and mIning data
4. MechllllIc, offolding
aJ Stndy of the following genelic type, offolding .

I. Flex"", I lI"""'e ,lip foldIng.
2. Flow folding.
3. She•• folding

b) Ubi""'te can,,", offolding.

(2 ) ,



Unit5, M..,""nl" ofruptuciJIg 181
0) Force: Definilion of!OJl.ion.l, oomp'=iun, couple and IOl"'iunal forces,
b) Tension and she.,- froClUn;s,
cj Complexily oflhe mechanic, of ruptnri,,&
d) Rupturing UIldu dilfa:ent forces (tension, compr..,;ion. couple and torsion)

aj $tress ellipsoid, concepl and relotion with rupture.
bj Str.in ellipsoid, oon«pt and relation with rupture

l;n116 :,,,

,,
•

I'aull, P~l
Movemcnl .Iong fault, ,lip, shift and .epMation along fault,
CI."if,calion off.ult Geometric.I .nd geneti,,1
Meehani" of fautling
a) Foult, <kvelop,d along ten,lon f.-.clOre, .nd along ,h •••. fhleture'.
b) Direction of di,pLoc<men'
c) Stre" and faulting,
d) geometry and Iype of faull' in re!;uion to ,tr""
Mechanic, of gr'''ily, thruSl (high.nd 10",'.ngle) and str;ke .Iip faults.
u'c oflhe ,win eliipsoid in re"ogniz.ing movemenls along rault"
Principle> ufthe mod,anic, of faulting
a) Application oflh< principles of the mechanic, of faulting 10artifici.lly

produced gra"ily and lhru'l foells,
b) Faulting and the strain eliipsoid

i) Oullining the principles in mechanic, of faulling in lerm' of the
""e, of the ,nain ellipsoid.
ii) Application of these princ'pl •• 10spectfic "",e, of f•••lties-

• •

\;nit 7 ,Join'"
Definition, Ge<ImCtI"lcoland genetic dassiflcation.

W.,;ghlage ,

Unit I' 0%
Unil n . 10',..
Unil III 15'11.
Uni'IV . 30%
Unil V . 10',..
Unil VI 30%
Unit Vll ' ~.,.

1'1



Topic No. of loti ora
Planning of Aeti.1 Pholography foraehie.ing <tereos<opiooo""rase of the are•.
Photographic flight mi"ion, 131
Type' ofaeri.1 phOto, Onthe basi, of orientation of oamera "i, of camera ""i,
len, 'Y'tem and 'pedal propel'lie, "fr,lms, printers .nd photographic equipmen!>

''I1),P'" of photOg<'phy with re'pecltO 'pcclral ch••.•cteri,tio' and their ,"jrobilit}'.

'"Scale :md g'OlneT,I",,1characteri,lic, of pholograph,. 111
Di'crcponoie, <>ccurringin aoriaJ photograph,:md their dTect"'ilt, tip, drift,
crabaJld~p [II
ComP'U"i,onbelW.en an aeri.l pholOgt1Iph""d a map II]
M''1linal information on an 'erial photogmph. Relief, di,placement and vertical
exaggeration and fa<to" controlling them, of .erial photograph, j3[
Photo r<cugnition elemenl' used for interpretation of black "I'd ""hile aerial
photograph,. Mirro' and po<kel ,lereoscope ill
Photo interprelalion of igneou,- ",dimenlary and metamorphic rocks. lSI
Pimlo interpretation of geologi""l ,lmeDIre' ill
U" of ,.lellit. imagerie, in nallJral re,ource ."."m."!. T.,...., of lineaments,
M.pping of lineam.nts and their in'ignifica"ce Preparation of....-. di.gram
And ii' ,""Cognition. [5[
Geomorphology ""d its relalion with phy,ioal geology, Some fundamental
concept' in gcomorphology. Rule of climale. lilhology. ,tructUre and t<ClOnlc
landsc.pe developm,nt. Geomorphic proce,ses, wealnering and re'ultant
I""dfo""s, topogntphy of folded ondIiwtted SlJII<:l1lres,slope lan<lfom".drainage
pattern, and their ,ignificanco, {IO]

D. Descriplion ""d d •• ,ifl""'ion of Lmdfonns funned by the following geological
ogenlS' wind, river. gla<ier, " •. Karsl topograpby. ]8[

Paper_I
TttlD_1I Remote srn.lnj Ad Geomotphology

14. Geomorphometry: altimetry and siope an.tY"il, drainage basin and uetwor\:
charn:lmnic, (dendritic, trelli, reclangula" radial, annular, flJII'Illel.im:gular)
strellnt ordering, drainage den'ily, hifurcalion ralio .nd ,!ream frequency,
Relalionship b.tween b.sin are. & ",e.m length. Droinage network
development. Major drainage p.ttern; of Indio [8]
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Welghlo£e:
U"itlloV: 20%
UnitVltoVJIl:15%
UnitlXloX: 15%
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Po""r.ll Indlon StrotiJrapby & EOOTIlYR...,on,eo

Term-I Indlon JtratiKra)lby
Inlmdllction. Geographical & Geological di,tributi"", Stratignlphic ch••.•et<r,
c"""ifieation, lithology, ,tructure, palaeontology .It Economic important of
following Super Group

Unit TO)lic No. of 1e<IOres
I. a. An:bean. & Early proterozoic, 1161

i) Atcll••• , or Kamat •••
ii) Archean, or Billar& Jharkhand
Iii) Arche.n, of Raj.,(fJ3n (BGC, Mayalll, & Deilli]
iY) Archeans of M,P" Chaoisgarh & Mahar•• htra(Saussar, SIIkoli& Chilpigll3t)

b, Prolerozolc Kdimentary formation. & eq"ivlJe.!S
i) Cuddapah Super Gronp
Ii) Vindhyan Super Group

2. Gond"," •• S~per Group

'"
I"~

. ,

3. Inlrodnction to Himabyon G..,logy
Lower, Middle & Upper Himalayan formation.

4. Mesoz.ni<fo•.••••linn or Indl.
i) J",",.;o of Cntoh
Ii) Cretaceous ofTti<hinapnly
iii) De<CBIl Trap
,,) Study ofloleT. lotnl, Ulm••••• B.gh

5, Torti.')' or A••••••

''IP.l.eozoic seque.ce of Spiti

IIOJ

'"
'. The Ka •• ",os of Kuhmir & Laterites In hodio

Wcl&~tale,
Unit I 60%
Vnil!l 10%
Vnilill So/,
Unit IV 10%
Unit V S%
Unit VI S%
Unil VI!, ~%

'"
1"



1. Coal Geology.
Origio, Compo,ition, varielies, ,ch.me of cl,ssification,
DiWibution of COlliin India R=k & grade.

[2°1
2. Petrol'.m G •••logy_

Origin, Migrati"", A<cumulalion, Pelrol.um basin of India
compo,Ilion or crude oil and gas,

J. G'.lhO'm.1 Energy.
Introdllctio", dim-ihu!ioo ofGeothenn.1 re""n"c, in India.

Nucl.ac mln'nI'"
Mineralogy, o,e, and di'lTlbution ofU & Th

5. Polymetallc nodol ••.

E.ploration for ojl
PO[

'"
1'1

1'1

"

"'I
W.!tlhlage:
Unil J 60%
Uoit 11 10%
VoitlIl S%
UoillY IO'X.
Unil V 5%
Unil VI S%
UoitVII: So/,

1'1

1'1

1'1

Term I MloeralOKYand Optic>

Paprr -In Mineralogy, Optl •• and P<:rmlogy(lgnooll!l & Metamorphic)

Topic No. of leeru •••
Mlr,e,."IGmu,," [Sf
I: Study offoliowillgm ••• ",lgro"", withmpecf 10thei, distinguishing c!Illl-ll<1ers,

"""'genesi" .lle"'li"" prod""l" and imponance ,
i) !')rox"" •• (EOSllllite - Fe"osilife, DjoJl5id. _ Hedeobergile, Augite _ Fe""

Augil'. )
ii) Amphibole (emion dislribulioo io amphibole

minerals, TremolI,. - Actioolite, Hombionde )
Ii) Feldsp"", (alkali reld,par, Perthi'''' -1l-l>e, and

formOlion, Plagi""I ••• feldspar), lotroducrion to
fel'[>alI1oids,

Iv) Olivine Group

: 1 Unit
I •., \.,,~

(6 )



~Gamel Group
,i) MlcaGroup

1'1
1'1

1, Min••.•1Group. II:
Study of [01\011';,,9-mineral group' w,r,~ .ilic •• e SlrUetun:, eIlemical. phy,ical,
optic.1 characters and occurrence
j) l.eolit., 121
ii) Alurninosilic",c II)

J. Oplic,'
i) Re~eclion, Refraction, Double re!'melion .nd

Birefringence,
Ii) Refract;ve Index and Relief, Beoke line and its ""',.
iii) Twinkling.
Iv) Refractometer - Smith's and Jelly', Refractometer
v) Colour And Pleochroism PleochroicFormulaof

Common mineral,_
vi) Ph.nomeoon and types of e<1;n(;lion
v,l) Uni""i.1 .od Bi"i.1 mill<",I,_
viii}Uni•• ;.l and Bi axial ludlc.trice,
I"terrer.nee flgure - ""pl.nation of cen""] uniaxi.1
int<rforence figure and lIS sign when the ,.etlo" i.
perpendicular to optic "i,_

Ix) Explatliltion .fBiaxial interference flg"re perp<ndicular
10Acort. bisectrix and in ,il!fl

Weigbl'lIe :
Unit 1 '45%
Uni, 2 ,10%
Unit l : 45%

'Ienn 1I: ""lrololY
(lin •••• , aDd Motamorphlo)

j 1'-

Unit Top"' No. or 1000a•••

•. Ipeou> pet"'lo&Y:
a) Ignoollli,<><:band lhosolidEarth \21

Igneous roc'" in a b,oad ,,,,,,,,,,,;e fram<
h) Cru'l andManlle ComJl",itiOlland ,"cycling, 111
0) MeUingofmlgma- TonIperature Pt<SSu,"con<!jtioo,. gcoe<ation [21

of mogma in tlleir SOUJ'«region. boun<iaJ) Condluun,
dl Ci",,,;fk:lli<mof Ie"""",, rock-, - C'lPW andWGS 14[



,

J,C

e) ReaOlionserio, and its irnerprm.lion, [ll
f) Evolution of Magma , Crystal froctiooalion, fO -fa and FO_ Silic, [131

sy'tem" SepllJ"alionm.chani,m,
i) Gravity settling.
ii) Flow diff••.•'"ti.tion
iii) Flow crystallization
M Gas <rrearniog
v) Liquid immi,cibility ( Silkale _ Silicale)
vi) Contamination - A"imil.lion by melting and without ltlelling .

Significance of contamination,
g) Mixing of magma> (Similar and di",imilar)Role of volatile 141

oon'titu.nl' m.lling ""d cry'tallization ofT.ma')' 'y,lem
( Oi - Ab - An) and Basaltic magma,

~) Petrographic proven""ce" rock kindred, Otas,oei.tions. 121

M.tamotpbic tod"
a) Fabric of metamorphic rocks - Relict featUf". cl)'tailobla'lic serits, [31

foliated f,bric, Hornfelsic fabtic, calaclaslic ""d grannlilic fabric.
b) Cla"ifi'''ion and Nomenclarure of mct.nwrphic tock, based on fabric 121

eompo,ilio" (ACf and AKF), genesi" grade and facie"
c) M"arnorphic '""ctioo and faci., - f,cie, cia"ificalion of melam"'Jlhk (31

",cks, metamOrphic min".1 facie" inlerprctatio" and rep"'''"talion of
minerai a"emblag<.

d) Stabiiity of mineral, - Zeolire, Chlorile, Mu'covile, Gamet, SlaUroiire, [31
PjToxene, Amphibole, Talc, Biotile, Wolla,to"il., C.rbonare"

e) Faeie, classifi,ation of m.tamorphic focks, (21
f) Thennal melamorphism_ Melllm01J!hicA."'ole, 13[

Tilermal metamorphism of !mjlUrecalcareou, roeks, Introduction to
Hornblende - Hornfel, facie, and Pyroxene hornfels fuei".

gl Regional metamorphism - Barmvian zone" Introduction 10 facies of 121
r.giona! metamorphi,m _ and itomin••.•1assemblage.

h) Metaso",,"i,m - definition, principle types, le<tur:aland chemical PI
.,ideoeo,.

Dennition of1ollowing term., 12)

Unolili,ation, Cblor!ti"lion, SaU"Uril!,.tio", Albil'"tion, Tourmalin.tion,
Scapolitisalioo, fla"r rock, Megmali .•.•tion, Kaolini,a!io", Schori rock,
G"nulit., Leprit." Char.okile" Eclogire" Migmatile" Grei'ening,
An.lcili'lllion, Llr- Par .lit goeiss, Poling""e,is, An.tex;,.

Weigbtag' ,
Unit I
Unirl:

6O%(atne:2~: r: 30%; gandh: 10%)

.""
(8)



rop<r- 1~ ~eolm,""'OC
n.m_I

I. lntro<il'<lioo'
.J Relalion of sedimentology '0 stratigraphy, geological sci.,,=
b) Hi,tot)' or.odim~llo\ogy

2. Origin nfSediments ,-
Inllnd"elion
Fab,i,
Compo,iti<m
General das,inC'lion

3. Te.la,. of ••dimeol> :
.) ,ize. ,iu "'rIll<, ,edimenlOl)l'ggregate'. grade scale.
b) roundn.ss, fiome", sphericity
c) s",foc. te.tu'e
d) f.b,io & frame .,ork

i,ooncept
ii. eiements & .naly,is
li'-I"'eking
i•. cry'lIll\ine ,ext",e

4. GraouLo ••et<ic analy,is
0) ,in: frtquency and distl"ibution
b) Graphic paramel ••.• of ,ize rrequenoy
c) Molnent measures
d} ,ize & depo,itional prows
e) ,in: & en.iroM>COlal anol)"i'

5. Pt'<w•••••••
0) Definition & C<ln""l't
b) Mme,.! SlIIbiiity
c) Mobility of o.i<!t.
d) Mineral & T<xwral mat\llily
e) Heavytnineral;wnc,
o Weatberiog l'O'enU/l1index

? En.i"'n•••••lal ••.•I).•••
I. Coneepl
2. Parameters

oj phy.ical b) chemical
; CI."iftcation of en.iromneo'
4 Inltnduetio" to fuei••

''I
''I l

T.'.
IWI

,-

1101

'"
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3. DJ•••.••.•••or sedIments- •• Ie<ll•• abrasio n, •••..,11•• '" rtiog, pnllI:ra'i •• dilution

1'1
9. Di.geD"lo

Hl. CI."Ifl<al!Dn of Sond,tone by Hott

II. CI."ifi<.tion of Lim.,loDe by Dulham

1'1

1'1

1'1
. 2. CI.<sifi<atlon of Conglomerate, & Shale

WeighlOge,
Unit I& II
Unit III
Unit IV
UnitV
Unit VI
Unit VlI
Unit VIII
Unit IX:

.' UnitX,

"'W.
20%'"%<%
8%
58%,%
"

1'1

,,
;I' ,rl ~-

'( ,I '. ,
•

Term -ll Ore Geology

Definition, :
Classification, :
Metallogenic Epoch, aod Pro.ince, ,
Controls of~ !..oeali""tion_
Tectoni•.• and Minrnlii"'tion,
Mineral Economic, :
Forms. Structure' & texture, of ore depo,its :
0,.. genetic P"'c,,,,, :
1 Magmatie depo,it
2. Sublimation
), COn1Rct.metasomati•••
4, HydrotheJm.1 depolits
5. R•• idual concentration
6 Chemical conceotration.
7 Sedimentation
8. Evaporation
9. Submarine, ""hoiti •• process
10. O'id,tion & luporg<ne enrkhment
II. ~etarnorphi,m

,""

1'1
1'1
1'1
1'1
1'1
1'1
1'1
[401



~e;
Unit [to V
Uoit VI &; VII
Uo;tVIll

10%
W%
W% ,-.

Pop.r V
Te,m-] G•••••• hni'lu •• :

(Min •• ', <xplorolion .••miDing + Engineering)

Unit Topic !'in. of lectu,es

I. Miue•.••l •• plorotlon ,echnlques: (20)
Pro'peel Lngfor mlllel1lls, drl [ling, sarnpl iIlg and assaying melhods for explontion;
!\"oph)"'ic.1. "groch.mical geobot"nicaile<h.ique,_

2. Mining: [101
Prinoiple' of ore ,."" h and on.: appro;"'1 guide" phy,;ographical, mineralogical,
r•• torel"llern,. Conlact' .nd fold.>.••••• igraphic and lithologic guide,_ Min;ng
melhoos: open c•• l and underground,

3. Engineering Teclmiques: Ill]
A) Engineering propertle. of ,<>oks,building "one, and rood metals and thei,

cnan.:ltristics
B) Geol.dmic.1 inve,tlgation for ,.Iec,ion of dam ,tructure. 'unnel •. alignment.

Bridge, roadway',
C) Mas, mo,.men,. Typesof ,lope rno'tme''''. stabilily of ,lop.'

W<lghtale:
Unit [
Unit II
Unill1t

,,.
'",..

Term" L...d ondWlterM.aq ••••enl

)

I. lalroduotioa
ILl Wat<r ."d I""d IL<imponlll11 resoUlUS,
bj Degradation of reOOlll'«S.
oj causes ""d effects.
d) Noedform~m.nl

[101

, .. ". " . , . , '" ...."' .."' ,~n,



[221,~. I',
'.1 "-,, .•..',".

J.
•

,

I,
,

I,( '.." \..,.

b) Agrioultumlland uso panem
0) Land pn>ductivity, capability and capacity,
eJ Degradation ofland: causes and elfoe!.,
I) T"e problem, of waste land, wot land, klulI"land, dry land, (!e,enifu:alkm 1Vitl1

.pecial referenco to India. RoclamMion of waste lands,
g) The method. of soil con.ervation,

i) Use of remote stn.ing in \and tnaJIIlgement.

3, Water ""I.ted i••••• and m.aa~elllent:

Classification of ",urcos of surface .nd groundwa'er.

Exploration and exploitation of wator re,o,,~.

Concepts of water balance "-odit' .ignifLcance in waler US<polioy

Irrigation ')'Stem of irrigation, !heir metits and demerits.

Com,quenee. ofu",kilied irrigation practio« ""ator iogging, soil salinit)',canse, .
con,equene« and m8rulg=leut meas"re,.

Plauniug. "eou,ion 'Illd aft., ,ff«" of "lOllmade reservoirs,

Utilization of water resource, for energy production, drinking, navigation,
industrie. and agrioulture.

Water re,ource. tnanag<'meat "".tegy: Concept of waterslled, ciassiftcalioflOf
wate,,"ed., wate"hed oharacteri"ie" "nd multidi,dpliu"'Y approach '0
wateclled man"genle'IU

Weigblag<

Unit I 20%
Unit II 4{l%
Unit JlJ 40%

Papu VI : Gronndwater Goology & Environmeotal Geology
Term I, Gronndw.ter

I. Inlroduotion: IS]
DeBnitiou of term>lilt Hydrology, Geohydrolngy and liydrogeulogy. Scope of
groundwator, Di'trihu,ion of water on earth', ,urftn:. witlLpe"'""!age. Utilizlltion
of groundwater. Gronndwater in tho Hydrolgic cyek



O<eur_fI: urGr<JuudwaleT: 1
10
1

Origio of Ground ••.oter, Roel:s Propertie, affecling ground ••.erer. Ve"lc.l,di'tribution of p>undwater, ~olop.ic formation ••• Aquir ••.• (Aquiclude,
Aquifuge,Aquiwd), TYP"'0f Aquifc". Geologic & ,I;ruCt\lf1l.1factors coo(rOlling

formoti"" of springs

•,.
Groundwater Monmeot :
Darcy'. Lay" Tracing gruundW81<rMoo.men' '"
Groundwater-l •••cl & nUCloatioo. t \61

Secumr and •• "",n.1 ".nation', , ••.•"'" fiow & gro""dwater 1'''01-,. fluctuatioos
due 10 ev.polrart,piriUion. rluctual>Ou' due 10 Atmospheric p,""ur •• Tide<,
external ioad, and earthquakes

;. Groundwal •• lnve,tigation: [~I
( I.i'l of mothod;J ""d VES mClhods in de",il),
Groundwater explo"'lion' )L ist of programme', Gmundv..•ter development and

manag'ment

6. Mtif",ial Rec/large ofGW: [lOt
Surface, SUb.urface recharging methods uoed in 0=80 •••p' (Mah ••.••h•••)

~. Groundwatcr Quality: 171
PhyslcH:hem,,,,,I properties ThinkingWII1erSllU1dard', irrigation ••.•ter ~.,
Indu.lria! w••er Standard •• s pcr WHO

,

W.ightale'
Unit I
Unilll
Unilll!
DoitN
Unil V
Unil VI
Unlt Vl!-

"'""w.,~,~
'"".12%

Term II Envlron",.nlal Geology

)

t. lntrodllcllout [SI
Fundom<ntal conc.ptS. Obj••••i"". aod scope of en0irOOIl1enlaiseology /Jl global
""virOllmcntlll i••••• ' ( Green-hon,e .ffect. o"""e hole Co, increase)



1. Natural bozard. and their cn~jt<lDm'DtalImpacts: 1121
oj Natural hazards their nming and ,isk assessment.
b) Can, •• , cl."ific'lion, ', •• "meot. I"o,,"clion and pr•.•• ntion of floods,

eonbquakc.<;,'0100lIO", sub,idence lindmas, mOVements,
oj Coastal h=d" Cyclones, tsunami" Shoreline & Se. 1.".1 changes ""d their

e.viromoootal imp.C1and "',,,,'cry from dis.aste!O.

3. En.ironm"l". Poliution: 1121
oj Water and Air PollUlion Sonrce" types of pollu",nts, err,cts, standards .nd

control me3stlTO!;, eM< hist"'}, one cach,
b) Solid-Wa,t." SO"''''''- di'posol m.thod" elTec". recycling t""ilniques, <:as<

history.

, •• Mininz & Eo"i,.nm."I:
Resource. & reserves,
•.•'ou"' ••. '"Impact of mining, ,,,,,,,,,ling and <""""""lion of m inera I

5. MedlcalOrology' 1121
, Geologkal covironmcnt and hum.n health, Trote clemenls ( fluorides, "'=ic.

iron, iodine, linc) and t1JOire/fe,ts on health

, ,
Weight.go,

J. ,c."c

Unill 15%
Unill! 20%
UnitIII W.
Unit IV 'i%
Unit V 20%

P•.••<li•• l 1 Min.ralngy .nd IgnfOn, Pet •.••IOIY
Min••.••logy

Study offollowing min.rots for its pbl'i •• l prop'ell ••• u•••• ""curren •••• "" 10•• liIy.,
Copper, Silver. Gold, Iron, Sulphur, Graphite, aalena, Spiteleril., Pyrrhoti""
Ch"lcop)~i"', Orpilnent, Realgar, Pyrile, fluorite, Holit<, llernotil<,Magnetite,
Pymlusit., Quan •. Chalcedony, Quartz druse, M""iv. qlJarrL.,Agate (Onyx)
varine, . R""k <ryslol, Smoky qnartz (Rauohtop;u:), Monon (blaok variely),
(irrine (1"",0" yellow variety), Milky quartz, "'ilomel ••• , Caldl., Magnetite,
Do lomite,MalllChite,Barit<.Gypsum,Apll1ire,Olivine,Anadahlcite, Sillimanite,
Blolite, Mu""ovite, Staurolite. Garnet, Epidote, a.ryl, TQurmline, Augite,
Dinpsid<, TTemolite,Aotinoi'l<, Hnmblend<. WOll.,lo"ite.

( 14 )



Hes. ealenlalio,", foe ry",u.e
Mio ••• 1~.k"latlpn foeFeld5pac
Optics: Optical pn>4<tie, of otl""" IS mmel'llJ,

Uniaxial iIlIdbiaxial inle,feron•• figures
EcOOOIllK:GeoloGY
Prepuation .f an ., ••mioe•.••t map of India for tbe f.llo"'iog :

Iron, mOllgOllose.obromium,copper. lead. zinc and oluminJum.perrolifemu,
basins in Indio,

IGNEOUS PETROLOGY,

1 Stody .flbe followiogm<\lOS«Jpicrocks with 'ogard 10Ihei, texlo"" mine.al
«Jmposilloo, «110m ind••• identifi.atinn and el••• iliC3t",n :
ldenlificationof the roc" aruJtheir use, u'ing lUGS clao,ifi,,"!ion
a) Varietie, of granito,.
b) basalt. (alhlioe .nd olivm. basalt)•
•) gabbro (aooMosi",. lroolOlil•• nori'.).
d) F.lsit•.
e) Perido'ite.
f) Larnprophyre,
g) Carn.nalile.
h} dad,e
i} porphyries

2 Tbin "'lion 'lody orlhe 'ollowing n><:\;,with reg><d10lI>ok1"'Ote, mioeral
e<lmpo,ilioo, idtDtili.ation and d •• ,if",al1on.
oj granite b}olivinebOSll!, c}nonte
d) lJOCrolilt e) anol'lho,ilt l) pltonolile g) lnmprophyre
h}peridotilt i) trachyte j) ao<I•• ile
k}nepheline sy<Jlit.

3 Des.rlptlo., leo"l0 ud >;gomea••• of the rollo"ing •••••••• pl. tn.oreo f
.1''''la ••• : granitic,JlOl'I'hyrilit,grophi., ropy.gilts')'.0"",••olumnar.ve.icular
and nrnygdaloidol.

4 Destriptioo, leo •• iI and 'igoif",a ••• of the followin~ tnlo' •• I.lro.ln •.••
•••• inIhlo~ioo. :
a) eqoigrlllular b) iocqoigranulor e) porphyriTic
d}interp1moior l) inTcroeml g) poikimic
b) oplriti•••ubopltiti. i) graphic j) myrmcl<iti,
k) •.••••IionTim I)'~pan,,"n erae.. m) fiowstrue'",O

,



5 Based on the gl"n chemi<aldata, alonl.1< th••
i) Differentiation Ind""
Ii) CIPW saturated rocks

Pnocli<al Pa"", U : sedlm<nlary and Metamorphic PetroJogy, Pa]«lntology
.nd India. Siroligr.phy

SF.f>lMENTARY PETROI.OGY

l. Study of tb. following meg'".,,;, rock; with regard in their le,t.'"" I
.Iroel •••••• mine",l composition_ identiHt.tion nnd .I."mc.ti. n,~iving lheir
.edimentol<tgkal'lgnificance.
oonglomerate, breccia, grit, a"me, lalorite, bauxite, 'peckled sand'lon<, and
,-.neties of sandstone, rerrugenou, .nd cari>clla<eou.,hal" iimernme (ciletnical
and orga";.) oak tuff•.•• alcrete

, "

~. Thin ,.dion study of lhe fnlln,,'ing sedimentary rocks ,h",,';ng ".lhig'ok
mln.mh. rock fragment' .nd h••• y mineral •.
<and"ooo, .rko,e, greyWllcke, nummulitic and oolitic limestones. varieties of
lime.tone,

Plottinl: and •••leolalion 01 the ,ieve aoaly"" dati _nd envi •.••nm<nlal
interp"laUon.

"

.jl. l'}; I. ,

,.

••

interpret'fioo of Ih. ,.diment.r~
,igailkanoe.
T)sand,rone showing para [lei hedding
]) graded beddi"£
5) mnd ol1lck.>I ,un crack,
7) lrach and n[ls

"rueture, gh'ing t~eir geologl"l

2) SIIIld""ne,howing 0'"" bedding
4) ripple mark.>
6) l"",inatiOlt

S. Shapeauly'"
METAMORPHIC PETROLOGY

6 Sludy of lhe following meg_"opie roo"," with "'!lard to lbelr textnre I
,trorture, minenl oomp""ltlob, wlou r. ~'pe of met. ""''Ph ••••.•grnd e, faries
and lbeoriginal rock:
Slate, phyllite. olilorite ,ehi'l. mica (Ii[otite) ",hi't. Iiomblende "hi •••staurolite
",ili't. kyanite 'oh[rt, mica goei••• hornblende gnei", sillimanite gnei••.. augen
gneis,. edogite, clI'mokite. fu'chite quartzite. band,d h.omati« qu.nzite,
marhles (whil<, pink, black, serpentine and dolomite van"i •• ) schor], mica-
garnet ,chi".

It,;\



~lUcIy oftheIbin••clion.oftheIollowlng"",b ••.ith"'l!a.d 10th.i. telln~
'Ir1Iotur<, mln ••.••1«Imposition. <oIoor,I)'1I" or.,u,talllorphi<Il\, I:l'llld., rncle.
amd tho or;glut rook: '
thionIC schist, staIjro lite .<chin, kyanite schist. mka ",hi.1, mica gneiss, sillimanite
gneiss, augen gner". eclogite, charn""kile, khondiolite •• d banded h •• ma'ile
quartzite mico -gatn""ciIisl, marbl., quartzite, ,!ale

8. Stod)' of Mltt05copic olmeto,.., and lheir origin
Granolo,e, Schisto,e, Gnei"",,,,, Porphyroblasti<, Idiobtaslic

Palrnntoi"lO"'
9. Study"f IS animal fo"il, I,hdls aod 5 plonl ro••!I<.

Indian Sln.tig"phy

10. P•• p••• tiODof map' ,howlng Ih. g<ographkal dislributiofl oftb. rollowing
,tratigraphk nnit, oUndi •.
0) DharwarSupergroup
bJ Orissa-Singhbhumbelt
oj Aravani Supergroup
d) Cuddapab Supergroup and it', equivalent.
oj Vindhyan Supergroup and it', equivalents
f) Paloeozoic of Spit;
g) Gondawan" Supewoup
oJ Jo,as,ic of KUICh, Creta.",,". ofTrichinol"'ly, B.g~ B.ds
l) 0.= Traps
j) SiwaJiks
k) T.rtiaries

II .••••• Bm•••••• any •••• topic ••rI.teres ••••• y or may not be f•••m the .yUabo •
• ""1 •••• Int.mrt ok for I.formation •• lleo:ti••.

r •••• tieal m Stru ••• raJ &. Envl ••••m.ntaf Gool"IY and Thehnlqu •• in Geology

STRUCTURAL MAPS AND PROBLEMS

l. GeoloslQl Map' :
i) Doscrip'>on ofth. topography and goology oflbo mop.
a) Drawing of a voni<:al •••••;em oJong. 8;'.n diroaion-
( ••••••• with unCOllfOIIIlily, ,.nical _(strike.' dip 'oblique), vonloaJ dyk •• oon-
phoWIl8 fold).

( 17 )
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2. CompJelkHl of geol<>v;i.al map outemp : Gly"" tho
i) junclion of a bed on the base: map,
ii) three non-collinear point" whore Ihe bed outcrop •.

(map' may includ. unconformity, vert;",,1!indinod dyke and fault.

J. Struotural PIVbt."" ,
I. :Given the hill ,lope and altitude, oflbe expo"""" o[the lOpand bottom of the

bed on the hill ,101"" .nd the true Ihickness of the bed, to find the vertical
lhicl<n.", !ruo dip direClion .nd amounl "ftrue dip "fthe bed.

I b : Given the true ,hickn." I v<ltical thleknes.! width of outortlp of the bed Il11d
(he true dip oflhe bed, 10 find the apparent dip amoun~ app••.•nt thickness and
'pp,",enl widih of OUtcropafthe bed, in the given venk.1 O<clion,pat'llilel to tho
'pparent dip direction oflhe bed,

II ,Tb...., point problem.: Gi •• n the 'ubsurfocedrill holedlllll(l<>eation, elevation
and depth of the bed) for thre< ooo-<o.linear points. To find
oj Strike, I",. dip direction and true dip amount oflh. bed,

Ill: Problems using ., ••.• ographl< proj«tion.:
I) ,triko, Inle dip and npparem dip of a bed

0) Gi.en the strike 3lld lrue dip ofth. bed, to find lh. !Ijlparenldip nmoonl fur
the giv,," apparenl dip direc~onl"
ill Gi'lerl dle ",ike nnd true dip of the bed , to find dle direelionl, forth. giveo
amoonus of apparenl dip.
c) Gi•• n the apparent dip amounl in two differenl directions, to find the strike
direclion, lrue dip direC1ionand the true dip arnOontofrhe bed,

E""imom.ntal Geology "Dd T""holqlleo in eeology

1 DeurmiDiDg lite followID~:
a) pH of waler Il1Id,oit,
b) .lectrical condllCli.iry of waler and ,oil,
c) Total alkalinity ofwaler.
d) Chlorite, in water and 'nil,
e) Calcium in water and ,oil,
I) Toral hardness of w.ter.
III Phosphate, in WllIer..,d ",ii,
h) Sodium in waler and "'ii,
I) POlaSllinmin water and 'oil,
J) Nitrogen in the soil,
k) Organic carbon in the ",il,
I) Pre,anl.lion ofrhe first two praCliCllIrepom with variation diagram••

(18 )



m) Land Capability Index,
0) ptel'"'ation ofool"tion for the rock, and ,oil samples,

3. Field Geology:
Fiold work for about lW<Jweeks in IIIlarea of geological intenst.lIllywhe •• in
India Sy'lematic coU"'tion of geological sample" datilC<lllectionIIIldpr<par.1lion
of a geological field report.
1.<>c.1monthly tOllrreports from I, SornpHng.long ,ive", for sedimentary data.
2, rock collection around the lac.1 area fo, thin section 'tudi ••. J, groundwater
inventori •• data fron' a local village including w.tershed "udie,. 4 srudyof
dykes including ii, ,hi" '«!Ion and ro,k analysis.5. geology 'pec;fic related '"
1"",1 need•.

4. Geomorphology:
Drainage analY';,.nd plotting of basin boundario,. Morphom"'ri< 1IIl.lysi,
(Horton IIIldStrahler "",thods).

5. IlEMO PACfICAL :Remot. "n.ing:
aJ Problem, related 10 I) ,calc ofthc pJlOtoyaphs and 2) relief di<pla<:.m<:n'
b) Traemg nfth< dr.'nage of an ""'" with the help ofa.'od photographs,
0) To iden'ify the geomorpoology of.., arca from "r;al pho'ograph,.
d) Lithological and 'truet.r.1 interpr<Ullionoraerial photographs,

6. I)EMO PRACTICAL 00 Compu", applieDti"n. in (;eol~'

Rere"lOce Boob:
I Siughbhum -Dri, •• lron On: Cratott. Sinha Roy
2, Geological Society oHndia - ' Special Publication
3. Ceology ofKamalaka. :lUdhakri,hnn B. P.
4. Geological Society oflndi. _: Specinl Publication
5. Geology of MIIhara,h"", . G. G, De.ihpande, G Society Spl Publical"'tt
6, Puran. B.,ins of Indi. G Soc;o,y Spl Publication
7 G.ology of W.Slcm lOd C<ntnl Indin GSI Spl Public.ti""
B. Sllaligraphy of Lo~ HimalilJlo•. K S. Yaldiya
8 A Geological Tim. s.cale _' Brian Harl""d et. aJ.•
9. Stratigraphy ofJodia and E!urm. _M. S, Kri,honn
10 1'I1n<hun<:Itlal,of Hi,"", •• l geology ""d Stratigraphy of India: Ravinr1rD:urnar
II Preoamb,i"" Snligrapby V.J. G"P'"
12, G•.••n <tone aell of Sallt/t lodi••. Jonardhan

( 19 )
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R.r ••••n"" IkJokli :
1. Igneous Petrology: Antony Hall
2, Igneou' Petrology: MoBimcy
3, Igneous and Metamorphic Petrology' Myron Be,t
4, Prindples ofPe!rology: G,W, Tyrell
5, Igneous. Metamorphic & Sedimentary Petrology: Ehl., & Blatt
6, Igneous & Metamorphic Petrology: TIlrne. & VCr/lOOg""
7, s.edimeJ11aryPetrology: PeuijOM
8, Sedimentology Leeder
9 Introduction (0 Sedimentology: Songupta
10. Metamorphism' Alfred Hark"
II Petrography ofthe Igneo"' and Melarnnrphic r<>ek,oflndi,: S,C.Ch.~erj<,<
12. Metamorphic Petrology, Min<rlliogyand Field 'SpeclS: Turn.,.
13. Metamorphism ""d Metamorphk bellS: Miyashiro
14. Petrology' (Igneous, Sediment"')'>Metamorphic) , 81.~ & T""'Y
IS Stratigraphy and Scdimontation : Krumbein and Slo"
16. Prin,ip] •• of Sedimentology Fridman and Sand.r:;.
17.Applied Sedln1enlology R. K Sokh.tanko,

Ref.rence 8""ks,
I) Structural Geology:),I, p, Billing>
2) Technique, of Modem Struot"ral Geology; Ramsay and H"""
3) Slnlclllral Geology: De Sill"
4) Srruclll,al Geology: Ram••y
5) Slruc'unll Geology for P<truleumGeolog;.", Russel
6) Folding and fi'aclllringof rocl<s, Ramsay j G
7) Structural and Tectonic Principle,; Badgley
8) M,ly,;. of metamorphic tectoni«; Tum••. ""d Wei••
9) lnlroduetion to Geology; sando,
10) Structural Ckology : Denis
11) Modem StruclUnlJCkology (Vol. 1 IIlId2) : Ramsay and Huber
12) Analy,;, of geological ,trUctu1'e>: Price N. J. and Cosgrove
13) Mech""i« InStructural GeolollY, Bayly B
14) Structural Geoiogy: Fundamental, of Modem Devolopmen" :Ed. PtIpmon Pre••
IS) Structural Geology ofmcks """ region' na •.is
16)An outline of Structural Geology : Hobb. B E, Meam w. D & W.ill""", P. F,
17) Slmetun: and T.clOnic, : Badgley P C

Referen« Books for Owtedoni ••
I) Genoral Geology: V.RadhaI<ri5Iman
2) !'ate Tectonk. and crustal ••.oluI;oo ; Con,Ho
3) A.pects "fT<ctoni",: K. S. V.ldiy"
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4) T«IOllie, ,E. M, Moores ""d R.J. '!\vi,.
5) Gcote<lOnics, V, V. Belou,"""
6) Oeochemimy, Mason
7) Physical Goology' A, Home,
8)Global Tecton;cs' Keuy P and Vine F. J
9) Our •• olving planet , Bergen, Alma Mater Fortag
10) Oyruunio Himalaya: K. S. Veldiy.
II) Geomorphology and global Tectonic, : Semme,fI.ld M A

Ref.nno< Baoks:
1. Eto""mi. Min"",l Depo,its Bateman
2 Mining a,ology' Mcken,!JY
J 0", depo,its oflndia: Gokhale Rao
4 lndi.', MineralResource, Krishn ••w.mi
5. lndi •• Mineral,. D.N.WadiA
6. lJ1d.,trial Mineral, Deb
7. Geology or,he Indu'lrial Rock> and Mineral" Roben L. Bate.
8, Miner.1Eco"omic, : R,K.Sinh'_, N. L. Sharma
9, NatlQnal Mineral Policy: G ,0.1. P\lblications
10 VllfiOLlSugi,l.tions: G,O.l ?ublicatiom
11 I.B.M. P"bliclllion,: ( ••• Hable'l IBM, NO!!pur)
12 Environmental Geology K S. V.ldly.
1J E1wirOf\ll1ent.1G""Jogy ,Edward A. Koller
14. M ••ing and Environment Bharal B Dhar
15. Ground wale' Hydrology' Todd D K
J 6. Groundwater assessment, de"lopolent and management ; K.ranth K R
) 7, Ground"'~ter 'Raghunath It M
18 Mineral Economb . Sinh. R K
19. E.vironmontal Chemistry : A K De

Reference Books :
I} MltItIOl ofField G",,)ogy : ComplOn. RJ
2) Fi.ldG""logy'Labcc
3) lntrnd.ctiotllU UC<lmorphology . K.te. v. S. & Gupt •• A.U
4) Principl •• of G.omorpbology : EO>1<Tbook.Do. J,
,) Geomorphology. Chorley. R.l, Schumm5.A, ~"gdcrt.D.E.
6) FUlIdam<ntal&of Goomorpllol"lll-' : Ri"". R.l.
7) Geomotpholog)' and Hydrology' Srn.ll,RJ.
8} P,-mciplc, ofUC<lmotphology, ThotnI>ury
9) ~oib and Landf""", . Getrard,.A,J.
10) Soilg.ography and land.uoe F<>tlt.H.D,and Sch.f",,;-W.
11) Principl., of Engi ••• ring Geology ,Ktyni"" and Judd
)2) Romo", :>onsing and !majJe lnl.rpret4lion ; Kiefer lIIld LilloeWld
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B) Principl", of Remote Sen,ing ,CUITl'" P. J,
14 R<tJlOloS<nsi"s - Principles and !nterprectation : Sabin> P,F.
l~) Text-book on Remote-Sen'ing R.",urces and Management: Agarwal, CS.
16) Prinoiple, and Applications of PhOtog<ology: Pandey, S. N.
17) Geographical Information Sy'tem, and Science. Longley, P.A,; Goodchild

M,F.;M8guire, DJ; Rhind. D.W.
18) I"troduotion to lot.grated Geo - Information Monagem<nt : ellS'etta", Sepp•.
19) Geographical Informalion Sy'lems and thoir So<i<>-e<onomioappJicali"", .

Martin Da.id,
20) Hydrologi.:al me•• urcrn<nrn for watmh.d •.•,earch , W.,i ullah, S.K Gupta and

Dalal5.S
20) Watmhod ma"asemenl in India: }VS, Murthy
21) Gro""dw.ter: Hydrology :D.K. Todd
22) Groundwater: H. Raglluoalh
23) Groundwal"'- A"",'m'n!. d.velupment & management: KR, Kamalh
24) GToundwalerSurveys and inv"tig.tion: Ga\ItllmMaII.jan
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