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S. Y. B S cu
B. S¢. SYLLABUS—GEOLOGY

3 Papers, each of 50 mark T
Imtru‘:‘:r"“ and 2 hours duration at the end of cach Ternt:
“hion to Py >
CanTur o =20 haper set Ry s
Set FIVE questions i ters and Examiners

1 Al with interna) choice coverng all the units

ar nstructions to Candidates:

re ¢ . a
compulsory and all questions carry equal marks

All questions

FIRST TERM

» N =1 >, A s reae . g
PAPER-V: (PALAFONTOLOGY, STRATIGRAPHY AND ORE GENESIS

PART-A (PALAEONTO LOGY)

. A ~ONCe ! ] il ! ! ‘ ' : o

vt 1 M‘Odulll}.:il):"q:ilm vigm ol life, pancivles and theories of evolution, mechamsn & patl
{ evolution, causes 1graty Isper
o eve ses ol migration, dispersal and extinetion of orgamsms.

Ut 2 Invericbrate Palacontelooy -
Bricl hl-lld_\ ol c\'qlmvmnar.\' trends ol trifobite, brachiopods, lamellibranches, g“S"”pOdm
cephalopeds. echinods, graptolites
Trace Nossils: shavioral ¢ et - o
Trace tossils: Behavioral Classification. Vatue of trace fossils in I’ﬂ‘“c“""‘r"“"“‘md.‘ hic
mtcrhlzcmuon. understandmg conditions of' deposition and n understandimg brostratigrapiie
evolution.

PART-B (STRATIGRAPHY)

it 3: {)C\'l:‘]l)p!"i.':ﬂi ot stratigraphic concepts, importance of stratigraphy. :
Stratigraphic classification & nomenclature, study of stratigraphic elements, lithostratigraphs
and its units, ’

Unit 4: Chronostratigraphy and 1ts units, biostrugraphy and its units; inter-relationship between
lithostratigraphic, chronostratigraphic and biosirtigraphic units. .
Introduction to chemostratigraphy (oxvgen and carbon). magnetostratigraphy and se1smic
stratigraphy.

PART-C (ORE GENESIS)

Unit 3: Processes of Mineralisavon:
Introduction, definition of metalliferous and non-metalliferous deposits, ore mineral. gangue,
tenor of ore, industial minerzls, overburden and country rock.
Classification of economically important meiaiiiferous and non-metalliferous mineral
deposits.

Unit 6 Processes of formation of mineral deposits.

Magmatic concentration (early and latc magmatic mineral deposits)

Hydrothermal processes, cavity filling and metasomatism:

i) Hydrothermal processes: Principle, character of solution, types of openings in rocks,

factors affecting deposition from hydrothermal solutions, wall rock alterations.

ii) Cavity filling deposits: processes of formation and characteristic features of: fissure veins
and its types (In brief), stock work, saddle vens, ladder veins, pitches and flats, breccia
filling deposits, solution cavity fillings.

iii) Metasomatic replacement: definition, criteria of replacement, resulting mineral deposits.
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FIRST TERM

PAPER-IL :(CRYST.

WLLOGRAPHY CRYSTAL OPTICS & MINERALOG

PART-A: CRYSTALLOGRAPHY

Unit 1: CHARACTERISTICS
Crystal svmmetny gy,
svimmetry. Crvaiallo

FCRYSTALS: Alomice an
NS o synmeryy
Braphie axes. |y,

angement i erystals H!ﬂ"“‘f‘_"_"“‘:L

P‘illl\“\, Axes and Centre ANis ol HI\-t,l“". . s1als

hees, Ratonal indices. Asial ratios. Imperfect €rb-

Unit 2: Cl..‘\SSII’IC/\'l'I()I\l OF ]
symmetry with Hermany.
svmmetry,

cwes of
. " 372 classes ©
RYNTALS Seven svstems of ervstals. Denvation of 32

Mzmgum

s Ol
. 4 : , . projections o
and Schoentlies symbols. Stercographic pro)

PART-R: CRYSTA L OPTICS

Unit 3: NATURE AND BEHAVIOUR OF LIGIHT:
and Reiractive index. Double refy
Arisotropic substances. )

. . Sfraction
Non-polarised and Polarised light. R"f:f :nd

; . .. s :O0lTODIC &
action. Nicol prism and Filter poloroid. 5;0!1 opl
clarising Microscope: Its Constructicn and Working.

Unit 4 Physical, Crystallographic and Optical propertics (Plzochroism. Twinkling, Polarisation

Colours, Uniaxial and Biaxjal minerals, Determination of uniaxial and Biaxial sign using
mica plate, gvpsum plate and quartz wedge.

PART-C: PHYSICAL M INERALOGY

Unit 5: Slability relationships, Crystallisation tlemperatures, Conditions of formation and .
. Distribution in rocks of the following Mineral Groups: Silica, Feldspar, Felspathoid.

Unii 6: Stability relationships, Cry

stallisation temperatures, Conditions of formation and
Distribution in rocks of th

¢ following Mineral Groups: Mica, Amphibole, Pvroxene.
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PAPER. | RST TERy)
\pl\[':‘l (f:l'l'l.ll'.‘n GEOLOGY)
At FIEY

Unit 1: Nature of Geolopie Surve D GEOLoGy

Detinition & Al Uge
work. Study of (
Importance of ¢

Ving:

S0l pealq
Naterops:g Jke
Onlacts: 1y

e Surye

ly places )

| <l field-
YIng. Diversity of Surveys Scope of geological fie
Xamination. Deq

; CSOT I drvn s erimimation. Tracing o
under sonl. Eruptive contaets :')l;mmtmn betweer different types of contacts. Contacts buriee
Dl‘SC_TImilmlinn of Strike ‘m-d I)i‘h.ul[u I)cxldinp,.

Scttling ol beds. P De

ey - M ' . )
Bree ol accuracy, Cross-bedding. Bevelling of outcrop
Unit 20 Freld Correlation -

c “Allituge
I\1eld « )hscr\'ulinns:Schcd
work:] icymning

Degree and

ul'cnnlmlcd
3 ule for e
4 held progy

Slrata, Allitlede

ol cruphive contacts
I Obsery

\ atons. General Supgestions for — Field
em, Lnllccunu

: » ‘ ! ) L4 ¢ I 5
i\\;:}llr.'l \‘\- ()l~ l'lL‘Ill “,“r}\ l"ld "llnllll“l! \;"“pll.'.\" Iill-l”}_‘ Pl" (U}J iph
.'\'{'r_li: (\. o :
l’““ .; };“Slc (‘““Cupls Ul‘ (‘IC LOBIORPI[. 'l.()(; Y 4\1\']) (_'/\].T()CRA:'” Y

! . “Momhology:
a) LEnergy for landlony, change Isoto icd
b) Geomorphis System 1 Bstoos

St Heman heipee
> Sy an beinps
Problems of using the Iinvimmv ¥

aling, other methods
a5 Geomorphie Age

nts, People as creators of Landlorms,
‘ ent.
¢) [andforms controlled py e i | s
o Y Faults: Rip valley, Fault scarp features, Features : sitoited il sicine
Slip faulting, Block falieg ]andscupc ey, Faull scarp features, Features as:
d) Landftorms controlled by '

jundtorn ‘ Fulds:/\nliclincs
¢) Drainage Pallerns on folgs: Antecedent, Sy

Voleanogeme landforms Ind intrusions: ‘
i. Lnergy ol Voleanic Cruplions

and Monoclines. Landforms of croded folds.
perimposed, Captured d rainage

2 Dendiiat. . p LIRS e . >

2 uu..m......l Volcano: Lava P low, Pyroclasts.

.o Types ol Voleany: Scoria or Cinder Cones, Composite or Strato Voleanoes. Shied Voleanoes.
Domes.

4.

4 »!..\pc_s ol lErl:plmns: Volcanie Explosion, Pyroclastic flow.
2. Lirosion of Volcanie fean

Ires: Plutons Intrusions.

Umt4: WEATHERING AND LANDFORMS
1. Weathering process: Physical, Chemieal
. Lundlorms produced by Weathering: Corestones, Tors, Pits. Pans, Caverns. Rills, Duricrust.
FLUVIAL PROCESSES AND LANDFORMS:
. Fluvial Transport and Deposition: Alluvial Fans, Floodplains and Terraces, Alluvial river
channels, Alluvial Bars, Braided Channels, Straight and Mecandering Channels.
1. Drainage Basin as a Unit of Study.
ii. Discharge of Waer- Hydrograph Shapes, Flood I'requency, Patterns of Discharge.
EOLIAN PROCESSES AND LANDFORMS.
1. Eohun Erosion,
1. Eolian Transport and Deposition,
ni. Loess.
PART-C: HYDROGEOLOGY
Unit 5: Ground Water: Delinition, Utilisation Hydrogeologic Cyele: p
and Phreatophytes. Runoff and Hydrograph components.
waler. Zones of Groundwater. Walertable, Aquiters. Conl
System and Artesian Head. Presentation of Waler, Leve
G-mundw;ncr. Springs. Artificial discharge.

recipitation. Evapo-transportation
Infiltration. Subsurface movement of
ned and Unconfined water. Artesian
I data on Maps and Graphs. Discharge of

Unit 6: Groundwater Exploration: Conventional methods. Geophy
method and (b) Seismic method. . o
Occurrence of Groundwater: Origin of groundwater. R"_Ck properties affecting grouru!water.
Vertical distribution of groundwater. Geolog_ica! lormations as aquifers. Types of aquifers,
Groundwater Movement: Darey’s Lutv. Coci ﬁg?nt ofpermeability. Groundwater floyw rate,
Laboratory anf ficld measurements of permeability. I'racing groundwater movements.
Groundwater flow-lines and flow-nets.

sical exploration by (a) Resistivity
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SECOND TERM
oGy

PAPER-I(PALAEONT,
L ‘
STRATY GRAPHY AND ORE GENESIS)

P
ART-A (PALAEONTOLOG
_ \Aicr()-pu]acntolog_\': b
it ‘I I.m-miuction, definition, difTere
pranches, uscs.

Morphology and geologicy history

nt l)‘pc S O ms
S ol microfoec: s 1
rolossils, their size range and composttion,

‘,\pplicqti(m of micro-fossilg in pal Or: Toraminip

acoclimagio | Zm, C')filracoda and Radiolaria
nd palaco-oceanic studies.
4. palucobotony:

Ut Definition, conditicns and differen
distribution of plants through geolo mf,)dcs o
study of following genera iy, res S i
charactenstics and distributjop,: l’riﬁecl o the!
Nilsoni, ' ophyllum
[ntroduction to Pa

preservation of plant fossils, classification and

r c‘la.\‘snﬁca‘.ion, generic definition,
» Glossopteris. Gangamopteris, Vertebraria and

Ivnology: Spores and polleps

PART-B (STRATIGRAP 1Y)
Stratif1cation: processes controlline <trr: - |
:’cniual SUCCEession. lilh()logilz:::l:::SI::\(:;:::LU;:‘-Y l-‘ ) ph'}'sx‘cal, Nrbr bi"_i"’gicul' on
Vet Cyc.lcs‘ S mitiod ﬂs\.mmc‘ﬁ;'llu) crogeneity, patterned succession, alternations,
Lateral variations-and facies coneept. .
Unconformity: importance
evidence of uncontonniiies

(nit-3:

In statigr; ny ificati ' '
at:graphy environmental classification and stratigraphic

Unit-A: (,"un'cla;l.ml?: dxl:’l inition und'c\'lda‘:ncc lor correlation- physical and palacontological.
Methods of collecung stratigrphic data (stratigraphic procedures on outerop and subsurface.

PART-C (ORE GEN ESIS)

Upit-3. Sccondary processes

1 Lvaporation deposus: bnef accoant of non-metallic deposits of ocean walter, lake water.
pround water and hot sprnings

i, Oxidation and solution in the zone of oxidanon. ore deposits in the zone of oxidation.

e Supergene sulphide ennchment. requirements for supergene sulphide deposition, recogmtion
of sulphide ennchment. Gossans and cappings, role of iron gossans, limonite and lalse
gossans

iv. Residual deposits: conditions favounng formation of residual denosits.

v. Mechanmical concentration: principles and processes of formation of placer deposits (eluvial,
alluvial, beach and acohan)

Unit6: Structural and stratigraphic controls on mineralization, metallogenic epochs and provinces.

’
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SECOND TERM

PAPER-TL(CRYSTALLOGRAPHY, CRYSTAL OPTICS & MINERALOGY)

PART-A: CRYSTALLOGRAPHY

1: FORMS OF CRYSTALS: sy
it

wvetals
I} A " dy of peneralized forms of 11 main classes of m “t '-‘l;.hcdr“"

U Octahedron, Cube, Rhmndmlcc:\hc\hu“. Trapezohedron, Thisoctahedron, Tetrahe
Hexoctahedron, Pyntohedron. Diplord. Tetrabedron In.ﬂmnln-dmn [{estetrahedron.
Deltod-Daodecahedron, Prisms, Py ramuds, Domes. Pimancords Rhombohedrons.
Scelenohedrons, Sphenoids. ~

e

Unit-2 TWIN CRYSNTALS: Twin axis. Twin Simj

. nmng
plane. Composition plane Types of 1w :\_ [winmng
and Multiple penetration twins, Cyelic twins.
ancbech, Baveno, Albite, Albite-Carlsbad

and Muluiple contact twins. Stmple
m Feldspars: Carlsbad, M

PART-B: CRYSTAL OPTICS

Unit-3: ()PTIC.AL CHARACTERISTICS: Relief. Becke's test. Twinkhng. I’Icnchrmsnr "

Birefringence. Polorisation colours. Newton's scale Iatinetion @nd Lxtinetion angle
Anamalous polorisation colours,

TR iaxial ms ST X - . ic s Sign of
Umt-2: Uniaxial and Bm.‘\l:\l minerals. Optical indieatrix. Interference figures. Optic sign. Sig
clongatuon. Use of Qu

antz wedge, Mica plate and Gypsum plate
PART-C: MINERALOGY

Unit-3: MINERAL GROUPS: Physical. Crystallographic and Optical preperties, Stalility

relatonships. Crvstallisation lemperatures. Conditiens of formation and Distribution 1 Toc¢
of the tollowine Mineral Groups: Olivine, Garnet and Zeolite

Unit-o: GEOLOGICAL THERMOMETERS: Direet measurements. Meclung points, Dissocianion.
Inversion points, Exsolution, Rec

rystaiiisation, Liquid inclusions, Change in physical
properues, Association of minerals.
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GEOLOGY)

Unit-1: Preparation of G IELD GEOLOGY

General inszru«:lio:

Introduction, Summary 14 C PLTeport. General outline of Report. AbStrAG d
Petrography. Geolar Y i onclusions. Rccommcnd::!ions. Geography. su—augrnphy an
3 S e ORIC Strucqypg. Geolog; Histor Toe = nderations. Quotations
and Footnotes, Table of contens, 1&. e #1¢ History. Economic consideralions.
Unit-2: Instruments and Methods of '\5':1;[.(\ ?‘_“r:‘ :
a) Clinometer ay,g Bnmmn Compy .‘..UL ‘luppmg:
method of recomnuissanee mwr::,"\‘-,
b) Hand Levels: Their c(mxlruc‘li]olnmg.
Strike. Hand Level Tru\'cmc\'
¢y Alumeter: i« constn :
system of recording

logicy) Repor

S
S, Partg of

.\"l:mnscri

their construction and use. Clinometer and COmpass

and use. lapg Level Method of Determination of Dip and
I.([:v"‘-)n M use Abimeter teehitiques. ineluding horizontal control,
SAbons, noge aking ang correction of readings.
PART.RB: ¢ EOMo
2 coastar DART-B: RPHOLOGY AND ¢ Y

Unit 3: (.x)/\§ I /\L_n’l{()(jl:-\'SIiS AND l_/\Nl)|.‘l€g{(&1\-Ai\D CARTOGRAPH

Dom_m:mt ll.lﬂucnccs on Coasty) Landforms :
Erosion, Climatic nfluence
cvast. Depositiong] 1

Structure and Lithology, Current rates of R
€S past and present. Seq level changes. Erosional landforms of the
andforms of the Coast,

K.ARST PR()CI{SSL‘S AND L/\NDI-‘ORMS.
Limestone Sol ution and Crosion ratcs,

Surlace landforms: Minor sol ution Scul
Karst landforms of fnvial Crosiui,
Underground water, ¢q

pture, Enclosed Depressions,
Ves and springs.

GLACIERS AND GLACIATED LANDFORMS.
Glaciers: [ce Movement. Flow
Glaciated Erosionai landforms

Glaciated Depositional landlorms

patterns. Fonns of Glacier surfaces, Maltwater.

Unitd: CARTOGRAPHIC AND MORPHOMIT TR ANALYSIS
TOPOGRAPHIC ANALYSIS
Topographical profiles
Projected profiles
Superimposed profiles
Spur Profiles.
Geoimorphclogical Map Using L.G. U svmbols.
SLOPE ANALYSIS
Morphological Mapping by Savigear's Method.
Average Slope Map
Generalized Contour Map.
DRAINAGE BASIN ANALYSIS
a) Linear aspects.
Y 0T :S
Py Areal aspec PART-C: HYDROGEOLOGY
Unit-5: Artificial Recharge of Groundwater: Coneept. Methods. Water Spreading. Waste water
reused. Recharge mounds. Induced recharge.

Unit-6: Surface Investigadons of Groundwater: Test-drilling. Resistivity logging. Potentia] 1f‘gging.
Temperature logging.
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qeAL =1 23&“\""‘
AT
| Study of evolutionary rends
ccp]mlnpnds, cchino;ds )
Micro fossils: Two \‘:Icl‘\ iy )
Plant fossils: (i.mg:nnnmc::',“ lf“
Schizoneura, Vertebrayyy, -
4 Identihication (With e
Indian occurrence
1"(‘1‘1(1‘1,‘.“ ,, v pt o
PR : CRY S1 (‘\n.‘.(:()Rt‘\p"\‘:
. a)  Studv of Svmmerry

o tiloly,
: obite. byyne
7 Eraptolites » Prachiopods, lamellibranches, gastropods,
- aminfer: X
"-‘i\‘(\l\lt”. l:\lfﬂ(iﬂd‘{ and radiolanians

(B | “"(!‘\h\’”nn\. Milsonia, (:‘“dn‘\h‘chi\.

help of
o phys

. . y Steal gy .
S Of Ope Miner l Properties), chemenl composition, orl cin and

s g
mnd Industrial minerals

LoodVmmeiny clements of 39

il Stereogr Classes of symmetry

aphie projeet; .
b Study ofall PO.l\'.\'th\‘:’:':?Lu.m".s of Symmetry clements of 32 classes of symmetry
of svymmetry: M of erystals belonging (o the following Fourteen class:
1 CUBIC SYSTEM: ¢ e
= '”‘:'I'RA()()N]/{.;NL\S”-‘-]-CI);L llc.(rnhcdrilc & Pvrite classes
i HEXAGONAL Syopatt: Zreon & Chalcopyrite classes
iv. TRIGONAL \YSH[I\){M i%gr_\ l: Apatite & Beta- Quartz classes
v ORTHORIIO o LN -’Ei.ll‘Cllc, I'ourma’'ine and Alpha- Quartz classes
L : MBIC SYSTEM: BARIT: CLASS
vi. MONOCLINIC SYSTEM: Gomaren clae
vil. TRICLINIC SYSTEM: Asinits atoee
¢) Study of Twin-axis. Twin pl iy
Twin crystals:

i.

nite class.
ane and composition plane of the following tvpes of

Simple ¢ inning: Spi i !
i hT‘ t‘—‘tjonla(\:t twinning' Spinel, Rutile, Aragonite, Gypsum, Augite.
sithociase (Bavano, Mancbach, Carlsbad).

1mpl:. perstration twinning: Staurolite, Augite, Ortheclase (Carlsbad-
partially penetrant).

?ii. Mull?plc contact twinning: Albite.

v, Muluple penetration twinning: Fluorite, Diamond (Star), Chrysobervl
(Wheel). i i

v.  Muluple cyclic twinning: Aragonite, Chrysobervl (Wheel).

d) Measurement of Axial ratios of Tetragonal and ‘Orthorhombic crvstals by FFormul
calculation and Graphical methods.

2. MINERALOGY:

a) Study of Physical and Optical characters, mode of formation and occurrence in
Rock tvpes of the following lgneous and Metamorphic Minerals:

i, lencous rock forming mincrals: Quartz, Orthoclase, Microcline, Albite.
Labradorite, Leucite, Nepheline, Sodalite, Muscovite, Biotite, Hornblende.
Augite, Aegirine, Hypersthene, Olivine, Tourmaline and Apatite.

ii. Metamorphic minerals: Gamnet, Staurolite, Chlorite, Talc, Serpentine,
Actinolite, Tremolite, Anthophyllite, Epidote, Andalusite, Kyauite,
Sillimanite, Calcite, Dolomite, Asbestos, Chrysolite, Magnesite.

b) Study of Physical properties, mode of occurrence and conditions of origin of the
following Secondary minerals: Quartz (Rock crysial)t Apelhyst, Qalcxte .
(Rhombohedral, Scalenohedral & Nail-head spar), Stilbite, Scolectte, Mesolite, '
Chabazite, Laumontite, Apophyllite (Prismatic & Pyramidal), Gyrolite and Okenite.

¢) Determination of An-content of Plagioclase by symmetrical extinction mcthod on

Polorising Microscope stage.

1.
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pRACTICAL 111

A. FIELD GEOLOGY

2. Drawing of blog
the field:

.

1i.

11

.
v,
i,
Vil
Vi,
N,
X.
Xi.

NI
NIil.
NIV,

XV,
XVi.

N

b

1
X and lagrs indi X

profile diagrams to indicate lollowing features observed in
l(?lp andlslrikc of stratification

urrent bedding and '

U cross bedd
.(‘uudcd bedding 295k
1 ransgressive
Pillow lavag
Vesicles

and regressive cverlap of beds

and joint configur

. ation in simple and compound lava flows
Contact zone det . P

Loeglilt 1., ails of sills, dykes and batholiths
= polith and Phacclith
l:l.Z:\L\'('-‘(llilnc".UOIm; d‘ctails of i‘nclincd Lincation
‘ cleavage and Fracture cleavage relationship
Flow cleavage and Fracture joints in folded alternatiug competent and
mcompetent strata
'l"\'pcs of folds und their features
['vpes of faults and their features
Horse, drag and brecciation in faults
Repetion. overlap, gap and offset features of different types of Taults
Types of Joints
Sagging and slumpi 1g effect in horizontal and dipping strata

Interpretation of geological « ctails from incomplete data of detached outcrops

B GEOMORPHOLOGY AND CARTOGRAPHY:
Measurement of areas enclosed within curves.

TOPOGRAPHIC ANALYSIS
Fopograpliic profiles. Projected Profiles.
Superimposed Prolules. Spur Profiles

DRAINAGLE BASIN ANALYSIS

i.incar Aspects,

L.ongitidinal and cross vaiiey profiles
[Typsametric analvsis,

C. HYDROCEQLOG):
Problems on permeability . porosity and rate of flow.

I“low nets.

Skeleton divgrams to plai shape ol water table.
Problems on deternmation ol aquiter depths from resistivity data.

FIELDWORK

In addition to the requisite number of lectures anq practicals, students arc required to undcr!akc
geological excursions to study at first hand gcolognc?l.structur.cti and lithology, under the guidance of
a teacher. The fieldwork shal! aim at developing mdn’ndual.skx!us of obscr.\'ano_n, dcscnpuon.z.md ,
interpretation ol geological features. l:ach student shall maintain a ficld-diary Tor this purpose anc

shall wrile arca wise reports
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3 Practicals, cach of 3 hours®
Out of 120 marks, (¢ n1:\ri<x‘-
Journzl apgd IS marks 1o,
Each Practical

Paper wij contrj
. ibute 05 . o
tm\ard‘s the Journal (""“lll:\tinn in cact drk\. towards
paper i.e. (40-05.07 = 33) ach Practie

Assigned to the duly certified Laboratory

'Field Report' and 02 marks
al exam will hence be for 33 marks per

LIST OF RliC()Ml\lliN

DED RE FERENCE BOOKS

PAPER-Y
Elements of Micr
Introduction ol
Invertebrate Pal
Principles of I
Principles of p

'o[.\.'ll:ncnmnlng_\ G. Bignot
a]ncnmulug}': Arnold
acontology and Fvoly;
':l';:rlcbrullu Pul;\cm\lnlogy: R. Shrock & W. Twenhotel
1 alaconiology: D, R < S, Stanley

Pr*nciplcs of Palaeonloloz-\': T. '§\l1l\qxtr\- e
chropalacomolug_\': Jones

A Practical A
Basic once
Histor cal

on: Clarkson

pproac}_l to Scdimcmology: Roy Lindholm
Pts of Historical Geology: E.W Spencer
eology: Dunhar

. Principles of Stratigraphy: Weller

12,

Fundamentals of Historical Geolo gy & Stratigraphy of India: Ravindra Kumar

) PAPER-1I

Rutley's Elements of Miacralogy: H.I1. Read and Revised by C.D. Gribble.
Manuel of Minerzlogy: Cornelius. S. Hurlbut Ir., Cornelius Klein.
Textbook of Mineralogy: Dana and Ford.

Optical Mineralogy: Paul Kerr.

Mineralogy: Berry, Muson and Dietrich.

Rock Forming Minerals: Deer, Howie, Zussman.

PAPER-I1}

Manuel of Field Geology: Compton R.1I.

Iield Geology: Lahee.

Earth's changing Surface. By M.I. Selby

Techniques in geomorphology. By C.AM. King

Groundwater Hydrology: Todd D K.

Groundwater Assessment, Development and Management: Karant K R.
Groundwater: Raghunath H.M.
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