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GEOLOGY
M.SC. PART - I1I
NEW SYLLABUS IN FORCE FROM JUNE 1997.

PAPERe I ; Ecsngmic gemlogy, Principles of ore genesis,
Mining geolegy, Exploration methnds, Pre-fambrian

geoclagy of India.

PAPER- II s Igneous petrolagy, Metamorphic petrology,

Sedimentary petrology, Geochemistry.

PAPER« IIl : Engineering geolagy, Hydregeslagy, Envirenmental
geolegy, .Principles of yemote sensing techniques,

Clay mineralsgy, Surveying methsds.
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Geology MSc-II -2 -

Economic gemlegy, Prineipleg of ore genesis, Mining geology,

Exploratigs methods, Pre-Sembrian geelagy of India,

1.1, ECONOMIC GEOLQGY :

Te1e1,

1.1‘2.

1.1.8,

1.1.4,

Development of ecsnamie geelagy.

Gemlogical distributien and classificatien of
mineral deposits. Mineral deposits - their form,
structure, assoeiamtiman, stability and workability.
Ore, ganguse, grade, tenor, ete.

Eheowectepiastics, distasibutipn omd diagnestic
featyres of mstallig and non-—metalliec minsral
depogits. Mineral fusls, Ffertilizers and atamic

ensrgy minerals. Precimus and semi-precieus stonssa,

Metallegenmetic prmvinces and epoechs in Indim,

«2. PRINCIPLES AND PROCESSES QF ORE GENESIS :

1.2.1,

112.2.

j.zﬁal

t.2.4.

m/-

- -

Contrals of are localisstion. Theories of
transportatien and deposition sf eres. Physico-
-chemical controls of sre depositisan, Modaes of
concgntratien.

Wall rock alteratien, paragenesis, zonal distribution,
geothegmometry. Stability of minerals.

Characteristics of syngenetic, epigenetic, sedimentary,

residual and supergena enrichment deposits.

Metamarphism of ores. Mineral associations.



Geolegy MSc 11 -3 -

1.3, MINING GEQLOGY

1,3.1, lines, Methgds of samplings, calculation of average
grade, estimation aAf are reserves, dressing and
beznefieciatian,

1.3.2., Mining methods - alluvium, open cast, underground. Coal
mining.

1ededs iMime svaluatisn, Mineral economics and its concepts.
Valuation of mines.

1.3.34, National mineral policy, [anservatisn and substitutien,

Dgvelepment of mining and mineral industry in India.

1o4. EXPLORATION METHODS :

1.4,1, Principles of geslogical, geochemiecal and geephysical
expleratinn methods.

1.4,2, Geophysical exploration methods - general principles,
nature of physical properties, units of measurements,
equipments, etc. Gesphysical aremalies.

1.4,3, Classificatisn of gsophysical methods. Radisactive

methods and other important methods of prospecting.

m/-
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M.Sc.1I Contd,,

S

1.5 PRE-CAMBRIAN GEOLCG: OF IIDIA :

1.5.1,

1.9.2.

deDady

Chief divisions of Indian subcontinent and their
Physiography.

Pre-Lambrian coustal provinces .- shields, platforms,
proter-.o;ic mobile"belts btc,

Acchaean and proterdzoic provinces of India - structural
framework, stratigraphy, geochronology,correlation and
world distrubution of Archaean rocks.

Classification of Pre-fambrian era -- Archaean system :
its distribution and elassification in Peninula and
extra- Peninstla, their correlation and economic
importance. igseous activity in the Archaeans.

Dharwar supergroup.

Cuddapah~, Delhi - and Vindhyan- superkroups - their
distribution, classification, age correlation and

economic importance in Peningula and' ektr a-Peninnula .
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PAPER .. 11

P LSRG AU e T P

Ignegus petrology, Metamorphic petrology,Sedimentry petrology,

Geochemistry --

2.1 IQEEQJS PETROLOGY :

2.1.1,

2,142,

2,1.3,

2.1.4.

2.1.5.

2,1.6,

Raut-o¥)

Distributionof elements in the earth's crust. Origin

and evolution of magma. Physical properties of magma
QU _—

tempegFure, density, viscosity, thermal conductivity,

heat capacity and liquid compressibility.
Differentiation, assimwilation and syntekis.
Crystallisation of basaltic and gra%%ic magmas and
petrographic signifieance.

Representation of chemical analysis of pocks,

Calcgulation of norm, niggli values.

Granitisation and grainte tectonics.

Chemistry, mineralogy and petrogenesis of pegmatites,
alkaline rocks, carbonatit es, anorthosites, ultra-basic
rocks, lamprophyres and related rocks., Spilite-Kerato-

phyre association,



M.Sc,II Contd,
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2.2 Metamorphic petrology :

24241+ General characters and scope of metamorphism,

2.2,2, Mineralogy of metamorphic rocks, Tektures and
structures of metamorphic rocks.

2.2,3. Chemical equilibriim in metamorphic rocks (equilibrium
reactions) .Phase rules, Retrograde metamorphism,

2.2.,4, Metamorphic facies ( of regional and contact
metamorphism), Zones, and grades of metamorphism.
Classification of metamorphic rocks,

2.2,3, Metamorphic diffusion and differentiation.

2.2,86, Migmatities, ptygmatic folding, met asomat ismr, met amorphi
and ultrametamorphism,

2.2.7. Th%@odynamic principles of metamorphic reactions,
Preferred orientation and methods to study orientation.

2,2.8, Field relation of metamorphitc rocks and processes
involved in their formation,

2.2.9. Relation between plate tectonics and metamorphism,

2.3. SEDIMENTRY PETROLOGY :

2.3.%, Tektures of sddimen;%y rocks .- particle size,
spherisity, roundness,porosity and permeabjlity.

2.3.2, Sedimené?y structures andpalaeocurrent analysis.

2.3.3. Composition of sedimentry rocks (mineralogy).
Classification of sedimé%:}y rocks,

2.3.4. Sedimentry facies, sedimention and tectonics,

a
sédimenyfy differentiation., Diagenes$is (Diagenetic

Sm™m



M.S¢.11 Contd.. T A

203.5.

2.3.6. .

2,4,

2.4,3.

-
ae

56

Q
Mechanical analysis of sedimeany rocks.

Q
Sedimenkry environments and provinance -~ types.

Significance of climate on sedimentation.

GEOCHEMISTEY :

Development and scope of geochemistry-

Cosmic abundance of elements, composition of

mete: Pites.

Geochemical structure of the earth, Principhes of

chemical thermodynarics,
Geochemistry of magmatic crystallisation process.

Sedimentation as a geochemical process (okidation-

reduction).

Geochemical aspects of metamorphism and metasomatism,
Principles of instrumental analytical techniqueg - UV

spactrophotometer, AAS, flamephotometer.



PAPER-III1

Engineering genlogy, fydrogeology, Envirommental geology,

Principles of wamote sensing techniques, Clay mineralody,

Surveying methods.
3,1  AIGINEELNG wZOLOGY ;.

3. l‘ l.

3.1, 2,

3. 1, 3.
3, 1.4,
3. 1.5,
3. 1.6,

cngineexring properties of racks and their
applicatinns,

Geslogy appliad to engineering problems such as
rfoundations, Daimisites, Reservoirs, ilignways,
Suilding strouctures, Tunnels, Landslides,
cxcavations,

weology of construction material,

Case histories »f emnylneering problems.
Elements of soil mechanics,

Principles of terrain evaluation and environmmental

moritoring »f engineering prnjects,

3,2 HYDROGILOGY, @

3.2. 1.,

3.2.3,

3. 2.4,

3.2, 3,

3.2, 6.
3. 2.7,

rydrological cycle, ground water in hydrological
cycle, dumoif cycle,
Origin, types and composition of g.oundwater,
Sub-surface classification of ground water,
Classification and hydraulic characteristics of
aquifers,
Quality of ground water, Exploration methods for
ground water and ground water development
studies,
Detailed studies of ground water occurrences in
igneous,metamorphic and sedimentary rocks.
Elementary theory of ground water flow,Uarcy’s law,
Artificial recharge of ground water,Water
resaurces management. Sea water encroacnment on

aquifers-its p-eventions and examples,

C.—\ NntA



3.3, EIVIQIHENTAL GLOGY :

3.3, 1, Kature and scrpe of envirommental geology.
Influsncs of geological characteristics on human
life,

3.3.2. Earth resaurces .. renewable and mn.renewable.

3.3.3, Znvirommental impact of mining,canstruction and land
use,

GeJe4, dWasitic cdispnsal problems.

S.3.3., Envii;rmental plarning and management,

3.3.5. Genloyy as apwlied to urban planning,

3.4, PuIMCIPLZES OF L&w0TZ SEKSING THC:NIQUES:

cammt e 4. oo ¢ smemeres .. 2t see srsicecw .0 ae

3.4,1. Aerial photogeology. Characteristics and
stereoscopic study of aerial photos.

3.4,2, Various features of aerial photoyraphs,Aerial
mysaics,

3.4,3, Interpretation of aerial photos .- lithological,

structural and geomorphological,

3.4.4, Introduction to the use of aerial photographs in
geological mapping, mineral exploration,

engineering geology and ground water exploration,
3.4,5, Princisles of remote sensing,

3.4,6, Applications of satellite imagesries in geology
and geomorphology.

Contd...
J. 6,6



3.5.

3.5,2.

3’5‘ 3.

- 3.5,4,

3. 6.'3.

3.6,4,

3.6,5.

5/6.6.

CLAY MINIRALOGY :

Tyoes and structures of clay minerals.

Methods of iﬂe.ntification- o9otical,X-~ray, thermal and
differential thoermal analvsis,

Sroderties, source and environment of clays,

Ajolicatinns of clay minerals in eajineering fields,

SURVEITING MIETHODS:

Principles of surveying methods.

Chain, comnass, plain table, thendolite,alidade and
aboey lsuel surveying methods.

Levelling and eonto‘u":ing.

Observation and collection of data and samples

in the field. 3amdliny and labelling.

De tailed geological mapping using Clinomater compass
and 3runton compass,

Com»aulsory field work in suitable areas.
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PAACTIGALS
P.ACTIGALS I

L I e I I IX T T

Megascopic and microscopic study of igneyus, sedimentary
and metamorphie rocks with characteristic tektures,

structures and their petrogenesis.

PAGTICAL - II
Norm galculations, identification of ores, liggli values,
calgulation of ore reserves, variation diagrams (petrology).
Construction of panel diagrams, stratigraphic column,
Palaeocurrent analysis. Determination of particle size by
sieving, Solution of selected problems of engineering geology,

groundwater geology and envirommental geology. Piper diagram,

Determination of spherisity and roundness by different methods,

PRAGTICAL .. 11T
Geologic and geomrrphic interpretation.of topographical maps,
aerial photographs and satellite imageries, Interpretation of
electrical logging data, calculation of resistivity from

electrical resistivity data,

1. Keeping of Systematic Journals is Gompulsory.

2 Geological field work in suitable areas is compulsory,
3. Geological field training under different Goverrment

or Semigovermment Organisations would form a part

of the Syllabus.,
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