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FAPER II: ADVANCED GEOLOGY

Objective: This paper helps the studeats to understand the recent advancements in the research

fields through the respeetive theory and experiments.

Unit-I: STRUCTURAL GEOLOGY & GEOTECTONICS:

Concept of Stress and Strain: 2-D stress and strain analysis; Steain cllipses of ditferent types ani
their geological sipnificance; Afohr diagremns and their use; comcept of stress-strain compatibility.
astic, wiscous and visco-clastic responses and their

Behaviour of rocks under stress: elastic, pl
grological signifieance. Fold: Morphological classification of folds, Mechanizal aspects of
kink fold,

folding. Prygmatic fold, cuspate-lobate fold, disharmonic and polyharmonic tolds,

Fold interference and superposed [wlds. Fault and Joint: Mechanics of fuulting: Anderson's
sirike-slip and thrust Gaults with naniral

theory and its limitations, Complex geometry of normal,
examples. Concept of fault zone weakening; fault reactivation and its significance, Shear zones-
azometry and inermatics: Analysis of strain in shear 20065 Kincmatic significance of different
chear zone structures; Shear scnse indicators. Basic concept of palasomagmetism Major Lectoniv
features of the earth-shield areas, mohile belts, rift valleys, mid oceame ridges, contineneal
helves and slopes, submamnne canyens. Plate Teclomies: concepl, peological and leslonis
environment of Plate boundaries, Sea Floor Spreading, Tsland arcs. Hydrofermul vents; Crogeny

and orogenic cycles - Epeoiregeny and evolution of platcaus, Strucrural and tectonic feubures of

Tndia.

nit-Ti: MINERALOGY & GFROCHEMISTRY:
Periadicity and symmetry-conecpt of space latce. Introduction o crystal chemistry, Crystal
etructure of minerals-Ronding n Crystal struciures, Close-packed structures- Hexagonal closc-
-packing und body centered structure, Single chain ailicates, Double chail
cilicatos, the layer silicates. the framework silicates. Olivine group, (Gamef {iroup, Epidote
growp, Pyroxens Eroup, Amphibole group, Concept of Optical indicalnX. Pleochraizm,
Extinction angle and sign of elongation, Interference figures.

GE-I}L'HE[I“ITETR‘I': Distribution of elements n cone. mantle, hydrosphere and b
Greochemistry of igneous rocks, Eh-pH dingram; Principal of chemizal mass bulance und rock
Chemnical weathering of minerals and rocks. Radiogenic isotopes in geochronalogy and

exig: Rb-5r, Sm-Nd, U-Pb isotopic system.

packing, cubic close
osphere.

cyele;
petropn
Upit-1IT: PETROLOGY
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lgneous Petrology: Classilication of magmatic rocks - based on fahric, field nelations.
mineralogical and madal, and whele rock compositions, UGS classification of plutonic,
hypabyssal and voleanic rocks, [rvine-Baragar classificution of volcanic rocks, elasalication of
basalt, Phase relotions in binary systems, feldspar-melt equilibria, anhydrous olivine and
pyroxens crvstal-melt equbbna, crystal-melt equilibria in basalt magma systems, haple-gramite
system. geobarometers and geothermometers.

SEDIMENTARY PETROLOGY:

Sedimentary texture; Grain size scale, particle size distribution, statistical ireatment of particle
size data, particle shape and tabric Scdimentary structures: Primary (Depositional, Erosional,
Penceontemporateous deformational) and sccondary Paleocurment anelysis (Scalar und Yector
attributes) Silicielastic meks: Conplomerates, ssndstones, oudrocks (fexiue, composition,
classification and origin and occcurrenca), Paleo environment analysis: Concept of facies and
facies association. Sedimentary Enviconment: Continental (Glasial. Fluvial, Eolian, Lacustrine),
marginal manne (Delta, Estoary, tdal, {hemier) and manne (shelf, slope, deep marine)
Llithification and disgenesis of siliciclastic ocks Application of radicactive and stable 1sotopes
in reconstruction of palecenvirohient

METAMORPHIC PETROLOGY:

Metamorphic fucies, Schreinemakers mles, Minerul formula calenlation, geathermoharvmetry,
Petrogenetic grid und psendosections, Time scales of metamorphism, metasematism, migoeaties,
Metamorphic feld gradieat and P-T-t paths, Zones and isograds. Kocks as chemival svstem,
intensive and extensive variahles, closed und open systems, (rihbs phase rwle und Goldschimdt's
mincralogical phase mle, composition-space, Cartesian and Barycenlne projections, Phase
diagrams including pseudocomponent diagrams (ACE, AKF, AFM elc), Tie-lne flip and
rotations, continuous and  discontimwous reactions, exchange  vecloms, Clusios-Clavperan

cquation

Unit-IV:  STRATIGRAPITY, PALALONTOLOGY, IIYDRO  GEOLOGY,
ENGINEERING GEOLOGY

International Steatigraphic Code and development of a standurdised stratigraphic nomenclature.
Coneepls of Stratotypes, Global Stratotype Section und Point (G55F). Prineiples of straligraphy
and correlation, Facics Concept in Stratigraphy., Walther's Law, Basic concepts of sequence
stratigraphy, magneto-, seismic and chemn-stratigrphy. Methods of measurements of geologieal
timeTectonosteatigraphic framework of [Yharwar craton, an overview of Hastar, Smghbhum,
Hundellchand and Aravalli cratons, Eastern Ghat mobile belt, Central Indian Tectonic Zone:
Cretaceous-Falasogene boundary sections of Tndie. Strabigrphic boundary problems  Tre
CambranCambrian (PO}, Permian-Triassie{ PTr} und Cretaceous —Tertiary (K1 Jhoundaries.
Palacagene stratipruphy of Kachchh. Stratigraphy of the Himalaya.

study of Ichno fossils; Taphonomy and preservation. MorpholGeology, classification,
hiostratigraphy and evolutionary trends of Trilobites, Brachiopods, Rivalves, Cephalopuda.
Gastropods and Echinoids. Foramvinifera, diarmorphizm, morpholCealogy and biostratipraphy;
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Condwana Do and their sigmdicance. Palymogeolopy, tvpes ol Gondwang palynomomphs and it
importance

Role of groundwater in the hydrolepical eyele; Controls of Geology on groundwater oceurrence
and distribution; Classification of aquifiers wnd agquifer systems; Darcy's law, Hydradlic
conductivily, Enpineenng Propertics of rocles, and Snils; Properties amd gelection vl Construciion
Materinls: Landslides wond stability of 100l slopes: peological investipauon for Engincering
Projects.: geological investigations wnd criterie [0 sites selection of Dam sitex, Reservalrs
Tunnels and Dndges;

Unit-¥: ECONOMIC GEOLOGY & EXPLORATION GEOLOGY

Coneepts of Ohe Genesis, Distribution uf Ore deposits-Cilobal Perspeclive: Mode ol ocetirrences
and momphology of ore hodies, Controls of Ore localization; Classificalion of Ore deposits;
Processes of Ore formation — Mogmatic, Sedimentary, Metamorphic associations and
Weathering processes; Ore deposits and Plate Tectonics. Coal: Oripin, mode of occurrence and
types of coal: Proximate and Ultimete woalvsis, Coneept of Macerals and Microlithotypes:
Classification, rank, and grade of coal; Perrolenm: Ongin and migration of Petroleum. Dropertics
of source and reservoir rocks, Petroleum Traps: geological and geophysical methnds of
petraleum exploration; Petrolilerous busins of Tndia;

Geological Mapping lechniques; Geolopical criteria for minera] praspecting: Basic principles of
Geochemical Fxplomation :Principles and application of surface geophysical exploralion
techniques; Briel outline of various well logwing techniques; Strategic. critical and essenlial
minerals. Tndin's status in mineral production vis a vis world scenariy; National Mincral Policy
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