
Geology and Geophysics - GG 

PART � A :  COMMON TO GEOLOGY AND GEOPHYSICS
 
Earth and Planetary system, size, shape, internal structure and composi�on of the earth;
atmosphere and greenhouse effect; isostasy; elements of seismology; physical proper�es of
the interior of the earth; con�nents and con�nental processes; physical oceanography;
geomagne�sm and paleomagne�sm, con�nental dri�, plate tectonics�
 
�eathering; soil forma�on; ac�on of ri�er, �ind, glacier and ocean; earth�ua�es, �olcanism
and orogeny�  .asic structural geology, mineralogy and petrology�  Weological �me scale and
geochronology; stra�graphic principles; ma�or stra�graphic di�isions of �ndia�  Engineering
proper�es of roc�s and soils�  Wround � ater geology�  Weological and geographical distrivu�on
of ore, coal and petroleum resources of �ndia�
 
�ntroduc�on to remote sensing� Physical vasis and applica�ons of gra�ity, magne�c, electrical,
electromagne�c, seismic and radiometric prospec�ng for oil, mineral and ground � ater;
introductory � ell logging�
 

PART B � SECTION 1 :  GEOLOGY
 
wrystal symmetry, forms, t� inning; crystal chemistry;  op�cal mineralogy, classiqca�on of
minerals, diagnos�c physical and op�cal proper�es of roc� forming minerals� 
 

�gneous roc�s � classiqca�on, forms and tektures, magma�c differen�a�on; phase diagrams
and trace elements as monitors of magma e�olu�onary processes; mantle mel�ng models
and deri�a�on and primary magmas�  Betamorphism; controlling factors, metamorphic
facies, grade and vasic types; metamorphism of peli�c, maqc and impure carvonate roc�s;
role of Guids in metamorphism; metamorphic P���t paths and their tectonic signiqcance;
�gneous and metamorphic pro�inces of �ndia; structure and petrology of sedimentary roc�s;
sedimentary processes and en�ironments, sedimentary facies, vasin analysis; associa�on of
igneous, sedimentary and metamorphic roc�s  � ith tectonic sejng�
 
�tress, strain and material response; vriIle and duc�le deforma�on; primary and secondary
structures; geometry and genesis of folds, faults, �oints, unconformi�es; clea�age, schistosity
and linea�on; methods of pro�ec�on, tectonites and their signiqcance; shear zone;
superposed folding; vasement co�er rela�onship�
B orphology, classiqca�on and geological signiqcance of important in�ertevrates, �ertevrates,
microfossils and palaeoGora; stra�graphic principles and �ndian stra�graphy�
 
Weomorphic processes and agents; de�elopment and e�olu�on of landforms; slope and
drainage; processes on deep oceanic and near�shore regions; �uan�ta��e and applied
geomorphology�
 

�re mineralogy and op�cal proper�es of ore minerals; ore forming processes �is����is
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ore�roc� associa�on bmagma�c, hydrothermal, sedimentary and metamorphogenic ores�; 
ores and metamorphism; Guid inclusions as an ore gene�c tool; prospec�ng and ekplora�on
of economic minerals; sampling, ore reser�e es�ma�on, geosta�s�cs, mining methods�  woal
and petroleum geology; origin and distrivu�on of mineral and fuel deposits in �ndia; marine
geology and ocean resources; ore dressing and mineral economics�
 
wosmic avundance; meteorites; geochemical e�olu�on of the earth; geochemical cycles;
distrivu�on of ma�or, minor and trace elements; elements of geochemical thermodynamics,
isotope geochemistry; geochemistry of � aters including solu�on e�uilivria and � ater roc�
interac�on�
 
Engineering proper�es of roc�s and soils; roc�s as construc�on materials; role of geology in
the construc�on of engineering structures including dams, tunnels and ekca�a�on sites;

natural hazards�  Wround � ater geology � ekplora�on, � ell hydraulics and � ater �uality� 

. asic principles of remote sensing � energy sources and radia�on principles, atmospheric

avsorp�on, interac�on of energy � ith earth�s surface, air�photo interpreta�on,
mul�spectral remote sensing in �isivle, infrared, thermal �� and micro� a�e regions, digital

processing of satellite images�  W�� � vasic concepts, raster and �ector mode opera�on�
 

PART B � SECTION 2:  GEOPHYSICS
 

�he earth as a planet; different mo�ons of the earth;  gra�ity qeld of the earth, wlairaut�s
theorem, size and shape of earth; geochronology; seismology and interior of the earth; 
�aria�on of density, �elocity, pressure, temperature, electrical and magne�c proper�es of the
earth; earth�ua�es�causes and measurements, magnitude and intensity, focal mechanisms,
earth�ua�e �uan�qca�on, source characteris�cs, seismotectonics and seismic hazards; digital
seismographs, geomagne�c qeld, paleomagne�sm; oceanic and con�nental lithosphere; plate
tectonics; heat Go� ; upper and lo� er atmospheric phenomena�
 
�calar and �ector poten�al qelds; �aplace, B ak� ell and �elmholtz e�ua�ons for solu�on of
different types of voundary �alue provlems in wartesian, cylindrical and spherical polar

coordinates; Wreen�s theorem; �mage theory; integral e�ua�ons in poten�al theory; Ei�onal
e�ua�on and �ay theory�  . asic concepts of for� ard and in�erse provlems of geophysics,
�ll�posedness of in�erse provlems�
 

 �W� and �g� units of measurement, avsolute and rela��e gra�ity measurements; �and,
airvorne, shipvorne and vore�hole gra�ity sur�eys; �arious  correc�ons in gra�ity data

reduc�on � free air, . ouguer and isosta�c anomalies; density es�mates of roc�s; regional
and residual gra�ity separa�on; principle of e�ui�alent stratum; up� ard and do� n� ard
con�nua�on; � a�elength qltering; prepara�on and analysis of gra�ity maps; gra�ity

anomalies and their interpreta�on � anomalies due to geometrical and irregular shaped
vodies, depth rules, calcula�on of mass�
 

Earth�s magne�c qeld � elements, origin and units of measurement, magne�c
suscep�vility of roc�s and measurements, magnetometers, �and, airvorne and marine

2 of 4
http://sapan.freehostia.com



magne�c sur�eys, correc�ons, prepara�on of magne�c maps, up� ard and do� n� ard
con�nua�on, magne�c anomalies�geometrical shaped vodies, depth es�mates, �mage
processing concepts in processing of magne�c anomaly maps; �nterpreta�on of processed
magne�c anomaly data�
 
wonduc�on of electricity through roc�s, electrical conduc��i�es of metals, non�metals, roc�
forming minerals and different roc�s, concepts of ��w� resis��ity measurement, �arious
electrode conqgura�ons for resis��ity sounding and proqling, applica�on of qlter theory,
�ype�cur�es o�er mul��layered structures, �ar��arrouc� parameters, reduc�on of layers,
coeCcient of anisotropy, interpreta�on of resis��ity qeld data, e�ui�alence and suppression,
self poten�al and its origin, qeld measurement,  �nduced polariza�on, �me and fre�uency
domain �P measurements; interpreta�on and applica�ons of �P, ground�� ater ekplora�on,
en�ironmental and engineering applica�ons�
 
. asic concept of EB  induc�on, � rigin of electromagne�c qeld, ellip�c polariza�on, methods
of measurement for different source�recei�er conqgura�on, components in EB

measurements�  ��in�depth, interpreta�on and applica�ons; earth�s natural electromagne�c
qeld, tellurics, magneto�tellurics; geomagne�c depth sounding principles, electromagne�c
proqling, methods of measurement, processing of data and interpreta�on�  Weological
applica�ons including ground� ater, mining and hydrocarvon ekplora�on�
 
�eismic methods of prospec�ng; Elas�c proper�es of earth materials; �eGec�on, refrac�on
and w�P sur�eys; land and marine seismic sources, genera�on and propaga�on of elas�c

� a�es, �elocity � depth models, geophones, hydrophones, recording instruments b����,
digital formats, qeld layouts, seismic noises and noise proqle analysis, op�mum geophone
grouping, noise cancella�on vy shot and geophone arrays, fi� and �� seismic data
ac�uisi�on, processing and interpreta�on; w�P stac�ing charts, vinning, qltering,
dip�mo�eout, sta�c and dynamic correc�ons,  �igital seismic data processing, seismic
decon�olu�on and migra�on methods,  aIrivute analysis, vright and dim spots, seismic
stra�graphy, high resolu�on seismics, ��P, ����  �eser�oir geophysics�
 
Weophysical signal processing, sampling theorem, aliasing, �y�uist fre�uency, �ourier series,
periodic � a�eform,  �ourier and �ilvert transform, ��transform and � a�elet transform; po� er
spectrum, delta func�on, auto correla�on, cross correla�on, con�olu�on, decon�olu�on,
principles of digital qlters, � indo� s, poles and zeros�
 
Principles and techni�ues of geophysical � ell�logging�  �P, resis��ity, induc�on, gamma ray,
neutron, density, sonic, temperature, dip meter, caliper, nuclear magne�c, cement vond
logging, micro�logs�  �uan�ta��e e�alua�on of forma�ons from � ell logs; � ell hydraulics and
applica�on of geophysical methods for ground� ater study;  applica�on of vore hole
geophysics in ground � ater, mineral and oil ekplora�on�
 
�adioac��e methods of prospec�ng and assaying of minerals bradioac��e and non
radioac��e� deposits, half�life, decay constant, radioac��e e�uilivrium, W B  counter,
scin�lla�on detector, semiconductor de�ices, applica�on of radiometric for ekplora�on and
radioac��e � aste disposal�
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Weophysical in�erse provlems; non�uni�ueness and stavility of solu�ons; �uasi�linear and

non�linear methods including �i�hono��s regulariza�on method, . ac�us�Wilvert method,
simulated annealing, gene�c algorithms and ar�qcial neural net� or��
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