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GG Geology and Geophysics 
 

Common Section 

Earth and Plane tary syste m - size , shape , inte rnal struc ture  and c o mpo sitio n o f the  

e arth; c o nc e pt o f iso stasy; e le me nts o f se ismo lo gy – bo dy and surfac e  wave s, 

pro pagatio n o f bo dy wave s in the  e arth’ s inte rio r; Gravita tio nal fie ld  o f the  Earth; 

ge o magne tism and pale o magne tism; c o ntine ntal drift; plate  te c to nic s – 

re latio nship with e arthquake s, vo lc anism and mo untain building ; c o ntine ntal and 

o c e anic  c rust – c o mpo sitio n, struc ture  and thic kne ss. 

We athe ring  and so il fo rmatio n; landfo rms c re ate d by rive r, wind, g lac ie r, o c e an 

and vo lc ano e s. Basic  struc tural ge o lo gy - stre ss, stra in and mate ria l re spo nse ; brittle  

and duc tile  de fo rmatio n; no me nc lature  and c lassific a tio n o f fo lds and faults. 

Crysta llo graphy – basic  c rysta l symme try and c o nc e pt o f po int gro ups. Mine ralo gy 

– silic ate  c rysta l struc ture  and de te rminative  mine ralo gy o f c o mmo n ro c k fo rming  

mine rals. Pe tro lo gy – mine ralo gy and c lassific atio n o f c o mmo n igne o us, 

se dime ntary and me tamo rphic  ro c ks. Ge o lo g ic al time  sc ale  -  ge o c hro no lo gy and 

abso lute  time . Stra tigraphic  princ iple s; majo r stra tigraphic  divisio ns o f India . 

Ge o lo g ic al and ge o graphic a l distributio n o f mine ral, c o al and pe tro le um re so urc e s 

o f India . 

Intro duc tio n to  re mo te  se nsing . Eng ine e ring  pro pe rtie s o f ro c ks and so ils. Gro und 

wate r ge o lo gy. 

Princ iple s and applic atio ns o f g ravity, magne tic , e le c tric al, e le c tro magne tic , 

se ismic  and radio me tric  me tho ds o f pro spe c ting  fo r o il, mine ral and gro und wate r; 

intro duc to ry we ll lo gg ing . 

Παρτ � Α: Γεολογψ 

 Ge o mo rphic  pro c e sse s and age nts; de ve lo pme nt and e vo lutio n o f landfo rms; 

slo pe  and drainage ; pro c e sse s in de e p o c e anic  and ne ar-sho re  re g io ns; 

quantita tive  and applie d ge o mo rpho lo gy. 

Me c hanism o f ro c k de fo rmatio n; primary and se c o ndary struc ture s; ge o me try and 

ge ne sis o f fo lds, faults, jo ints and unc o nfo rmitie s; c le avage , sc histo sity and line atio n; 

me tho ds o f pro je c tio n;  te c to nite s and the ir signific anc e ; she ar zo ne s; supe rpo se d 

fo lding ; base me nt-c o ve r re latio nship. 

Crysta llo graphy -  symme try, fo rms and twinning ; c rystal c he mistry; o ptic al 

mine ralo gy, c lassific a tio n o f mine rals, d iagno stic  physic a l and o ptic a l pro pe rtie s o f 

ro c k -  fo rming  mine rals. 

Co smic  abundanc e  o f e le me nts; me te o rite s; ge o c he mic al e vo lutio n o f the  e arth; 

ge o c he mic al c yc le s; d istributio n o f majo r, mino r and trac e  e le me nts in c rust and 

mantle ; e le me nts o f ge o c he mic al the rmo dynamic s;  iso to pe  ge o c he mistry; 

ge o c he mistry o f wate rs inc luding  so lutio n e quilibria  and wate r-ro c k inte rac tio n. 

Igne o us ro c ks – c lassific a tio n, fo rms and te xture s;  magmatic  diffe re ntia tio n; b inary 

and te rnary phase  diagrams; majo r and trac e  e le me nts as mo nito rs o f partia l 

me lting  and magma e vo lutio nary pro c e sse s. Se dime ntary ro c ks – te xture  and 

struc ture ; se dime ntary pro c e sse s and e nviro nme nts, se dime ntary fac ie s, 

pro ve nc anc e  and basin analysis. Me tamo rphic  ro c ks – struc ture s and te xture s. 



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

Physic o -c he mic al c o nditio ns o f me tamo rphism and c o nc e pt o f me tamo rphic  

fac ie s, g rade  and baric  type s; me tamo rphism o f pe litic , mafic  and impure  

c arbo nate  ro c ks; ro le  o f fluids in me tamo rphism; me tamo rphic  P-T-t paths and the ir 

te c to nic  signific anc e . Asso c ia tio n o f igne o us, se dime ntary and me tamo rphic  ro c ks 

with te c to nic  se tting . Igne o us and me tamo rphic  pro vinc e s  and impo rtant 

se dime ntary basins o f India .  

Mo rpho lo gy, c lassific a tio n and ge o lo g ic al signific anc e  o f impo rtant inve rte brate s, 

ve rte brate s, plant fo ssils and mic ro fo ssils. 

Princ iple s o f Stra tigraphy and c o nc e pts o f c o rre latio n – litho stra tigraphy, 

b io stra tigraphy and c hro no stra tigraphy. Indian stra tigraphy – Pre c ambrian and 

Phane ro zo ic . Ove rvie w o f Himalayan Ge o lo gy. 

Ore -mine ralo gy and o ptic a l pro pe rtie s o f o re  mine rals; o re  fo rming  pro c e sse s vis-à -

vis o re -ro c k asso c ia tio n (magmatic , hydro the rmal, se dime ntary, supe rge ne  and 

me tamo rpho ge nic  o re s); fluid  inc lusio ns as an o re  ge ne tic  to o l. Co al and 

pe tro le um ge o lo gy; marine  mine ral re so urc e s. Pro spe c ting  and e xplo ratio n o f 

e c o no mic  mine ral de po sits - sampling , o re  re se rve  e stimatio n, ge o sta tistic s, mining  

me tho ds. Ore  dre ssing  and mine ral e c o no mic s. Orig in and distributio n o f mine ral, 

fo ssil and nuc le ar fue l de po sits in India . 

Eng ine e ring  pro pe rtie s o f ro c ks and so ils; ro c ks as c o nstruc tio n mate ria ls; ro le  o f 

ge o lo gy in the  c o nstruc tio n o f e ng ine e ring  struc ture s inc luding  dams, tunne ls and 

e xc avatio n site s; natural hazards. Gro und wate r ge o lo gy – e xplo ra tio n, we ll 

hydraulic s and wate r quality. Basic  princ iple s o f re mo te  se nsing  – e ne rgy so urc e s 

and radia tio n princ iple s, a tmo sphe ric  abso rptio n, inte rac tio n o f e ne rgy with e arth’ s 

surfac e , ae ria l-pho to  inte rpre ta tio n, multispe c tra l re mo te  se nsing  in visible , infrare d, 

the rmal IR and mic ro wave  re g io ns, d ig ita l pro c e ssing  o f sa te llite  image s. GIS – basic  

c o nc e pts, raste r and  ve c to r mo de  o pe ratio ns. 

Παρτ − Β:  Γεοπηψσιχσ 

The  e arth as a  plane t; d iffe re nt mo tio ns o f the  e arth;  g ravity fie ld  o f the  e arth, 

Cla iraut’ s the o re m, size  and shape  o f e arth; ge o magne tic  fie ld , pale o magne tism; 

Ge o the rmic s and he at flo w; se ismo lo gy and inte rio r o f the  e arth;  varia tio n o f 

de nsity, ve lo c ity, pre ssure , te mpe rature , e le c tric a l and magne tic  pro pe rtie s o f the  

e arth; e arthquake s-c ause s and me asure me nts, magnitude  and inte nsity, fo c al 

me c hanisms, e arthquake  quantific a tio n, so urc e  c harac te ristic s, se ismo te c to nic s 

and se ismic  hazards; d ig ita l se ismo graphs,  

Sc alar and ve c to r po te ntia l fie lds; Laplac e , Maxwe ll and He lmho ltz e quatio ns fo r 

so lutio n o f d iffe re nt type s o f bo undary value  pro ble ms in Carte sian, c ylindric al and 

sphe ric al po lar c o o rdinate s; Gre e n’ s the o re m; Image  the o ry; inte gral e quatio ns in 

po te ntia l the o ry; Eiko nal e quatio n and Ray the o ry.   

Abso lute  and re lative  gravity me asure me nts; Gravime te rs, Land, a irbo rne , 

shipbo rne  and bo re -ho le  gravity surve ys; vario us  c o rre c tio ns fo r gravity data  

re duc tio n – fre e  a ir, Bo ugue r and iso sta tic  ano malie s; de nsity e stimate s o f ro c ks; 

re g io nal and re sidual gravity se paratio n; princ iple  o f e quivale nt stra tum; data  

e nhanc e me nt te c hnique s, upward and do wnward c o ntinuatio n; de rivative  maps, 

wave le ngth filte ring ; pre paratio n and analysis o f g ravity maps; g ravity ano malie s 

and the ir inte rpre ta tio n – ano malie s due  to  ge o me tric a l and irre gular shape d 

bo die s, de pth rule s, c alc ulatio n o f mass. 
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– Ele me nts o f Earth’ s magne tic  fie ld , units o f me asure me nt, magne tic  susc e ptib ility 

o f ro c ks and me asure me nts, magne to me te rs, Land, a irbo rne  and marine  magne tic  

surve ys, Vario us c o rre c tio ns applie d to  magne tic  data , IGRF, Re duc tio n to  Po le  

transfo rmatio n, Po isso n’ s re latio n o f g ravity and magne tic  po te ntia l fie ld, 

pre paratio n o f magne tic  maps, upward and do wnward c o ntinuatio n, magne tic  

ano malie s-ge o me tric al shape d bo die s, de pth e stimate s, Image  pro c e ssing  

c o nc e pts in pro c e ssing  o f magne tic  ano maly maps; Inte rpre ta tio n o f pro c e sse d 

magne tic  ano maly data . Applic atio ns o f g ravity and magne tic  me tho ds fo r mine ral 

and o il e xplo ra tio n. 

Co nduc tio n o f e le c tric ity thro ugh ro c ks, e le c tric a l c o nduc tivitie s o f me tals, no n-

me tals, ro c k fo rming  mine rals and diffe re nt ro c ks, c o nc e pts o f D.C. re sistivity 

me asure me nt, vario us e le c tro de  c o nfiguratio ns fo r re sistivity so unding  and pro filing , 

applic a tio n o f filte r the o ry, Type -c urve s o ve r multi-laye re d struc ture s, Dar-Zarro uc k 

parame te rs, re duc tio n o f laye rs, c o e ffic ie nt o f aniso tro py, inte rpre ta tio n o f re sistivity 

fie ld  data , e quivale nc e  and suppre ssio n, se lf-po te ntia l and its o rig in, fie ld 

me asure me nt,  Induc e d po lariza tio n, time  and fre que nc y do main IP 

me asure me nts; inte rpre ta tio n and applic a tio ns o f IP, g ro und-wate r e xplo ratio n, 

mine ral e xplo ratio n, e nviro nme ntal and e ng ine e ring  applic atio ns. 

Basic  c o nc e pt o f EM induc tio n in the  e arth, Skin-de pth, e lliptic  po lariza tio n, inphase  

and quadrature  c o mpo ne nts, Vario us EM me tho ds, me asure me nts in diffe re nt 

so urc e -re c e ive r c o nfiguratio ns,.  Earth’ s natural e le c tro magne tic  fie ld , te lluric s, 

magne to -te lluric s; ge o magne tic  de pth so unding  princ iple s, e le c tro magne tic  

pro filing , Time  do main EM me tho d , EM sc ale  mo de ling , pro c e ssing  o f EM data  and 

inte rpre ta tio n.  Ge o lo g ic al applic atio ns inc luding  gro undwate r, mine ral and 

hydro c arbo n e xplo ratio n. 

Se ismic  me tho ds o f pro spe c ting ; Elastic  pro pe rtie s o f e arth mate ria ls; Re fle c tio n, 

re frac tio n and CDP surve ys; land and marine  se ismic  so urc e s, ge ne ratio n and 

pro pagatio n o f e lastic  wave s, ve lo c ity – de pth mo de ls, ge o pho ne s, hydro pho ne s, 

re c o rding  instrume nts (DFS), d ig ita l fo rmats, fie ld  layo uts, se ismic  no ise s and no ise  

pro file  analysis, o ptimum ge o pho ne  gro uping , no ise  c anc e llatio n by sho t and 

ge o pho ne  arrays, 2D and 3D se ismic  data  ac quisitio n, pro c e ssing  and 

inte rpre ta tio n; CDP stac king  c harts, b inning , filte ring , d ip-mo ve o ut, sta tic  and 

dynamic  c o rre c tio ns,  Dig ita l se ismic  data  pro c e ssing , se ismic  de c o nvo lutio n and 

migratio n me tho ds,  a ttribute  analysis, bright and dim spo ts, se ismic  stra tigraphy, 

high re so lutio n se ismic s, VSP, AVO.  Re se rvo ir ge o physic s. 

Ge o physic al signal pro c e ssing , sampling  the o re m, a liasing , Nyquist fre que nc y, 

Fo urie r se rie s, pe rio dic  wave fo rm,  Fo urie r and Hilbe rt transfo rm, Z-transfo rm and 

wave le t transfo rm; po we r spe c trum, de lta  func tio n, auto  c o rre la tio n, c ro ss 

c o rre la tio n, c o nvo lutio n, de c o nvo lutio n, princ iple s o f d ig ita l filte rs, windo ws, po le s 

and ze ro s. 

Princ iple s and te c hnique s o f ge o physic al we ll-lo gg ing ,  SP, re sistivity, induc tio n, 

gamma ray, ne utro n, de nsity, so nic , te mpe rature , d ip me te r, c alipe r, nuc le ar 

magne tic , c e me nt bo nd lo gg ing , mic ro -lo gs.  Quantita tive  e valuatio n o f fo rmatio ns 

fro m we ll lo gs; we ll hydraulic s and applic atio n o f ge o physic al me tho ds fo r 

gro undwate r study;  applic a tio n o f bo re  ho le  ge o physic s in gro und wate r, mine ral 

and o il e xplo ra tio n. 

Radio ac tive  me tho ds o f pro spe c ting  and assaying  o f mine ral (radio ac tive  and no n 

radio ac tive ) de po sits, ha lf-life , de c ay c o nstant, radio ac tive  e quilibrium, G M 
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c o unte r, sc intillatio n de te c to r, se mic o nduc to r de vic e s, applic a tio n o f radio me tric  

fo r e xplo ra tio n, assaying  and radio ac tive  waste  dispo sal. 

Basic  c o nc e pts o f fo rward and inve rse  pro ble ms, Ill-po se dne ss o f inve rse  pro ble ms, 

c o nditio n numbe r, no n-unique ne ss and stability o f so lutio ns; L1, L2 and Lp no rms, 

o ve rde te rmine d, unde rde te rmine d and mixe d de te rmine d inve rse  pro ble ms, quasi-

line ar and no n-line ar me tho ds inc luding  Tikho no v’ s re gularizatio n me tho d , Singular 

Value  De c o mpo sio n, Bac kus-Gilbe rt me tho d, simulate d anne aling , ge ne tic  

algo rithms and artific ial ne ural ne two rk. 

 

 

 

  


