3 et 18

Paper - bt Economlc Geology, Gco!ogy of raw

matcrlal and resources of India

and Metamorph:r:.,epctrg;lqu | 3hrs 50
Paper--VI Environmental Geology applied
_ geology‘, ficld geology.
Practical ITI Pertaining to paper V,
~ Practical work 35
Sestional work 5
Field work 5 "~ 5hrs 50

Viva on fieXrd work 5

Note : In addition the courses prescribed for laboratory

work, Geglogy excursion will be arranged each year for

study rocks in field and visits to mineralised area

and Aites of Geological . occurances.

'Dcthailed' Coursés of Readip'g'
B. Sc. Ist year General for examination 1989 after 8 to 10

lectures of an hour for each unit.

Poper —I : Crystallography, Discriptiv'e and Optical Minoroiogy.

Crys'tallngtaphy
Unit I ¢ Introduction and definition of C’rysta!lograhhy.

—Elementary idea about crystal formation.

—Blements of internal structure-

« -

——Morphologlcal characters of crystals Faocu, cdges,
solid angle, Crystal forms, Hemmorphism. Hemihedrism

—System of crystal notation, parameter, indices, use of
contact Goniometer.



-
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“Usit 2': General xdea of symmetry operations.
- Elements of symmetry.
—Laws of Crystﬁilography

3 —Prehmmary ndea aboqt sterographzq projection. of
crystal, g

—Basis of ciass:ﬁcatlon of crystals in systems and class.

Unit 3 : Study of symmetry and forms of' the followmg symmetry
classes, = * BE v e j q

('

Isometric Svstcm : Galena' type, Pyr'itei type, Tetrahed-’

5 flte : ;

Tetragonal system: Zircon tybe, (‘halcopynte type

Hexagonal System : Beryl type, Caleite type. Tourmaline
type. A=

Orthorhombic system :  Barytes type,

“Monoclisic system': = G'jfbsiifn type!

Triclinic system : Axinite type.

-Elementary 1dea about qunning ;ts type.

Mmerology

Unit 4 DtﬁﬂlllOﬂ -and scope of mmerology._

— Ph} s1cal characters of mmerals de?endlpg upon CO]ICS"
ion and elashclty, Spemﬁc gravﬂy, Txght Heat Electrlclty.
magnetism, taste and odour,
-—Class:ﬁcatmn of mmerals

| —Elementary xdea about crystal chemlstry

AR £ VI FEHGHS B2
- Ilomorphlsm Polygnorphxsm and Pseudomorphrsm
P2 i b ';'.‘.: :

PR R R RR e B0 2 T RS o B -

LUnit xs Study of physxcal and chemijcal p‘:opert:es class:ﬁcatioq,
L tJdddaiuing ' L
' alteratlon dccura:fcesi\and uses of foﬂomng groups of

g4 10 1-:

minefals' 45d  their s lpecles i
Qu_artz-, . L ofh) S8 fo

Felspar,



..
Fcldspalhmd ’(Neple’hne Sodehte, ‘Azurste).
ﬂ-Amphlbole ¢ (Hoxnb]ende Tre¢molite, Actinolite,
e oy ,Q,L,r, /550w Asbestos),
S —Pyroxene (Hypersthenc Enataute.Authe, Diopside)
_ —Mica : (Mescov;te, Biome, Lepldohte)
~Unit 6 : Study of Physnoal Chf*maca! prop*rtles alteration occus
Al rance and uses offollowmg minerals :-
Olivine, Garnet, Epidote, Chlorite; Andalisite: Stauro-
lite, Sphene Topzz, Tourmaline, Talc, Gypsum, Calcite,
Serpentine, Apatite, Flouliteg Corundum, Kyanite, Ba«
rite, Bery), Zeolite, Aluninjum, Silicates, Sillimanite,
Zircon. 5 s "o
"Optical Minerology :
Unit 7:  — General pnnclples of optics.
Construction, uses descnpnon of Petrologlcal microscope
— Accessory pl_a;es and their uscs.
- Elements of optical cry'stollogr_aphy.
—Isotropism and ‘Apisotropism. "
Unoaxial and Biaxial minerals.
—General 1dca about refrcctwe index, double refractlon .
¢ Extinction; Pleochro:sm and interference colours
Unit 8 : Study of optical pl’Op( rhes of lhe mmerals gwen unit 5
~and 6 ofthe papcr .l Bt Y ik
| Paper-lL. Palac ontology, pnnclples . of- Stratigraphy;' Sedimentas
: tion.and sedimentary petrology. .
Unit I ._Board‘Cl_a,s,s_iﬁcétioo_.o-[_.nganitm-.,-,, cratetd
- —Introduction, deﬁ;nition,'apd importance of prlaconto~
‘logy and its branches. .
—Fossils ;- definition, r(qulsnes and mode of occurant
and preservation, - v Drield



Uni: 2

Unit 3

Unit 4

6

— Applied aspects and. usels-‘-_.-g,_lf fossils in varicus fields of
earth science Viz;, as indices of -Palacography, pala-
eoclimates, -Palaedecol'og-y, organic evolution ani
stratig aphic relation s
—Concept of orgamc evolunon '

Study, _clasmﬁca_t,'mn MOrophnlogy, Distribstion and

Geological history of the ¢ isses i~

Phyllum Metlusca. Palecepoda (Bivalvia), Gastropoda,

and Cephaopoda:’
phyllum Crhchiopcda.‘ :
Study of Phyllim Artbropoda (class Trilobita) its

Morpholog, classiﬁcation- and (‘eoldgical bistory,
Phyllum Coclcntrata (Class Anthozoa corals)

Morphology, Gcologlcal h1story

Phyllum Echinodermata : Brief survey of ‘ﬁaajor classes
class Echinordea and Crinoidea their Morphology, classi-
fication, Geologica.  distribution.

Phyllum Protochordata (Order Graptol~idea) its Morph-
ology distribation and .Geol'ogicai history.

A brief account of the vertibrata sequenca through the
tinde.

Evolutionary trends in man, horse,

A

—Introduction of plant kingdom-classification.
— Description, Morphology of following plant fossils :-
Glassopteris, Gangamopteris; Verubrana Ptillophyllum,

Lepldodenoron Wllleansoma. g

Principles of Strahgraphy, Sedlmentauon and sedimentary
Petrotogy:

Unit 2 Stratification and various factors (Physical Chemical
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and biological ‘controlling stratification.

—Code of stratigraphic nomenc]aturc in India, various
stratigraphic units,

-+ Correlation (Both for fossiliferous and Unfossiliferous
rock different method).

Unit 6 Sf:difh‘i:u'ta_rﬁ cycles and processes of scdiﬁleutation
. — Lateral various in rocks,
- —Facies cbncept in stratigraphy.
—Standard Geological time scale.”

-—-Transporlatlon, Depolltlon of sedlments in Marin
' ‘basm i i ’

Unit 7 Dlgencss and thhiﬁcatlon
— Composit,on of sedimentary books.

. . ., . Textnres .and structure of sedimentary rocks and
s their formation. . ., . v

—Claasiﬁcation of sedimentary rocks,

ﬂImt 8 Megascoplc and microscopic study of the following rocks
e o types & ‘Conglomerates, Braccia, Arkose, Sandstone,
' 'Grewacke, Shale, Limestone, Marl; Dolomite, Peat,

-and Lignite.
., Practical I relating to Paper I and IL
A Crystallography : e eousan

| Study . of crystal  models, Drawing of crystallogra-

phic with uait cell, Morphological study of (Symmea-
tary elements) drawiné of élin'ogtaphic [;rojection ';)f
crystal forms of . normal  classes of the followir}g
system .; - ; |

Cubic, Te:rawonal Hexagonal Orthochomplc Molo-
clinic.

C -

Uses of Ceriometer measurement of interfzcial angle,



~ Minerol ogy

.Study of ghysncal prop,rt;es and d*termmatmn of hard-
pess and gpecific gravnty .and opt:cal _.phenom:non of
mme.rals in hardspeeimen, (1 oo

S OO ATk A

.,'MegascOplc ltudy and jpot 1ient1ﬁcat|on of mmerals

“(listed in theory papers) and thelr d:ogouestlc character

Microscopic study and 1dcnuﬁcat|on ot‘ the following
mmerals e ey ,3':',-,,:;_.-.'_\ ','.'5.. i

Quartz O:thoclasey Mlcroluie, i/ Plagiaclase, Olivias,

Augite, Hyparsthenqn, ‘Hornblch.,, Actinolite, Biotite,

Mascovite, Clacite, Toufmzlm Z rson, Carast, Calorite

Sphene.
Palaeontology

Duscuptlon and' d‘ntlﬁuation ot‘ fol!owmg important
fossils their age and TaxOnomy. ' ¥

Mbillusea * Trtgoma. Gryphea, Umo P..cton, S_pondylus, Arca

Cardlta, Nanca. Turntcua”Ccrqth;um, Murex Plcuroto-
maria, Physea, Trochus, Orthoceras, Wautilas, perisphinc- |
tis, Hildoceras. Coratites, Stephanocsras Belemnites.

"Brachmpuda  Tersbratala; Spltlﬁer, Syrmgothyms Phynchonella
Products Atrypa,

Ecm:mdcrmata Ham!astcr. Micraster, Plypaaster, Cidares,
Coral : Calceolo, Zaphrentes : o
Graptohte Monoguptus Dydmngtap tus.

Plant Fossils Glossopte is. G 1ago @ yptris, Vertibrié. Btillophyllum
Mgmpic--hn'd JMicroscdpié study of « sedimentary rocks
given in the theory and their ideatification and environment,
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B. Sc. Hnd year Pass L0Urse, ri.  ynolGiiony]

A4 i A | - s j'a' h J 5

For sxammatl,on A <1990 ang' aTtei' §'to' 10 le'ct 'iffles per unit),
oo a0 ‘fq‘:';n')“

]Paper L : Physical Gdnera‘f Géo! ban}i Str{mtural Geo!ogy.

b yLiu LB, 108
Phys:cal and General Geology

S i ! (_"_f Y618 Jj 1E28d i
Uit 1 Geo ogy dgﬁmuon its subd:v:slons scopefaﬁb relation

with other sclencas

1)
| - o N 4

& --E'a.ﬂl;sﬁ Eelatilop w:th solar systqm‘&Esahthsfshape struc:
: o ture and su‘lfatb; Ie :ef Ongln and» Age of " the earth,
Intenor ofthe earth R R T T ery ) oo
Fag :;.\.’lt AR " ‘
Ul!lt 2 .Bagin Jdeafuf ;iimmﬁh:sn'-n‘“’ B
--Eart.l‘;n‘(;ug,k_cs, Volcanism, their cduésis“eff c?;!typgesjand
d;ss}.{ Eugn sl oD maw it i

il -

—Mountam b_ulldm_g-epe’osogeufc and” orgenlc ,movements
; s pyddeid "“'

Unit 3, Weathermg and Mass wastgng,(,.
ey 7 Lew ERRYI0 ATAUINTL

—Erosional, depos:timbftaiﬁr S'ahd Geologxcal works of

IR
Running: water:" Grouad « water and ' Gac:ers

TuiNa 00 GO0 ; aWo L slado, _
Unit 4, . El‘ﬁi:ﬁ‘ﬁ%’l’ d’ positional features 'and Gcolo_gigal works
~ of wind, Oceans and ]ers iz e YR N? . Wase

JE S gy

R T

I'""

— Principles. of isostacy, continental drifg;: % i

Suurturat\:ceo‘lb'g};”) IrERuoE 1 " 4 2 /

BA.JE lt:.r 193 ,qs_.‘,;u : e ';'ﬁ' iIBWIEL
Unit- S, - Elementry'__ concept of structura.! geology o
.I hh)l :

, - ~—Mechanical principles of deformanon

L 3

D1 HESCTIOYT 10 nall
gihal ol 2idL0 4

: -—Deﬁg:t;on of fq;oe, . 8tress

i“

and str_ai'n;-‘ ‘mechanics - of
' ‘plastw deformat:on.

i M2 [
i |

'_Elementry dip, strike,

thickness  and width! of oytd
crops, . A R o ol ¢



Uait 7.-

Unit 8'.
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Terminology and~'dc’scri;§fibu' of foldu, its types and

classification Effects of folds on the “outcreps and their

recbguition. Top and bottom of bed. Plunge'and raise of
folds. drag folds.

—Joints scts systcm and class:ﬁcanon Distinction from
faults. ‘

—Elementary idea about refolding uses of folds.

~Faults, its tsrminology ' Cypis and classification of fau-
Its, Bffects of faulis on the outcrops.

— Reverse faults and !hrusts.;'Normal faul-ts and uses of
faults. Dcfinition on window, klipe and Nappe.

Unconformity, its types, their recognition,

— Distinction between unconformity and faults,
—Inclir-outclir and their significance,
—Hort and grabben.

—Clinometer compass=- ~Brunton compass and measurems-
cats of dip,, strike and direction.

—Elemcntary idea of Topographic: features.
—Location I own Fosition on topogmphlc maps,

Papg:r-lv _Stratigraphy and Igneous 'Petrology.

StratigraPhY':‘_"‘-_ T e e P A et R TR

Unit 1

Unit 2

Brief account of Archacogoic rocks.
—Dharwar Supsr Group of Karnatalsa.

—1Iron "ore group of ::Indig.

— Distribution of Protrozoic rocks in Todia and type

 ar:a stratigraph of the Cuddapah super group and Vindh-

yan supergroup.

Distribution of Palaczoic rocks in India.

—Haimanta system and math quarizites. ’



Unit 3
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~Permo carboniferous of Spiti and Kashmir,

. —Gondwana Super group (Lower Gondwana sequence,

upper Gondwana sequence ind classification,

Distribution of merozoic rocks in India.
—Iriassic of Spiti,

—Jurassic of Kutch,

Unit 4

—Critaccous ':_-'ncks of South-East Coarts.

—Bagh bed, Umaria marine bed,

Deécan Trops-[ntertrappean and Infra_trapp_caq. .

— Distribution of Tertiaxy rocks in India.
—Siwalik system-in Jammu, '

—é\;bathu, Dharmsala, Dagsai. and Kasauli group.
——Kareig‘ beds of Kashmir.

Igneous Petrology :

Unit '5

Unit 6
f

Unit 7

Igneous rock: and theu' consutuents.

-—Nature and compomtson of Magma,

— Forms and structures of Igneous rocks Extrusive
and. [ntrusive rocks.: * '

—Elemeantary, idea about origin of Magma.

Common Textures orlllg"neous rocks. -
—Bases of classification of Igaeous rocks, -
—Tabular class:ﬁcauon. ¥ -
—Elementary idea of s:rlckau‘ens c!ass:ﬁcanon.

Crystalhsauon of Umcomponent system,

—-Bmary system,

—Crystallization of quartz Albite and Albite-Anorthite
system- |

— Bowens reaction principle and reaction series..
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(8 Ele?‘?ﬁﬁﬁzﬂdﬂ.ﬂ D&Magmatic différentation and assi-
_‘P'ﬁ%}g,%,?&&rogmpjygslssgr:ptm and* elépiéntary idea

ot Pe‘&?&%mf the fouawg =sbiioi) T
Grantite : e
‘Charnogjrite: i >yt o cnovin ;r peis
Syenite and Nephelene syemtq;z Fi¢ e
Gabbro SutioBt ‘I oissRi
Peridotite '. Dl
Bagalt.#t1£002 20l Dusk 103401 Mv
Dolertie ol sarmginamll Lad dy
Dtonte SoE G nuea bRl Boy T nteald
Practical 1" Rca?:t;g to paper III and [V
ginng k-

Structural Geoaogy - Readmg, to. paper to geOgraphlcal maps of

! survey of Indla in d:ﬂerent scales &
JHER f'.; ' ™
Locahng own pos:tnon _on map.

— measuring dip, strike, dlsc{rtlon beanng and back—
idy s adaon sl € 1o6
bearing with' chnometcr compass and Burnton compass,

STSIER VIR 37 Eob
—Completion' of outcrops on contoured ma P,l
1 Yo 2sunau Gis ML -

¢ —Study aﬁ& mtcrpretauon of g:mplm genlogxcal ‘maps,

-—Prmqrauonmfsgeologmal Cross-‘section of sm;le m- s

-8 ;
re :mfle prob}ggalswo}n W'idig %ﬂ%ﬂm and. thickuss
of stra

2l ) s 59 10 EvvLd -
747 EA L b7 ..;i-, TUFTS: TP E
= Drfmminition of s d'&ﬂ%d..zdlrsqtm from two
appa t g s |
- renalgfefsagg«ﬁ? mqgt %RM?‘Q‘!&W‘I{Q.@ rue - dip
3 dffgdig

Stratigraphy :— Recd

P-_
J-r‘! 3

. e
i L..--. 1\‘[“1 i 5 nL Lt B 3

ogmuon of srmn]e sugn‘%r v? C'I rock and

Preparation of stratigra hic colum NS
WiA bap oid! Agmrrnp?o BONESI 641D

Igneous Pcti-nlogy Megascopic study. and description ot follow-

ing rockaf and !{hﬁi:}d%%?l:‘f;l’cerf}l% iaggﬂl‘dg&gmggtlmn.
Franfits "0
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Pegmame' :
“dﬁ'ﬁfﬂéﬁk&w Yo wapddarad Sutls sebi 1
Seyﬁrﬁﬁﬁnd"nephel‘&& syﬂe,t&-., gigemps
Gabb}'a« o1 & ot ,.:‘u‘i"!_ ﬁﬁ l LA ._‘__;{“. i ey }.": 3

D ‘r\erltg{}q?dﬂ 1..::]” i'} l J‘” f L -‘.‘? ‘I-J:t._ vt ..I X
T L .

: ‘Gefé':t.!;ﬁzz asny . 163

"

;0 .Basaitw aq s 'f'“‘"‘ *‘*-'-3 guitisenyy, J8f

t-%‘;Bhonahtq_:.:--. 7 hne Hbiinsagosls SO Ly
: Daei'té:?«. %a sipoqul w10 ROHE g Bosf et

Microscopic study, description, clastiﬁcation-'ﬁnd idcgﬁﬁ,cation
; ’,'."t!.‘.'.i.g;_j:"‘«-:”j b
of following rocks, .

-! :.' T .g_- ‘t':- If

Granite. o -3 sy
Charnockite. = - : _ it mirt s
Syénité. ©dasheil thHpRO €31 g Adigow RI9 {

- ‘N‘gebelﬁqasypqi&ﬁ: qherk - a-'."'."-'i;l'.':-._:'-" Tre. ¢ ,“ Clgasicty @
Gabbro. - {aisisny
P I.B%s.?l}‘ii : 1 Y 4 3 '.-'___“ : "TI YR "; w3 l, 3 T
DiOfitQ. 1 ¥ e ) : '/;‘ i

i BSc llIrd Year Pass Coufscs

kel ’ & R L 48]

For examination in 1991 and after at the enﬂ of 3rd year
8 to 10 lectures per unit).

I
fo e B0 \ —

Paper V : Economic Geology, Geology of Raw o aterial, resources
of India and Metamosphic Pctrology, 49 oiflusnmeitk
+  Economic Geology,, Raw ma{erml and: resourees; of. {ugxa‘ i 7 Sul
Unpit I Econommtﬁwlegyﬂ it§! &ﬁmtmn‘scoﬁa and® tcrmmology.
—Syngenetic-Epigenetit’ ' iiveralé’ depdsite it
—-Egnﬁe@&p}m .0, ﬁ\ass;ﬁcasxomaf mine ra‘ludtpDSIts
- —Control efiore mmpm,hmsmmn aolleeliien Sid

—Geological thermameters.
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Fundamental of ore genesis,

Brief idea about processes of ore formation.
Magwatic and. Hydrothermal processes,
Oxidation and supergene, enrichment,

— Mechanical and residual concentration.

Unit 3 Physical properties, chemica! composition, mode of
" occurence ‘Geographical and Geological dis’ribution
and uses of following ore deposits of India. °
iron

‘Manganese
Capper

Lead & Zinc.
Aluminium.
Mineral wealth of Himachal Pradesh.

Unit 4 General apprai'iz'\l of India’s mineral wealth and raw
material, e
—-Fucl mmerals-coat petroleum their origin, dismbutmn
 and. ‘uses. in India.

—-—Physlcal properues, compomtlon, occarance and origin
of following non-mettalic minerals in lndla.

-—-Mwa i
- Magncl_ite ,
"-—Gypsum o

Metdmorphlc Petrology

Uuit & Metamorph:sm, dcﬁmtion and’ process
_ —Agcnts and their rock in metamorphism,.

—Types of 'metdmorphism._ '

Upit 6 Texture and structure of metamorphic rocks,
—classification of metamorphic rocks.



Unit 7.

Unit 8.

15
—Nomenclature of metamorphic rocks.

—Elementary idea of Depth zones is metamorphism.
- Concept of facies.

Dyngmic metamorphism and its products.
—Dysamothermal, metamorphism and its products,

—Contact metamorphism.of pelite and carbonate rocks.
-—Reginal metamorphism of Politic and carbonate rocks.

Introduction to metasomatism, types and products.

 —Petrographic study. of common types of ‘metamorphic

rocks and their identification.

—Metamorphic facies.
Migmatites,

Paper—Vi : Environmental Géology, Elements of Applied Geology

and Field Geology.

.E‘nvironmcntal Geology -

Unit 1.

Unit 2.

Fundamental principles of environmental geology, its
definition and scope, ' e
— Basic concepts in brief.

— Physical system.

- Geologic Hazards, Iandslides, its causes and remidial
measures, prevention and ideatification.

Geologlc resources and energy wlinerals.
—Minerals, and pOHllthﬂ

~—Water resources and cncrgy
~—Forrii fuels and energy. --
— Atmosphere its pollution, causes and remcdies.

S

~
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Unit 3 Earthquake hazards, its causes and remedies.

—Prediction: ofi Barth' ‘quakes, - <100l

- cons:ructmnsmm Emhanakes | ptote “aPeas;

—Volcaoic hazards, its cmses?aud *retﬁed%és

~DefOieoh SRS s 20 o

Umtfd Hlﬁnan abtivity~ fo:-'fn Gg"a ahd ‘sullage. mdustnes
XS0 sanﬂEﬁ"pBlﬂtlbﬂ and!péutmn loadz:! o
: .»—anliuthntsaa;nd‘{remadwé Ticiniamy fanigai-
_ —-E!ementary idea ' of. water quahty and dcstructwc
“ efféctst of’*ﬁ“&ter p‘éil’itfaon‘“ e R
- -Wastadlqus,a*l Land{.t.t reatmthts'ff '

forfi gl el ¥ B i ¥ 8
: "_-.';l.._-v .f'}:._,l TR T s By

Elements of Apphed Geology andg E_;eld Ggqlo,gys 3

Unit 5 J,ntrodu t:on to mdustnal mmeralogy o3 e 0

—Industnal speclﬁcatlon of mlnerals for following
Bl s yaDy Uibasmnaiirad L 10 et
“ndistriés.

"F' FLTILY, t:lli frl 'J.l »I
—Fertihzer . '

' —Buxldmg matenal (cement and goqs;mvtmq : e

o

_Locatlon of chemlcal mdustnes a‘f-'.-?..,r-*.gpﬂﬁ!..uplapfxin,g;
i iBInSinmanyns” 3 b

'-‘9'\ -_r"-.

v W

Unit '6 Indla 8 Mlneral Pohcy : o5 By 2 -puili g
+ —Properties ot gemstones., T T S
— Methods of mineral expldfﬁtlon C
—Introduction to mining methods (open cast and
under: ground) &b Rt- AL

& ——-Future ‘Tesources: of nitneral Supphe's

) Unit 7 Introduétrou and uthatlon of ground water and
hydrologic cyc!e Gl
—Methods of gréundwater eprorat:on
—Artificial recharge, Y = Uil
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Unit 8 Priacipies of remote Sensmg techmques

-—Study of 50il types.

—Priociplés’ ‘of Geol ‘-gncal Sur've'fiﬂg.

—Geplogical mapping with chain' ‘and compars,

Practical-1L

Econnm*cGenrOgay it g T a0iarEh ¥

Megqrscqu« ;tqdy of nlgyarcgl Chemigal -propeérties -and
|dent;ﬁcat|on 0; fo!lowmg ore minerals :~-

'-Iron magnetite, Him mte Pynte, Pryatl?txte; Ilmcnltg

~ Manganese : Pyrolucite Psxlomclane Rhodosnte, Rhodo
Crosite; 3daal Ly

-

—Copper : Cupeme ChalcOpynte Chalcocstc Melach:te

.
o ok -8 3
§.ofr ir I<.:L

'-—Le’ad—ch ard Tln i chile, Spflalritc Ca.;sltlnte

Galcna Ccruwte __ ) "
-—Alumtmum _ Corundum‘a Bauntc,”sfmne]

Other Minerals : Hal:te. Ka:mte. Calclte, Anhydrite, Ggpsum,

[[’ fteD o3

apdtl’te Fﬂmﬂte Baryres, chl‘ Magnesne,
© 2 Cinndbar, °? Graphitél ngnlte ‘Anthracite,

Chroaite, 7 Lépidolite, " Mifeed!rte Biotite,

Talex, Stibnite, Realgar, nrpnment tapax,
f
_pative, copper, M@Iqh;lenﬁe Azume‘ Grap‘hxte,
- Siderite! j

Metamorphic Petrology“"

ks V"
Megasooplc study of followmg rocks and the!r ﬂefcppnon

and {ndentifrcation. ‘Petrological description and identification of'
. the following rogks, i~

..PhyllitegsSchist, Gheiss, Marble.

Chain and compass mapping.

i pC iR SRR S e g e
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B.Sc. Honours Course in Geology
Scheme of Examination

The 3 year B.Sc. Honours course in Geology will consists of
Examination in Theory papers and the practicals inecluding the
field work, Thrre shall be Eleven Theory papers (Paperi to XI)
each of Three duration, There shall be one Practical {containing
two patrs of 45 hours duration each at ‘the end of Ist and 2nd
years and three practicals of 41 hours each at the end of 3rd years.

The honours examination for the Degree of Bachelor of
Science shall also include, '

1. A qualifying test in English atthe end of Ist year of two
papers of - 50 marks each.

2. A qualifying test in one of the following subjects at the end of
2nd year one paper 100 marks. Ui
a- Physical Science consisting of Physics/Chemistry.

b- Life Sciences consisﬁng of Botany/Zoology.

N. B.* The candidates offering Physics/Chemistry as subsidiary
shall have to opt for life sciences & those offering Botany/
Zoology shall opt for physical sciences as gualifying
subject.

Subsidiary subjects : Each candidates shall offer two subsidiary

subjects for these subjects shall be taken for both theory and

practicals at the end of 1st and 2nd years.
(i)  Physics and Mathematics or Chemistry.

(ii) Zoology & Botany (iii) Botany or Zoology & Ch:mis'ry.

Note := i) Each of the candidate shall offer two. subsidiary and

one qualifying subjecct (otﬁcr thap the subsidiary) |

subjects offered. .
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507 of marks secured in the two' subjcets in the exami-
nation shall be added towards the classification of
results of the successful candidates.

20% marks in the thcoiy and practical examinations of
Geology as  Main subject shall be assigned for the

teachers concerned on the basis of the student’s perfor=
mance in the tutorial and assigrments as ‘Assessment’,

Scheme of Honours Examination Geology

B. Sc. Part-1 (Honours) Examination in Geology Ist examination st

the end of 1989 and later,

Pap:r-1 : Physlcal Geologv. Basic Gemorphnlogy and Elements of
structural Geotectonics 100 Marks
Paper-Il : Morphological crystallography and - 100 Marks
Mineralogy (Physical, Chemical, optical).
Paper-III : Invertibrate Palaecntology. 100 marks
Practicals ; I Related to paper I, II & III 100 marks
Laboratory records ' 15 marks
Records on Geology based on field
training of 10 days minimum, 25 marks
Viva based on related theory/practicals 10 marks
Total 450 marks
B. Sc.~II (Honours Examination in Geology.
1 st Examination at the end of 1990 and later.
Paper-IV ¢ General Palacontology Vertibrata,
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Palacobotany and M:cropalaeonotology)
& Stratigraphie Pala- ‘ontology.

Paper v . Geotectonies & Sedimentation
Papers-VI : Crystal Chemistry & igneous Petrology.

Practicals 17 » Relaled to paper 11,1V, v & Vi

Outdoor field work report of minimum
10 days togr.,

Laboratory records
Viva on theory & fisld work
B, Sc. i (Honours) year 1991
Paper-VII Sedimentry and M’etamorphy Petrology,
Paper VIII Indian Strmgraphy

Paper-(I1X) : Orﬁgenisrs and Indian Minera] deposil:
Paper<X' ': Elemenfs of applied Geology

Field Geology and Eaviroamsnta) Geology 100 marks

100 marks
100 marks

100 marks

100 marks

25 marks

15 mar ke
10 marks

100 marka
100 marks

100 marks
100 marks

Paper XI . Objective type paper based on whole course 100 marks

Practical, /11l Related 10 papers VII'& wWiI]

Laboratory work including internal
assessment, :

Practical IV Related to paper IX inc!qdirg inferpal
assessment & l,a.borarory work
Practical v Related to paper X
Slirveying and field geology, irc'uding
assessment,
F:Jd Rep.}rt (i) C‘n lo"-icai ficld work

and study of outcrops in re:ated areasg
forabout .10 days

75 merks

25 marks
75 marks
25 marks

50425

= 75 marks

25 marks

i D e e
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(ii) “ractice of geological mapping in the .

sel cted areas and visit to areas of. 50 marks
mincral:zation for about 21 days (three weeks)

(iii) Fizld collectlon 25 marks

Viva rclated to course 25 marks

Total 750 marks

Detailed courses of study

B. Sc. Part-1 (Honours) first examipation 1989 later 8 9
leetures for each unit of 60 minute duration,

Paper I Physical Geology, Basic Geomorphology and elements
of structural Geology.

Physical Geo'ogy & Basic Geomorphology

Unit-I History development of Geology its branches, scops,
aims, applications, and relation with sciences,

—The Earths surface relief, shape, size and its. relation
to solar systum. :

—Weathering and mass wasting.

—Mass movement and Geomorphological sut-divisicns
of Indian sub-cor tnt,

Unit-2 ' Erosional and d. positional features and ‘the geological
work of the following ; —

(i) Ruaning water (i ground water including springs
and geogser: i(lii) ./Gleeiars; includicg elementary - idea

about glaciartion “(iv) wind



Unit- 3

Unit- 4
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Taternal structure and coustituerts of earth,

—earth quakes, Volcanon'sm and other igepeous. acti-

vatives, their causes, effects and distributor,

Important methods of geological age dstermination salt

contenis of ocean, rate of sedimentation, rate of errosion
Radioacture, Palaeontological methods.

Basic Principles of unformatism, Actealism catastre-
phism. 3

Origion of Earth, Necular, hypoth-sis, two star, hypo

and other modern theories,

Stroctural Ggology

Unit- 5

Unit= 6

Definition scope and utilily of subject-{-Médh. turneo-
pal,

-—De.{i'.l:'Lition of force, stress, strain.

~—Mechanism of Plastic deformation.

Stri-ke: dips (Apparents True) slope, gradient, thick-
ness of bed, width of out crop, depth,

Description of folds.

Various schemes of folds, classification, refolding pluge
rake of fold.

Drag fold, their geometry geneis, -

Effects of folds on topography and width of outcrops
their recognisation in the field.

Economic importance of outlair, inliar,

Faults terminology, definition, and structures Associated
falut plane, Elements of faluts, translation and



Unit 7

Unit 8

rotationa] movement,
—Classificatjons of faults baged on rake of pet slip,
8cparation, attitudes of faults in relation to adjescent
bed,

‘—angle of dip of fault plane,

Effect of feulting on oufcrors and thejr econorric
importance,
importance,

—Recognition of faults in the fields,
—Thrustz ang related Structures,

—Geometry of Ppoints, definition, classification.
—Origion of Joints and thejr relation with other struct .

Elements of Planner, linear Structures, schistocity Rock
leakage |iniation its definition, types, classification
origin and Significance,

——Unconformity, definition and types,

—Theijr recogalsation and signiﬁcance. distribution from
other Structures,

Major tectonic events during Earth’s history with
Special reference o Indian sup - Content.

—Plutons-deﬁnition, Classification, types and modes of
emplacemcnts. '
—Characteriticg of Epi - Meso - Kata Zone plutons,

-Interelationship of igneoys Plutons,  tectonic Sctting
and minera] deposits.

—Important Sedimentry and ' jgneoys structures ¢hojp

J
I
|
k
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classification and significance in geological historv of
an area.

— Foliation and its definition, t.pes, classification origion
and its rclationships with bedding and metamorphism

pPaper-il M p>hological erystrtlography an  mineralogy. (Physic

@l Chemical and Optical)

Morphological crystzllography

Unit 1

Uni} 2

Unit 3

Introduction to crystallography forms and morphology

of crystals - Elementary idea of crysial formation,

- System of crystal rotat’on.

—A general idea of symmeriry opera‘ion. e'ements of

symmetry interfacial angle and its mcasprement,

| aw of crystallography.

-—Elcmcnts" of internal crystal structnye,

—Eleientary idea about the different {ypes of pregeo-
tions of crystal.

— Basis of classification of crystals intoa system. Class
(poirit group) and intervalionat symbols.

—Study of symmetry of Holohedral classes of cubic
gystem, Tentravonal systeim,

Study of symmetry and forms of following symmetry

Hexagonal : Beryl type, calcit type, Tourmalive type.
Ortthorhombic 'system ¢ Banytes type.

Monoclinic system : Gypsum type.

Triclinic systemn : Axcncle type.




Unit- 4

Unitr 5
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—Hemimorphism, Hemihedrism, Lnantromer_ism_.
—Twining, termfuology. important types of tw;ining, in-

different system of crystallography.
—Etched figures
—Peizo and Pyro Rlectrici ty.

Mirorlogy Descriptive,

—Physical Minrology, definition and scope of minerals,
Physical properties of minerals,

—Elements of scllelate structures,

—Classification of minerals,

—Elementary idea of crystal. chemistry, isomorphism,

Polymorphism & Preudomorphism,

Introduction to chemical properties,

~Study of physical chemical properties and occurances

and uses of SIVICA group, Feldspar group; Micgfelds
pallions group.

—Study of physical, chemical properties, occuraﬁces and
use of Amphidle group, Pyroxene group, odivine group,
Epidote group, Zeolite group and Struphite, kyanete
sillimanete, andalusite, chlorite, tale, serpenpine, calcele
baretes Fluorit_é, Epidote, Tournalive, Apaptite, Beryl,
Zireon, Topaz, Coriendum damond,

Minerology Optical

FUnit 6 Nature of light and wave theory, nature of wave flout

and wave surface in Isotropic and anisofropic minerals,



Unit 7

b2
<h

—Reflection, vefraction and total reflection, Double
reflection and back effect, Nicolprism,

Extinction and extinction angle.

Pleochecosim, Polarisation of light and absorption,

Description, construction, use of petrological micro-
gcopes its handling.

— Optical properites of minerals in plape polarised light

—Accersory plates and their use.

—Study of minerals in concergent polarised light.

—Optic figures, their determination, optic sign determis
nation from interference figures.

Paper III Invertibrate Palaeontology

Unit 1

Unit 2

Unit 3

Broad units of classification of organisms, especaly
invertbrates :

-_—ln&oduction definition and importance of Palasontos
logy. il _

—Fossils -definition, requests and mode of fossilization.
Uses of fossils in various fields of Geology as_indiccs of

"Palacogeogrraphy, palacoclmates, Palaeoecology, organie
evolutions stratigraphy correlations.

Applied agpect of Palaeontology.

— Bathymetric distribution omarine organisms.

— Elementary idea of binomial monacnclature and

definition of species.

Invertirrate life through géological ages.
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Unit 4

Unit 5

Uuit 6

—Morphology and geological

Unif 8
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Basic Cone=pt of orgamic evolution,

—Systematic methods of fossil collection,

—Study of phylm molcusca, its evolution, distribution
and geological history of classcs,(Gastrolopoda.
Paleceproda, cepha,

Study of Phylem Brachupoda its evol

geological history and main

languages,

ution distribution
evolutionary trends

Study of unit Arthopoela (Qlass trelobita) with special
ref. to evolu_tionary trends,

Provencialism, its strap.
graphic seqaence,

—Study of class Amthozoa (Phylem 'acclentilgga) strati-
graphic importance and geological history,

ontogeny,
phologency of coelenrot,

Study of phylum Echuwderneta, jts d
classes, Class Echidocdea
history,

ivision into various
its geological importance,

history of test of class
Edinodces main evolutionary trends,

Phylum prolochordata (order Graptolociea),

—its morphology and classification,
—main evolutionary trends,

—sStratigraphic significance and geological distributioz,

—Study of ineya fossils phylum pro tnz'on'('Foraminirera).
~—its historical aspect, its life

cycle, digmorphismg .
polymorph,
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—Morphology of test and geological history of for-
minifera.
Practicals : I related to paper I, I, III, :

Laboratory work

Geomorphology=Delineation of simple Geomorphic features.

—Drawing  of longitudinal and cross valley-
profile,

—Area altitude relation.

—Simple monphemetric relationships.

Structural Geology : Continue line, startum contour common

symbols of represtanting fold, thrust, joinis,  foliation,
uneconformities.

— Effects of topography on outcrops.
—Completion of outcrops on maps,

—Study of topographic and geological maps.

—Drawing of geological section,

—Structural problem relating ‘to dip, strike, direction

and -hickness outcrops, beds, fault plant solution.
Morphological crystallography 1
— Use of goniometer.-

--Morphological study of symmetry and form of
hologym.

—metric classes of all the crystal systems.

- —Study of sgfmmetry hemachedral-classes.
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—Drawing of chnographic projections of forms and
defining them.
~~Determination of Axial ratio of Teteagonal crystals.

Minarology :

Use of Walker steel yards, Zolly’s balance and determine.

—Action of specific gravity of minerals
—Use of hardness box and determination of hardness
‘of minerals,

—Study. discription and identificaticn of minerals given

in theory there occurance, use.

Optical Minarology 1t

Use of petrological micrographic
—Study of optical characters of following = miverals
- (then section).

Under plane polarised Jlight and cross nicols ' quartz,
Othroclase, Microclive, plageoclase, olivene, angnete,
Hyprethenc, hornbfend, Actmolite, Biotite, Muscovete,
caloete, tourmalive, zircon, sphene, garnét, chiorite,
kyanite, leculete, neph:lone, sordalete epidote, staurclite,
tale, sgipentene (Optical profit) e.g. ref. Index, Extinc-
tion, Pleochcoisem, and interference colours)._

Invertcbrate Palaeontology :

Morphological description and Identification of follbwiug

_ fossils, ; '
| Braehiopoda : Lingu!a:'*productus, Spirifer, Rhyﬁbﬁnella;Pcnia«-
| merus, Terebratula, Pholodomva, Pectzn, . Ostrea-Gryphaca,



Unio, arca, cardita, Merytrex, Nucula, Accetryonia, Pholodomya,

Inoceramus.

Gastropoda : ‘Murex, Tarrcitella, Netica, Cerethium, Cyprea,

Conas, Physa, Sycon.

Cephalopoda : Orthocerus, Nantilos, Goniatites, Ceratites, Phy-
locerae-Perisphinctes, Baculites, Tuldoceras,

Groptoloidea : Mon>graptus. Tetragraptus, Dendrogaptus,
Corals : Calocola, Zaphreytis. Montluvalthia, Favoates.

Echenoide : Micraster, Hemiaster, Clypeaster Clydeas, connus,
Schizaster, eidaris, Hemicidaris.

Trilobita : Paradoxides, Olenus, Calymene, Agastus, Bryozoa,
Trymeous-Flicestilla, Polypona. ;

Sessional work :

Every student shall be required to keep and maintain upto=
date record of practical work during the session properly signed

by the teachers concerned, submit it to Hand of the Deptt,
At the time of respective practical examinatios,

Field wrok : -

Every student shall be required to attend fie'd Training around
Dharmsala and shall submit the report of field word te the
Head of the Deptt. All collections of specimens properly and
arranged, The marks of field work shall be given on the basis of
above mentioned filed report and cllection,

Vava-Voce :

Every student shall appear for via bﬁcd on theorys Prac-

ticals, Field work done by the students during the scssiom,
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B. Sc.—Part-11 (Honours)

First examination in 1990 and after 8, 9 lectures of 60
marks each/unit.

Paper—IV : General Palacontology (Palaiobotany, Micro Palae-

ontology, Vertebrate Palacontology, & Stratigraphic
Palaeontology).

General Palacontology

Unit 1

Uuit 2 -

Broad classification of ogunisms especially vertebrate-
tpecies identification of fossils, describing a species,
Functional morphology and Adaptation.

Extinction of orgnisms and its causes.

Broad classification of plant kingdom.,
—Laws of Floral, Faunnal sucession.

—Ecology & Palaeoecology,

—PFossils as evidencz of evolution with spe, ref. of
Horsge,

'—Oécuranc'e_of P'rincipie divisions of plants and verte-

Vertebrate Pzilaconlo]ogy

Unit 3

P

brates in geological column,

Pre- combrian  Palaeontology (Preliminary) - and - its
stratigrapby importance,

Introduction of vertebrate Palacontology,

—Main morphological and classification charactera
and divison of vertebrate.
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—A brief account of vericbrate sequence throvgh

Geological time,
Unit 4 Evolution of Law.

—Rvolution history of Horse (EQUUS) & Trends of
Evo'ution it

— Evolutionary History and Trends of evolution in Man.

Micropalaeontology

Unit 5 Definition and scope of micropolacoentology.
Classification of micro organisms,

—Collection, Preparation and preservation, of micro
fossils,

Broad Morphological history and evolutionary trends
in Foramiuifera test.

—Ecology of Foram difera.

—Broad Morphological bistory of Ostracode and there
ecology,

— Diagramatic illustrations and Identification, Morpho-
logy of following foraminifers Alveolina, Textularia,

Globigerina, Quainque loglina, Nummulites, Assilina,
Fusulina.

Palacobotany !

Unit 6 Introduction to palasobotany, importance of Palyo-
botany and palyeopalynology in geological studies.

—Identification and morphological description of

important lower & upper'Gondwaua plant fossils.
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—Laboratory study of prirification, compresion, imp-
ression, :

Stratigraphic Palaeontology (Principle of Stratigraphy)

Unit 7 Principles of stratigraphy,

—Evolution of Stratigraphic nomenclatare,
Tooncept of species & zopes, p
—order of superposition,

—Concept of coreelation, tima correlation, rock corre-
lation, Biological method of time correlation,

Unit 8 Geological concept of tims the modern time Scale, Evg-
Period pepoc,

—Brief kn owiedpe of

paleogeography palaeocology, and
Palacociimu.siogy, Sta

ndard  Geological time scale,

Paper v . Stractural Gy, G:5tatoaies & ?::Iimn:tf.)_l

Geotectonics -

Unit 1 "Crugt and inter Zone of gapep.

—Esostagy, Principle, definition,

—deformation of Earth’s crust,

evidence of slow and
Abrupt movements,

Unite 2 Epidmgency, organic Movements,

~Mountaing their classification and structyres.

—Geosyncfiyes,

—Elememary koowledge of different Beotectonic Upigs

-~



Unit 4

Sedimen

Unit 5.

Unit 6

Unit 7.
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sheld, oragn ¢ bekts, mid oceanic ridges, land Arcts,
Tranches, rifivally.’

Unit 3.  Diestribution of lard & sca with special refe-
rence to oceans and continents

belt ¢f vohcantic actu-
rty and earth quakes.

— Diastrophism

Continental drift its causes, evilences.
—outline of theories' of contineatal drift-

Introduction to plate teltionics.

—Sea flour spreading, eonventural current hypothesis,

Palaomayntism,

tation :

Sedimentation praacesses and lethification, diagonsis.
—Deposition o° clastic, non elastic rocks.

—Concept of sedimentry facies, latral - and vertical
vareation, '

Parameters & Reeconstruction of m-‘ient f:di- en'ry
environments their implication in the stratigraphy
—Summery description of sedimeniry environments.

Epicologency and orogeny, its relation to rate of s di-
mentation, igneons activity, global tectionics and sedi-
mentry cectionizs their relation and importance.

—Deterimination and interpretation of stasticals parame-

ters Roundness, sphearsity & choesgaticn of  detrictal
grains.
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Physical, chemica!, bic'ogical pirameters of se ..10D,
Unit-8 Infroducation (» Sizatigraphic mapping fossils, perame-
aslity

Paper-VI : Crystal Ch mistry and jgncous Pé:trology.
Crystal Chemistry

Unit I. Atoms, ions ‘and periodic table, bonding forces in
crystals.

—Correlation principle, radiems ratio. Polyperphism.
Polyr: phism.

Igneous Petrology :

Unit-2 Introcuction and scope of petrology,
—Ign.ous rocks and their constitnents.

—Nature and composition of magmas their properties,
chemist y and cooling b:baviour-volatile constitu:nts of
megma.

Origin of magma, Nature of Mantle,

— Texture & structure of igneous rocks.

Unit-3 Magma types and magma series.

—Primary magma Partial and derivature magmas,
—Forms and structures of igoecous rocks, extrusive,
intrusibe,

— Basis of ‘classification of igncous rocks.
- Chemical, Tabular, Modern classification.

 Unit-4 Saturation principle, elementary idea about Struckeisen’s
classification,

— Principles governiog crystallization of secllacate melts,



Unit-5 .

Unit-6

Unit-7

Unit-8.
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—Varlation diagrams.

—Phase rclationship,
Crystallization of uniccmponent megma (system).

—Bianery system with Futatic, with solid solutions,
and with intermediate compound meliing, incongruent-
melty.

— Crystallization of following bianary systems.
(a) Diapride-Anoitheta system.

(b) Quartz-Albita system (c) Albita-Anorlheta system.
with role of pressure, volatiles and trachionationism

about systems,

Bowen’s Reaction principle and reaction serics, its
petrographic evidences,

—Elementary idea about megniatic differen‘iation.

—Fractional crystallization and liquid immesublitys,
Hybrialism,

Partial melting and fusion,
Distribution .of igneous rocks in tune and space.
-~ Consenquanity and kinds of igmeaus rocks.

—Petrographical proviances and periods.
Grantic magma its field relationship, enplacement
(gramatic). '

— Anatexis-Palingensis-Granityation.
Basaltic magma, and classification of basalts.

—Elementary idea about mealocrenic ridges basalt,
Ocrapic island basalts, centinetal flood basalts, opheoletes



spilites, Pétrographic description, and elementary idea of
Spetrogenesis of important igneous rocks.

Precticals : related to papers 1V, V, VI,

Laboratory woik : Palﬁecnology: (a) Identification and descrip-

(with diagram) tion of Schizencura, Sphenoptreres, Dadoxion.
Glossopteris, Gangamepteris,  Vertebraria.
Thinnfeld'a, Cladophlebis, Ptilephyllum, Oto-
zamites, Williamsonia, Aveoltne, Textuaria,
G]ob_pgerine, Quicoueloculino, Nummulites,
Assilina. Dispecylina, Miogypsina, 'Dictyoce-
noides, Orbitolina, Ostrzcoda.

Geotectonics =  (a) palzeographic map of Gondwana land.
(b) A few advanced geological maps their inter-
p:etalibn and section drawing.

Ignecus Petrology : Study of fellowing igneous rock types and
their petrological descripticn, in hand specimen and their identi-

fication. Granite, Granodiorite, Syenite, Ncphelina Syenite, diotite,
Granite, Noncdeorit; sdunite, dolerite, Percdotite, Rhyblite, Bosalt

Viva-Voee ;- The viva of the student shall be based on the theory
papers and on the geolegical field weik dene during secend year
(Honours). ;

Sessional Werk := Every student shall be required to keep the
record and maintain uptedate practical work during the course of
study. the note bocks duly sigrec by concerned teachers must be
submitted to Head of Department, '

Field work :- Every student shall be requited to undertake a field
trip 'of concerncd subjects ard the report of ficld work, collection

of specimens must be snbmitted to Head of the deptt. The marks
assigned to the students fcr field work shall be en tke basis of
report and collection,



B. Sc. Par: ‘Hooours)-111 .

First examipation in 1991 and alter 8 to 9 lectures of sixty

minntes each for every unit.

Paper-VII : Sédimentary & Metamorphic Petrology.

Unit-1 Scdiﬂiéﬂta’fﬁr processes, products :- An outline of classi-
fication of sedimentary rocks, Residual deposits, there piode of
formation characteristics and important types.

Unit-2 Sedimentary structures & class:fication in detail.

—Determination of palace current direction.

—Important permacy structures (bedding, cross, graded
bedding) Parting, Leniation, riople marks & sole
structures.

Unit-3 Chemical and minerological compositions, including.

—~heavy miocrals of sedimentary rocks.

—Heavy minerals, their seginificance in dumentionary
analysis and graphical methods.

—Goliseh’s Stability series.

Unit-4 Classification and types of line stone, characteristics
origin of line stone, classification, chacteristics of types

of sand stone. Concept of Matarity of clastic sediments.

— Mechanical analysis and Graphical representation of

ciastic sediments,

- Petrological description of sedimentary rocks.
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Metamorphic Petrology

Unit 3

Unit 6

Uzit 7

Definition,& scope of metamorphism.

= metamorphic processes & Metamorphism.

—Agents and their roles in metamorphism.

Kinds of metama phism-Metamorphic minerals under

Prograde, retrograde metamorphism,

— Texture, structures, Habric of metamorphic rocks &

their significance.

— Classification & momenrclature of metamorphic rocks«

Deptt. zone, grades facies of metamorphism

Barrovian zones of required metamorphism & principle

of Isograde mapping.
— Roschnbusches : zones of thermal metamorphism.

—Dynemic metamorpiem & its products,

—Coniact metamorphism of Peletic mafic and carbonate
rocks,
Metamorphic differentition,

Metasometum-tyres and products (introduetion),

Chemical behaviour of m t:morphic rocks-equrilibrivm
rhase rule and graphical reprisentation of phases

(intioduction),

~ Migmulites.
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Pade,-VIII : Indian Stratigraphy

Unit 1

Unit 2

Uait 3

Unit 4

Physiographic divisions of India,
—Introduction of Indion Stratigraphy.

—Basemement complex and gnessis their composition and
age. .

—Eparchesan unccaformity and its significinee,

—Pre-cambrian stratigraphy of Dharnar suoer groap and
iis main equivalents in Iadian shicld.

Aravalli Super group : —  Concepts of Dharnar, Delhi

—cycles in relation to orogany and stratigraphy.

—Distribution of proterozone (Purana) rocks in India

the type arca Stratizraphy of Cuddaph, Delhi, Vindhyan
Bijowar Super groups. :

Introduction to lif: in,Pre-cambrian and Riph=an strati-
graphy of India, '

—Proterozoic and Arochian stratigraphy of BExtra

_peninsular India J. K, Himachal, Kumon, Ghoiwal

only).

—India of Pre cambriaa, Pre-cambrian- c1mbdrian boun-
dary in India.

Palasozyic Era and distribution of Palaeozoic | rcck
of india- Detaled study of diflerent systems of Palacozoic
Cambrian system as salt rangs, Haminta system Muth
Quarlyite, .

—Permo-corsomferces rocks of salt range, spite-Kumaren
Kashmir the malayas.



Unit s

Unit 6

Unit 7

Unit 8
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—Palaeogeography of India during‘differentjtimes geogra-
Phical periods of Palaeozoics- ;

latroduction to Sclurian-Devonian Boundary in India,

Study of ‘Gondwana Super group’ Lower Gondwana
Sequence, Paleochimatas during Gondwana,  Palaeo-
graphy daring Gondwana, deposits,

The Idea of Perm®-Triassic Boundrry.

Mz=sozoic Era and distribution mesozoic rocks in India.

—Triassic of spites, jurranic of kutch (Petaceous of
South East India).

—Decean traps, Infratrappcans Intertrappean rocks,
Terticary Era, and its distribution in India,

—Swalik system of Jammu, its equivalents in Assam,
—A brief accoaut of Himalayan orogeny.

—Sabathu, Masree, Dharamsala, Degshai-Kasauli groups,

Introduction to cretacrous-Eocane boundary problem.

Quatmary BEra,

Placisto cene glaciarion ond its products.
—Karewa beds.

—Ovigin of thar desert & Ganga  Plain, Introduction to
Plcocene- Pleistocene Boundary problem,

Paper-IX : Gre Gensis & Indian Mineral deposits Fcononic

Geology).
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‘Defiition, and General introduction, concept, Termi-

pology and scope,

—Syngentic & epigentic d: posits, ore gengue.

~—Concentration factors, economic corsiderations and
characteristic of economic mineral depusits.

—Ore bearings fluids, control of locily:t'ox of ore
deposits, their classification required local factors,
Primary and secondary features physical, chemizal
controls.

—Paragensis and zoaming causes af requential deposits.

Geothermometary, Geobiometary 3 Brief idea about ore
forming.

—Orthomagmetic and megamatic suzgregation Pegateitic
deposits, '

—Metasometid and pyrometromatic process.

—-Hydrolhermal process, hypotermal, m-rothcrmal
deposits epithermal zerrothermal process.

Mechzn ¢:] acceunn'ation , sedim ntry preicipitatior
and residual processes, secondary and super gene envich

ment and oxidation processes, Metamorphic process.
—Concordent ore bodies in sedimen'atory host rockss

. Lime stone host, argellaceous host, arenaceous host
Rudaczous host, chemicai sediments host. Igneous hos
rocks, volcanic host, Pletonic host, Metamorphic hos
rock bodies. !

Discordent ora hodies.
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—Ragalarly shipzd by yljes, tabular ore bodies, ircgu-

larly sﬁaped todies.
Dassiminat:l ors dzysits & irregularly replavent bodies,
classfication 0! Ore deposits

— Blementary idca about the concept of metalogenitic

epoch and -provicsnce.

— Elementary idea about mtaeralization in relation o

geozy nciives

__At concept of plato {ectonics.

{n:ro luction to fuel minerals.

O:igin of coal, coal serics geological and gcogtapbicn\

distribution with special refercnce tO India & its usts

—Study of fndian coal, coal fields, (Yheria & Ranigus]

Legnite ficlds, their runrals & mode of o_cairar.ca-

— Petroleum & Natural gas its orgen, traps cap rock,
reservor

—rocis mode of accurancs, geological and geog aphical
distpibution of gas, petroleum and its uses in

India.

. Geology of cambary and As an oil fields.

Rad?oa.c:ure&Alomic minerals, Physical, Chemical,
Optical properties. mode of occurance usts geological
and geographical distribution India.

'--—M_iaera‘.s of chem'cal Tndusity, sulpher, and pysite,
Berites Fluorspar, salt and salioe products.
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—Minerals of ceramic glass industry, gypsum, tale,
soap stone Flospar, Glass sands, and clay.

—Minerals of Felatilizer Industry : Rock phosphate
and phosphorite,

Refrec'ory minerals, graphbite, dolomite, magnesite,
kayanite, sillimanite and andalucite. Ball clays, fire
fire clays.

—Rcck & minerals used in  c¢onstruction, lime store,
cement and cementing materials used in construction
building stone, and crushsed stones, sands.

~Minerals for insulation+Electreced industry. Mice
and mica deposits of India, Asbestos.

—Miserals used for pigments and filler material,

Precious & semiprecious stones, Abresive material Ber yl,
Corbonatite.

Ore minerals and ores of important metallic deporits
of India. These gensis, physical, chemical, optalic pro-
perties and other diagnostic propertics, Industrial
specification uses and distribution, Copper, Manganes,
Iron. chromlite. Nicle,

origin, mode of occurance, destribution, tenor: and

grade of the following ore deposits in India.
—Precious metals, Gold deposits. Silver and Platinium
—Non ferrows metals, lead-zinc and Aluminium.
—Still haxdning metals.

--Race elements,
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Paper-X : Elements of Applied Geology, Field geclogy and

Unit 1

Environmental geology,
Surveying+ Geological mapping

Topographical surveying, for Geological works using
chain, compass and tape,

—Compass. survey in area’ containing- magnetic mine-
rals, Brronton and presinatic compass.
—Plain table survey, alidades, Abreney and dumpy

level,

—ploting of survey & data,

Types of maps used for geological works and pre-
peration of different types of maps and different
scales,

—Mine plan mapr, minerals deposits maps and minerals
for Cash'ng maps and their preparations.

Photogeology+Remote sensing

Unit 2

Principles of Areal photography, and types of areal
Photography. -

—Uses of air surveys and characteristics of vertical
photograhs,

—Use of streoscopes and other phogrammetric access-
ories. :

—I nterpertation ard approval of areal photograpks.
—Vertical exaggration and distribution of relief.
—Preclimanry steps and featuies, identified on photos,
depestumations Structure contouries,
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—Use of avdil vhetegophs in Geolugical studies.

—Basic jdea of :-mo-serving, seite'lite imageries false
colour imageries. Apnlication of remote serving in
mineral and oil expioration.

Enginnering Geology

Unii 3

Mining

Unit 4

Bogineering properiets of minerals : specfic, granlty
-—Porosity. obsorptibn, compressine strength Modulus

of elastricity and Modulus of compression.

Classification, properties and types of diff:rent types
of foudations and geological consideration relatiag to
bulldy stones, and road material.

Geological consideration relating to dams and reserious
highway tunnels, bridges.

— Land slides, thsir problems and remedies.
—Engineering geology in relation to town planning.
Geology

Mine definition and terminology.

—Classification of mining metheds, open cast, quarring
and under grounding mining. Long wall mining, Hori-

zonta) mining, strep mining

—Elementary idea of reserves calculation.

—Sampling of deposits tenor and grades.

-Ore benification and related procedure and their

use in Ore dressirg. Indian examples of coal washing
and ore dressing practicals.
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—Geological prospecting practices, techniques, concepts
ore guides, prospceting ore t:ch.

Modern methods of development exploration methods

(introductory part).

Geohydrology :=

Usit 5 Introduction and utilization of gronnd water and bydro!-

ogical cycle.

-- Elementary idea of atmospheres components,

—Origin and veritical destributiou of ground water.

Aquifers and their classification and types.

—TInter stecies ; povetity, specific-yield, efficient of storage
permioblity aod transmonoblity.

—Ground water movement and darcys law,

= Chemical quality o' g cund water, Methods of apalysis.

suchaslity of grourd wa'er, Management of ground
Waler resnuTees ;

~—Blementary idea about artificiil recharge, to ground water
rechirge, discha'ge of ground w ter relation s%ip in
aquifer system,

—Occurance of ground water in ndia,

—Hydralogical data appraisal depth of water maps, fence
diagram wat. r ttble countour map. :
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Geochemestry

Unit 6

Geochemical classification of Elements,
—Metcosites, iheir characteri;tics & classification.

-~Thermodynamics : basic concep's lans Gibbs function,
~ Phase rule, phase diagram Solid solufion & ifs types.
—Polymorphism, Tromorphism, sabstitution & Electrone-

gality.

—Gold S. Chnudts rule, Elementary idea about Enviorn
mental Geochemistry,

~—Role of trace elements in chemistry, petrogenises, ore
gsnsis.

~—Geochemical prospecting : concept defipition, disper-

sion and geochemical proviences and methods! Elem n‘ary
idea only).

—Geochemical data appraisal & its interpretation,

—Elementary knowledge of analytical Geochemistry.

Principle of net analysis, + itremetry, spectsophonetry
thame photometrys colormetty,

Geophysics

Unit 7 Introduction & fondamentsl principles of grabny prospe-

cting,

—Instruments for ensuring gravity data,in gcological
investigations and prospecting,

—The earth’s magnetism : basic concept and definitions
variation with time in earth’s magnetic field.
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Introdu tion to iastrumsznts in magaetic prospecting and

magnatic mzasurements of land and interpretation of
vertical field data.

~—Air born magnatometer its advantage and limitation
of aero-magnetic surveying,

Introduction to electrical prospecting methods; resistity
method, inductive method,

—Seimic waves this characteristic and principle of

seismograph aud seismic prosjecting methods (reflection
refration).

—Correlation of seismic data with surface and subsurface

geology.

—Introduction to Raidiometric method of prosnecting
Principles methosology and detction of radiations.

Environmeatal Geology and Gemology

Unit-8 Introduction to eavironmental Geology basic,

—Concept of physical 'syste'm.

~— Geological resources of energy minerals. water resousces

and fossil fields.
— Geological wazards of landslides, floods.

—Huomenactonity, farming, servage and sulrape industries
pollution load, water pollution, -

—Elementary idea of water quality and the destricutive

effect of water pollution,

— Air pollution, causes, remedies,

Lt == iy
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= Introduction to gemology,

— Cccurence and distribution of gem stone, in India.

—Classification and properties of gem stones, tehir
evaluation,

Papee-XI : Objcctlve type questions out of complete course,
Practical-1I1 : Related the paper ViI and VI

wiratigraphy @ Preparation of Paleographic maps of Indian Sub

continent during different palaeozoic periods and Gondwana
periods,

Study of characters of stratigraphic rocks and preparation

of stratigraphic coloum by assigning them their proper ages.

Sedimentology :

Study spot. identification and description of foflowing sedi-
mentary rocks in hand specimen, Braccia, congoimelate Greywack,
Arkose, sand stone, clay, slate, marl, limestone, delomite, ron
stone. Petrographic description, identification, classificatiol of
following rocks under microscope, congomelate, greywack, breciga

sand stone, lime stone, shelly line stone, micoceous sand stone,

Metamorphic Petrology :

Study, identification and description, (Petrograpby & etro-
gensis) following metamorphic rocks types inhand-specimens

slate, phyllite, schists, gneiss, augun goneisses, morale, quarizite
grapulete, migmatiter,

Microscopic study of them sectors and petrological descrip-
tion of following metamorphic rocks; slate, phyllite, schesis,

goeiss augen gacisses, quartzite,



Ore Minerology : principles of ore microsphy (reflection) and

study of polished section of common oxides sulphede under
microscope,

Practical 1V : related to paper IX & X

Economic Geology : Distribntion of Economic minerals

deposits in the outline map of India, ~

Physical, chemical, properties and spot identification of impor
tant Economic minerals and ores these distribution and gensis.

Sulphide :- Realgar, orpiment, stibuaite, molybeducle, galena,
h antite chaliocite, sphrelerite, cinabar, pyroholite, conpellite

ni-iolite jamponite, stephamite, enagitc, stannite.
H .lides .- Halite, sylurite, florite, cryolite,

Oxides : Culprite, zincite, currundum, Hemalite, Imanite,
spunel magnetite, franklinite chromic, casselarite, rutile; pyro-

lusite umonite, bauxite, brucite, psilomelane,

Carbonstes : Calcite, aragonite, Polomite, magnetice,

siderite, Rhodochrosite; smohsouite, cerrussite, malachite, azurite,

Sillicates :- Rhodomite, Beryl, garnci, ziron, tcpage lepidolite,

masuziie, soapstone, ke!lptine, chrysolole, trdanite.

-

Phosphate :- Monagite

Sulphate Ect :-  Wolframite, wolfemite.
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Native :» grairbrite native copper, sulpher.

Industrial ‘minrology :

Description and spcification of various of minerals Indust- al

use. description aad dicntification of building mate ial with
quality control.

Geomology :- Description and identification of rough,

concept cut previous and semi-previous semi-stone.
Specific gravity and optical characters, grading of gemstones.

Hydology : Preparation, interpertation of depth water mans,
water laste contour and hydrogolical analysis. Evalution of
hydrological parameters of aquifer processing and interpar-
tation of pump test data,

Geoprospecting Geoexploration := Maps exerclses on different

" methods of propecting, exploration, sampling and extimation of
Teservees,

— Geophysical exploration methods : Electrical, Magnetic
methods

Photogeology :+ Prelimilinary study of air photograph.
Practical V : Related to paper X (surveying part only)

—TUse of chnometer, Presuatic, and Brronton compas, chain
survey plain table surveys, level, dumpy level, theodclute
and Microptic, alidade, Plothing to survey and section.
Internal Assessment :- The asszssment shall be based on work
done in lab, and .field by the student during whole year.
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Sessional work :~ Every student shall have to keep the secord of
the lab. work and duly signed by teacher concerned shouled bc

submitted to Head of the Deptt, during practical exams,

Fleld work :- The attending of compulsory field training and sub-

mission of report in proper order to the Head ot Deptt. alongwith - -

the field specimen, sample collected only shall entile them for the
marks kept for this purpose. Susvey shelts maps prepared must
be sigeed by teacher concerned before being submitted,

Yiva-Voce |~

The viva at the time of Examination (Practicals) shall be based

on the the theory and practicals, related to field worl‘. done by the
students during whole year,

P R s T e s e
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