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o, > VI \ ¢ Cireular No.UG/261 , date
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.];1{1-":“1?{ 4 that the ra‘:ﬁ,mnmcndil.tu‘m made by the Board Sf Studies in Geology at ifs
'””f.; o held o8 19 }“J}’j‘;ﬂ'ch, 2099 has been accented by the Academic Council af
W etling held on Z1 Aprl, 2000 Yide item No.4.2 and that, in accordance
5", the syllabus in the subject of Geology at the 5.Y.B.Se. isqmodiﬁed as per

me :

i
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(h Jiy anc that the same lLas begy brought into force with effect from the
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1 {‘_ﬂ-f .
i‘ﬁénﬂc yeal 2009-2010.
MUl\/IBfﬁI”“t?O 052 PRIN. K. VENKATARAMANI
b Jure, 200 . REGISTRAR

0, . . . ey .
T The Principals of the affiliated colleges in Science.
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o, UG/195-A of 2000, MUMBAI-400 032 5™ Junc, 2009

Copy forwarded with compliments for information 1o :
1) The Dean, Faculty of Science.
2) The Chairman, Board of Studies in Geology.
3) The Controller of Examinations.
4) The Co-ordinator, University Computerization Center.

DEPUTY REGISTRAR
.G./P.G.Secti
8, ection) W
_ A\
Copy to : g

The Director, Board of College and University Development, the Deputy Registrar (Eligibility
and Migration Scetion), the Director of Students Welfare, the Personal Assistants to the Vice-Chanccllar,
the Pro-Vice-Chancellor, the Registrar and the Assistart Regisuar, Adrinistrative, Ratmagin for
information.

The controller of examinations (10 copies), the Finance and Accounts officer (2 copies), Record
Section (5 copies), Publications Section (5 copies), the Deputy Registrar, Inrollment, Tiligibility and
Migration Section (3 copies), the Deputy Registrer, Statitical, Af‘fﬁ_imlon Section (2 copies), the Director,
hstitute of Distance Fducation, (10 copies) the Director University Computer Center (TE Building),
Vidyanagari, (2 copics) the Deputy Registrar (Special Cell), the Deputy Registrar, (PRO)._The Assistant
Registran, Academic Authorties Umt (2 copies) and the Assistant Regisurar, Executive Authorites Umit
(2 copies), Thav a-e requ o ol 1= 4= 1 == 23 = :tinn taken reporl on the concerned resolution adopted by
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g MODIFIED S. v, g_ g, |

- Sy
2009 - 2010 QNV\?;;JDS;GEOLOGY

ST PAPE
(PALAEONTOLOGY g oA
GY, STRA TIGRAPHY AnD O
: GENESIS)

(15 Lectures)

N e Palaeontology :
Igmr\agf study of evollut!c.)nary trends of: trilobite
¢phﬁopod5.90h”“¥d5'grapKﬂHeS. '
“ace fossils: Behavioral Classification,valye
l,ﬁerpreiatlon,'understandlng conditions of de
Eiostraﬂgraphlc evolution.

[-tebl'at
brachiopods, lamellibranches, gastropods.

of trace fossils in palaeonvironmental
position and in understanding

Jnit 2:
. h .
stratigrapty (15 lectures)

Deve|0pment of stratigraphic concepts, importance of stratigraph

. H £y 1 gr y-
gyatigraphic CIaSSIflc_ann & nomenclature, study of stratigraphic elemen
hthostratigraphy and its units. ¢ raligraphicret 'S,

Chronosf[ratigraphy and its un_its, biostrtigraphy ard its units; inter-relationship between
mhostrat[.graphm, chronostratigraphic and biostrtigraphic units.
Introduction to chemostratigraphy (oxygen and carbon), magnetostratigraphy and seismic

stratigraphy.

Unit 3:

Ore genesis (15 lectures)

Processes of Mineralisation:
Introduction, definition of metalliferous and non-metalliferous deposits, ore mineral,

gangue, tenor of ore, industial minerals, overburden and country rock.
Classification of economically important metalliferous and non-metalliferous mineral

deposits.

Processes of formation of mineral deposits. ‘ _
Magmatic concentration (early and late magmatic mineral deposits)

Hydrothermal processes, cavity filling and metasomatism:
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2 ity filling deposits: processeg of for

gsure veins and its types (in brief), st Mation and characteristic features of:
itches and flats, breccia filling

Metasomatic replacement: de
deposits.

N cavity fillings.
replacement, resulting mineral
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ac0
(15 Lectures)

their g
' rsiz
€ range and composition,

¢
l\] ‘ﬂ‘l
1 ‘lp“

(1]0,, .

MOTEtion of micro-fossils in )

plical!s Palaeocimati 0

WP L ction 10 Palynology: spores ar?élrsaltlm and p«alasg(r)acoda and Radiolaria
s udies,

|HUO<

tany:
,JBW e .
D d.str,blljlnor} of plants through QGOIO;S wa prese
at - of fo owing genera with r cal ages
s Jcteristics and distribution: ?DSt‘ﬁieCt to their classificatj
) Ophyllum, Gbsw;g:?”-é}eﬂeric definition
Is, Gangamopteris Vertebraria

rvatio
n of plant fossils, classification

~h .
:nd NiISQn'a-
" roduction t© Palynology: spores and polle
n.
ynit 5
o (15 lectures)
n: proces i
Stra-“ﬂ?asti;occezsion ﬁtehsolcon'tm“Ing stratification- physical '
Jertical , ogical uniformity, heteroge cal, chemical and biological.
a|terﬂ3t|on_5’ YaFVGS. cyclgs (symmetrizal and as geneity, patterned succession,
ateral variations and facies concept. yrmetical);
Unconformlty: importance in stratigraph -
U ence t unconformities. P y environmental classification and stratigraphic
correlation: definition and evidence for correlatio i
: . , n- physical and palaeontol ical
Methods of collecting stratigrphic data (stra ' ' . e
e tace. (stratigraphic procedures on outcrop and
Unit 6:
Ore geneslis ' (15 lectures)

secondary processes.
i) Evaporation deposits: brief account of non-metallic deposits of ocean water,
lake water, ground water and hot springs.
) Oxidation and solution in the Zoné of oxidation, oré deposits in the zone of

oxidation.
i) ~ Supergene sulphide enrichment: requirement
deposition, recognition of sulphide enrichmen
~jron gossans, limonite and false gossans. _ . |
Residual deposits: conditions £avouring formation of residual er@sns.
les and processes of formation of placer

s for supergene sulphide

t. Gossans and cappings, role of

iv)

v)  Mechanical concentration: princiP s and pes
deposits (eluvial, 4lluvial, beach @n aeolian). _

g ( ic controls ON mineralization, metallogenic epochs and

Structural and stratigraph
provinces.
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of QECOMMENDED REFERENCE Books
T
L5

ents of Micropalaeontology; G. Bi
ﬁterquuction to Palaeontology: Ar‘noldlalgmt
nvertebrate Palasontology and Evolution; ¢jarken
Prfnciples of Invertebrate Palaeontology: R. Shrock & W T
principles of Palaeontology: D. Romp g g Stanley . Twenhofel
principles of Palaeontology: T. Qlivier

ractical APP 0 Sedimentology- .

gaF;iC concepts of Historical Geology?és\?é;;nncg;olm
Historical Geolog){: Dunbar '
principles of Stratigraphy: Weller

Fundamentals of Historical Geology & Stratigraphy of India: Ravindra Kumar

.
® % & % 8 & e & & @ = o
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YSTALLOGRAPHY (15 Lectures)
R

. ,ACGTERISTICS OF CRYSTALS: Atomic
C—'W‘! symmetry. Elemet)ts of symme
cryst ‘t‘]y_ crystallographic axes. Indi
gymm®

arrangeme
try Planey
Ces, Ration

ntin crystals. Bravais Lal.!lCGS-
- Axes and Centre Axis of inversion

alindices. Axial ratios Imperfect crystals.
|:|C/\T|ON OF CRYSTALS;

1 ASS] ith Hermann-Mauguin afdeven Oystems of crystal, Derivation of 32 classes of
CL etry W Schoentfligs SYmbols. Stereographic projections of
f\”m:nﬁ”y'

ynit 2

TICS
CRYSTAL > (15 Lectures)
EHAVIOUR OF LIGHT
~TURE AND B HT: No
;L;ctive index. Double refraction Nical or

"-polarised and Polarised light. Refraction and
Anisoiff’pic substances, Polarising Microsc

ISm and Filter Poloroid. Isotropic and
OPe: Its Construction and Working.
ical, Crystallographic and Optica) proper |
Pl;?lsurs. Uniaxial and Biaxia| minera!s,pD alibey azochroism

eterminat » Twinkling, Polarisation
minatj P g . )
+ica plate, QyPSUM plate and quarty wedge, on of uniaxial and Biaxial sign using

-

Unit 3:

pHYSICAL MINERALOGY
MINERAL GPOUPS:

stability relationships, Crystallis
Distribution in rocks of the fo||o

(15 Lectures)
ation temperat

: ures, Condit; i
Wing Mineral o nditions of formation and

roups: Silica, Feldspar,
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RYS ‘RYSTALS 8
cRY 1 OF ,‘;,\ STALS Study of aeneral,
'\ﬂ\ “qion. Cube, Rlmmdm!f\c:nlmm
qahet Hexocol: e U1
O awahedron, Hexoctahedron p
h-hn-“ Jedron, Deltoid-Dodecahe
AR |

A\
H \ml‘\‘hm

ed | (15 foctures)
:um:')r’:llnlr" o 11 main ciasses of crystals
-LONBdron Trisactahodran

) Hploid Tatrahadearn Tristatrahadron

Hrons, S(:ulenohmitcms;. g,;m"n”m:;t:q, isyr:mm.»,‘ Domes Pinacaids

N CRYSTALS: Twin axis, Twin pl
¢ contact twins, Simple

Carlsbad, Manebech

\
Zp\m Multip!

i t‘ldﬂmls

ane. .

Im(ll t\:‘h 1(tfomlm‘ntlon plane Typaes af Twinmng Simple

avcn | ”)i(! D(}H‘L‘Udllorl tf””'y (J\‘I(',h(; t‘nnn—-’ F‘NHWHU"] 12
0, Albite, Albite-Carisbacd

ynit 5

CRYSTAL OPTICS
PT‘CAL CHARAC_TERISTICS: R

O fringence. Polorisation coloyrs

nalous polorisation colours,

(15 lectures)
L. Twinkling. Pleochroism
€. Extinction and Extinction angle

elief. Becke's tes
3ire - Newton's sca|

Anal

GEOLOGICAL THERMOMETERS: Direct
inversion points, Exsolution, Recrystallisat
properties, Association of minerals.

measurements, Melting points, Dissociation,
lon, Liquid inclusions Change in physical

LIST OF RECOMMENDED REFERENCE BOOKS

» Rutley’s Elements of Mineralogy: H.H. Read and Revised by C.D. Gribble.
« Manuel of Mineralogy: Cornelius, S. Hurlbut Jr.. Cornelius Klein.

+ Textbook of Mineralogy: Dana and Ford.

 Optical Mineralogy: Paul Kerr.

« Mineralogy: Berry, Mason and Dietrich.

* Rock Forming Minerals: Deer, Howie, Zussman.
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PAPER.|

(APPLIED GEOLOGY)
ait ¥
EOLOGY i tures).
F'ELDe S'f Geologic Surv?ylngl: (15 lec
aluré Aim. Uses of geologic syrye iNg. Divarc: el
geﬂn'“"r':( &study of Outcrops: Likely p|agesg Diversity of Surveys. Scope of geologica
aork.

_ : o= | - EXamination. Descrimination. Tracing.
field" nce of Contacts: Descrimination between different types of contacts. Contacts
|mp_g under soil. giq{:tlve gog_tacts. Obscure bedding. .

purt®™ ination of Strike and Dip: Degree of accurac - i ing of

Ue;fgp sl settling of beds. y. Cross-bedding. Bevelling
ou

jon: Attitude of contorted strat i ;

4 correfation . wd Strata. Attitude of eruptive contacts.
FI€". observations: Schedule for Fig|q Observations ‘ Field work:
Fie'dng;?,g - field problem. Collecting oy . General Suggestions for Fi

trimmi i ree
563 Iaccuracy of field work. NG samples. Taking photographs. Deg
an

ynit 2:
GEoMORPHOLOGY AND CARTOGRAPHY R
concepts of Geomorphology:

a) Energy for landform change, |soto

b) Geomorphic Systems: people as Geomorphic Agents, People as creators of
Landforms, Problems of using the Environment.

c) Landforms controlled by Fa

pasic , ,
Pic dating, other methods

e) Drainage patterns on folds: Antecedent, Superimposed, Captured drainage.

Volcanogenic landforms and intrusjons:
a) Energy of volcanic eruptions,
b) Products of Volcano: Lava Flow, Pyroclasts.

c) Types of Volcano: Scoria or Cinder Cones, Composite or Strato Volcanoes, Shied
Volcanoes, Domes.

d) Types of Eruptions: Volcanic Explosion, Pyroclastic flow,
e) Erosion of Volcanic features: Plutons Intrusions.

Weathering and Landforms:
|l Weathering process: Physical, Chemical

Il. Landforms produced by weathering: Corestones, Tors, Pits, Pans, Caverns,
Rills, Duricrust.

Fluvial processes and landforms:
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Fluvial Transport and Deposition: Al

_ Bl 1T Al

Alluvial river channels, Alluyial Barsluigr;g!df-‘ans, bl
Nleandering Channels + Braided Channels, Straight and
Drainage Basin as a Unit of Study

| Discharge of Water: Hydrogra ‘
I Discharge. graph Shapes, Flood Frequency, Patterns of

- processes and Landforms:
golian | Eolian Erosion.
1. Eolian Transport and Deposition.

ynit 3:
HYDROGEOLOGY (15 lectures)

Ground Watgr: Definition, l_Jt!Iisation

H drogeologic Cycle: Precipitation. Evapo-transportation and Phreatophytes. Runoff and
drograph components. Infiltration. Subsurface movement of water. Zones of

Gmundwater. Watertable: Aquifers. Confined and Unconfined water. Artesian System and
esian Head. Pr_esenta'uqn pf Water, Level data on Maps and Graphs. Discharge of

‘Groundwater. Springs. Artificial discharge.

Groundwater Exploration: Conventional methods. Geophysical exploration by (a)

Resistivity method and (b) Seismic method.

occurrence of Groundwater: Origin of groundwater. Rock properties affecting

groundwater. Vertical distribution of groundwater. Geological formations as aquifers.
Types of aquifers.

Groundwater Movement: Darcy’s Law. Coefficient of permeability. Groundwater flow rate.
Laboratory anf field measurements of permeability. Tracing groundwater movements.

Groundwater flow-lines and flow-nets.
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UH“ 4:
. pGEOLOGY
L ration of Geological Reports: (15 loctures)
ral instructions, \
Sggﬁact. lntroducttcs)nEth;xa“f;guzcript report. General outline of Report
stratigraphy and Petr0graphy. Nd Conclusions. Recommendations. Geography

: . . Geologi e
considerations. Quiotationg and Footr?é?eztr%(;tglrs.o?sgrl\?glclsHI|Stgrb>,<. Feonome
: nts. Index.

prepd

mstrumems and Methods of Geolo
a) Clinometer and Brunton Cq
compass method of reconn
p) Hand Levels: Their constry
Dip and Strike. Hand Leve|
c) Altimeter: Its construction g

gic Mapping:

mnass: the: ‘
PSS their construction and use. Clinometer and

ction and use. Hang Level Method of Determination of
Traverses.

ndtuse.Altimeter techniques, including horizontal
stations, note taking and correction of readings.

UNIT S

geomorphology and Cartography

Coastal processes and landforms,
Dominant influences on Coastal
rates of Erosion, Climatic inflyen
Erosional landforms of the coast

(15 lectures)

Landforms: Structure and Lithology, Current
Ces past and present, Sea level changes.
. Depositional landforms of the coast.

Karst processes and landforms.
Limestone Solution and erosion rates.
Surface landforms: Minor solution Sculpture, Enclosed Depressions.
Karst landforms of fluvial erosion.
Underground water, caves and springs.

Glaciers and glaciated landforms.
Glaciers: Ice Movement, Flow patterns, Forms of Glacier surfaces, Maltwater.
Glaciated Erosional landforms.
Glaciated Depositional landforms.

Cartographic and morphometric analysis

Topographic analysis
Topographical profiles
Projected profiles
Superimposed profiles
Spur Profiles.
Geomorphological Map Using |.G. U symbols.

Slope analysis o
Morphological Mapping by Savigear's Method.
Average Slope Map
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Generalized Contour Map,
08 basin analy:;is
prainds a) Linear aspects.
b) Areal aspects

UNIT 6

HYDROGEOLOGY (15 lectures)
4] Recharge of Groundwater: Concept. ' or

Pgﬂgg:j Recharge mounds. Induced rechafgeMEIhods. Water Spreading. Waste wa

f

igations of Groundwater- e e . ; i
ace Investigal ater: Test-drilling. R ntial logging.
?;mperature logging. g. Resistivity logging. Pote

LIsT OF RECOMMENDED REFERENCE BOOKS

manuel of Field Geology: Compton R_J.
Field Geology: Lahee.

Earth's changing Surface. By M.J. Selby

Techniques in geomorphology. By C.AM. King

Groundwater Hydrology: Todd D.K.

Groundwater Assessment, Development and Management: Karant K.R.
Groundwater: Raghunath H.M.
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3 practicals, each of 2 v, hours’ duratigp,

<ACTICAL =
P 1. Study of evolutionary trepqs of: trilg

astropods, cephalopods, echinoids
5. Micro fossils: Two each from forg
3. Plant fossils: Gangamg
S'Chizoneural, Vertgzbrar?a.
4. Identification (with the hel
and Indian occurrences of

bite, brachiq
 9raptolites,

. Minifera, Ostracods and radiolarians. "
PLETS. Glossaptris, Pilaphyium, Missals. Giadophietis

P of physicay
Ora Minerals a

pods, lamellibranches,

red iain
Properties), chemical composition, orig
Nd Industrial minerals.

PRACT|CAL -1l

CRYSTALLOGRAPHY:
K a) Study of Symmetry:
. Symmetry elements of 32 lasses of symmetry ¢
. Stereographic projections of Symmetry elements of 32 classes 0
Symmetry
b) Study of all possible forms of Crystals belonging to the following Fourteen
classes of Symmetry:
« CuUBI :
* TETRAGONAL SYSTEM: Zircon & Chalcopyrite classes
* HEXAGONAL SYSTEM: Beryl, Apatite & Beta- Quartz classes.
* TRIGONAL sYsTEM. Calcite, Tourmaline and Alpha- Quartz
classes.

* ORTHORHOMB|
* MONOCLINIC §
* TRICLINIC sYS§

C SYSTEM: BARITE CLASS
YSTEM: Gypsum class.
TEM: Axinite class.
c) Study of Twin-axis. Twin plane and composition plane of the following types
of Twin crystals:
. » Simple contact twinnin
Orthoclase (Bavano, Manebach, Carlsbad)

* Simple penetration twinning: Staurolite, Augite, Orthoclase
(Carlsbad-partially penetrant). :
Multiple contact twinning: Albite.

* Multiple penetration twinning: Fluorite, Diamond (Star), Chrysoberyt
(Wheel).

g: Spinel, Rutile, Aragonite, Gypsum, Augite,

Multiple cyclic twinning: Aragonite. Chrysoberyl (Wheet).

d) Measurement of Axial ratios of Tetragonal and Orthorhombic crystals by
Formula calculation and Graphical methods .
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B

MINE study of Physical ang Optical ch
in ROCK types of the following | by
i. lgneous rock f e

ormi ;
Albite, Lﬁabfadori?;mg Minerals: Q

Hornblende, Ay
Apatite.

2.

, Laumonti
Gyrolite and Okenite. ontte, Apo

Determination of An-content of

acTICAL Il

A FIELD GEOLOGY

a. Drawing of block and profile dia
in the field:

Dip and strike of stratification

Current bedding and cross bedding
Graded bedding

Piilow lavas

Laccolith, Lopolith and Phacolith

incompetent strata

Types of folds and their features
Types of faults and their features
Horse, drag and brecciation in faults

Types of Joints
e Sagging and slumping effect in

outcrops

| Geomorphology and Cartography:' _
Measurement of areas enclosed within curves.

TOPOGRAPHIC ANALYSIS

acters, mod
Ous and \m

Sucite, Nephu

B o o e

12

e of formation and occurrence
etamorphic Minerals:
artz, Orthoclase, Microcline,

eline, Sodalite, Muscovite, Biotite,
persthene, Olivine, Tourmaline and

Phyllite (Prismatic & Pyramidal),

on Polorising Microscope stagel:)lagim;Iase by symmetrical extinction method

grams to indicate following features observed

Transgressive and regressive overlap of beds

Vesicles and joint configuration in simple and compound lava flows
Contact zone details of sills, dykes and batholiths

Three-dimentional details of inclined Lineation
Flow cleavage and Fracture cleavage relationship
Flow cleavage and Fracture joints in folded alternating competent and

Repetion, overlap, gap and offset features of different types of faults

horizontal and dipping strata;
Interpretation of geological details from incomplete data of detached
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ographic profiles, Projecteq Profi
gz};erimposed Profiles, Spur Profilcézg.es'
DRAINAGE BASIN ANALYS|g
Linear A§pects,
i ngitud‘”"’“ and cross valley profiles
HypSc,metric analysis.
b) HYDROGEOLOGY:

roblems on permeability, porosity 5

ilow nets. Y and rate of flow.

gkeleton diagrams tc_) plc_)t shape of water table
problems on determination of aquifer depths from resistivity data

N FIELDWOR
4dition 1o the requisite number of lectyre >

- : S and practicals, students are required to
n , | q
‘undertar}:e g;g:)r?éceaéfgi:ﬁ:agf t_'f}hsét;_dslldat ﬂrst hand geological structures and lithology,
rtne e i i€lawork shall aj ing indivi kills of
gggzwaﬂon’ description and interpretation aim at developing individual ski

, : . of geological features. Each student shall
naintain @ field-diary for this purpose and shall write area wise reports.
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oME OF EXAMINATION
c

scH
THEORY
papers each of 60 marks and 2 hou,s duratiop 4¢ the end of each term.
3
arsT TERM

ION PAPER
HEORY QUEST

urs 60 marks :
gn?mere will be four questions of 15 marks each,
~ 1. Based on Unit Nos 1,2, 3,
L{o' gased on Unit No. 1,
(-5’ Based on Unit No. 2.
8- 4 Based on Unit No. 3.

gach question will be set for 22 or 23 marks with internal options.

SECOND TERM

THEORY QUESTION PAPER
zhours 60 marks .
There will be four questions of 15 marks each.
Q.1. Based on Unit Nos 4, 5 6.
Q.2. Based on Unit No. 4.
Q.3. Based on Unit No. 5.
Q.4. Based on Unit No. 6.

Each question will be set for 22 or 23 marks with internal options

PRACTICAL EXAMINATION WILL BE HELD AT THE END OF THE SECOND TERM

Each practical for 40 marks.
Out of 120 marks (3 practicals)

» 15 marks are to be assigned to the duly certified Laboratory Journal
> 15 marks for the Field Report.

A 4

N

Each Practical paper will contribute 05 marks towards 'Field Report' and 05
marks towards the Journal

» Evaluation in Practical exam will hence be for 30 marks per paperi.e. (40-05-
05 =30)

___yyx —
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