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SEMESTER-I

CC-1: GEOLOGY-I
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

(The emphasis of course is on applications in solving problems of interest to physicists.
The students are to be examined entirely on the basis of problems, seen and unseen.)

UNIT- I: General geology-A

Geology - its perspective, scope and subdivisions; Earth in the Solar system; Origin of
the Earth, Seismology and internal structure of the earth; Radioactivity and age of the
earth.

UNIT-II: General geology-B
Volcanoes: Types, products and distribution. Earthquakes - intensity, causes and
distribution.

UNIT: Geomorphology-A
Weathering and Erosion, Mass wasting; Geological works of rivers, glaciers, and
landforms produced by them.

UNIT-IV: Geomorphology-B
Geological works of wind, underground water and oceans and landforms produced by
them.

UNIT-V: Quaternary Geology

Scope, climate change, eustatic movement and other geological phenomena during
Quaternary; Landforms and deposits with special reference to India; Neotectonics;
Glaciation and its causes; Sea-level change during Quaternary.

PRACTICAL

Study of geomorphic forms. Study of contour patterns and drawing of profiles.
Laboratory records and viva voce.
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SEMESTER-I

CC-2: GEOLOGY-II
(Credit:6, Theory:4, Practical:2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1 hr. duration)

(The emphasis of course is on applications in solving problems of interest to physicists.
The students are to be examined entirely on the basis of problems, seen and unseen.)

UNIT-I: Geotectonics-A
Tectonic movements Epeiorogeny and orogeny; Isostasy concept and theories;
Geosynclines; Mountain building theories.

UNIT-II: Geotectonics-B
Plate tectonics concept and types of plate margins; Continental drift evidences and
causes; Sea-floor spreading; Mid-oceanic ridge; Island arc.

UNIT-III: Photogeology

Principles of aerial photography; Scale, photo-elements and interpretation. Application
of aerial photography in mineral exploration, ground water exploration and
geomorphology.

UNIT-IV: Remote Sensing

Principles of remote sensing, Electromagnetic radiation, Scale, Sensors; Platforms,
Photo mosaic and FCC. Application of remote sensing in mineral exploration, ground
water exploration and geo-morphology.

UNIT-V: Marine Geology
Relief of ocean floor; Marine sediments and their classification; Marine resources;
Submarine canyons, Sea mounts and guyots; Coral reef.

PRACTICAL

Study of aerial photographs and uses of stereoscopes. Laboratory records and viva
voce.
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SEMESTER-II

CC-3: GEOLOGY-III
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1 hr. duration)

UNIT-I: Crystallography-A

Crystalline and non-crystalline substances, Crystals - definition, characteristics,
intercepts, parameters, indices and forms. Symmetry elements and classification of
crystals in to seven systems. International Symbol;, Holohedrism, hemihedrism
hemimorphism and enantiomorphism. Study of axial relationship, symmetry elements
and forms presentin4/m32/m, 4 3m, 2/m3,4/m2/m 2/m and 42/m classes.

UNIT-II: Crystallography-B

Study of axial relationship, symmetry elements and forms present in 6/m2/m2/m, 622,
2/m, 3m, 32, 2/m2/m2/m, 2/m and 3 classes. Twinning, Fundamentals of
stereographic projection of crystals. Zone and zonal laws.

UNIT-III: Mineralogy-A

Scope of mineralogy; chemical bonding and compound formation. Definition and
classification of minerals. Physical properties of minerals, Silicate structure and its
classification.

UNIT-IV: Mineralogy-B
Study of atomic structure, chemistry, physical, optical properties and uses of minerals
of Olivine, Feldspar, Pyroxene, Amphibole, Garnet, Feldspathoids and Mica groups.

UNIT-V: Mineralogy-C
Isomorphism, polymorphism and pseudomorphism; Chemical composition, physical
and optical properties of important rock forming minerals.

PRACTICAL

Study and identification of crystal models as mentioned in theory. Megascopic
identification of rock forming minerals, Laboratory records and viva voce.



P. N. College (Autonomous), Khordha GEOLOGY (Hons) 2016-17 AB onwards

SEMESTER-II

CC-4: GEOLOGY-1V
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1 hr. duration)

UNIT-I: Mineral Optics-A

Nature of light rays and their propagation, internal reflection, double refraction,
interference and polarization. Nicol Prism and polaroids. Petrological microscope -
parts and their functions.

UNIT-II: Mineral Optics-B

Preparation of thin section of minerals and rocks. Behaviour of light in thin section and
production of interference colours. Order of interference colour and Twinkling. Optic
axis, Uniaxial and biaxial minerals.

UNIT-III: Mineral Optics-C

Isotropsim and anisotropism,. Extinction and extinction angle. Pleochroism, pleochroic
scheme, Birefringence; Outline of study of optical characters of minerals in thin
sections.

UNIT-IV: Geochemistry-A
Cosmic abundance of elements; composition of planets and meteorites. Structure and
composition of earth.

UNIT-V: Geochemistry-B
Geochemical classification of elements, Primary geochemical differentiation; Atomic
substitution and solid solution.

PRACTICAL

Microscopic identification of rock forming minerals; Measurement of extinction angle;
sign of elongation and order of interference colour. Laboratory records and viva voce.
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SEMESTER-III

CC-5: GEOLOGY-V
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1 hr. duration)

UNIT-I: Igneous Petrology-A

Magma and its characteristics; Crystallization behaviour of unicomponent magma;
bicomponent magma showing solid solution and eutectic relationships, Introduction to
Di-Ab-An ternary system.

UNIT-II: Igneous Petrology-B
Introduction, Forms, Texture, Mega- and micro-structures of igneous rocks.

UNIT-III: Igneous Petrology-C
Bowens reaction series and its implications. Differentiation of magma and diversity of
igneous rocks.

UNIT-1V: Igneous Petrology-D
Classification of igneous rocks. Preliminary idea on assimilation processes.

UNIT-V: Igneous Petrology-E

Petrographic notes on Basalt, Dolerite, Gabbro, Granite, Pegmatite, Syenite, Dunite,
Diorite, Peridotite, Carbonatite, Anorthosite and Kimberlite and their occurrences in
India.

PRACTICAL

Megascopic and microscopic identification of igneous rocks. Laboratory records and
viva voce.
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SEMESTER-III

CC- 6 : GEOLOGY-VI
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1 hr. duration)

UNIT-I: Sedimentary Petrology-A
Introduction, formation of sediments and sedimentary rocks. Elementary idea on
sedimentary environments.

UNIT-II: Sedimentary Petrology-B
Texture, structure and diagenesis of sedimentary rocks. Elementary idea on
sedimentary facies.

UNIT-III: Sedimentary Petrology-C
Classification of sedimentary rocks. Sedimentary basins of India.

UNIT-IV: Sedimentary Petrology-D
Palaeocurrent; Heavy minerals and Provenance.

UNIT-V: Sedimentary Petrology-E
Petrographic notes on sandstones, conglomerate, shale, limestone and breccia and their
occurrences in India.

PRACTICAL

Megascopic and microscopic identification of sedimentary rocks. Laboratory records
and viva voce.
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SEMESTER-III

CC-7: GEOLOGY-VII
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Metamorphic Petrology-A
Introduction, agents and types of metamorphism; ACF and AKF diagrams.

UNIT-II: Metamorphic Petrology-B
Texture and structure of metamorphic rocks.

UNIT-III: Metamorphic Petrology-C
Classification of metamorphic rocks; Metamorphic differentiation.

UNIT-IV: Metamorphic Petrology-D
Zone and grade and facies of metamorphism. Metasomatism.

UNIT-V: Metamorphic Petrology-E
Petrographic notes on important rock types like schists, gneisses, marble, quartzite,
slate, phyllites, khondalite and charnockite and their occurrences in India.

PRACTICAL

Megascopic and microscopic identification of metamorphic rocks. Laboratory records
and viva voce.
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SEMESTER-IV

CC-8: GEOLOGY-VIII
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Palaeontology-A
Fossil-definition and conditions of fossilization; Mode of preservation and geological
significance of fossils.

UNIT-II: Palaeontology-B
Morphology, evolution and geological history of Trilobite, Brachiopoda, Pelecypada,
Cephalopoda and Gastropoda.

UNIT-III: Palaeontology-C
Morphology, evolution and geological history of Echinoidea, Coral and graptolite.
Index and Zonal guide fossils. Brief ideas on evolution of horse and man.

UNIT-V: Palaeobotany
Scope of paleobotany, taxonomy of plants, Gondwana ora and their significance.

UNIT-V: Palynology
Introduction; Separation of spores and pollens and mounting for study. Utility of
palynological studies in different fields.

PRACTICAL

Identification of important invertebrate and plant fossils; Drawing and labeling of
fossils; Arrangement of fossils in chronological order; Laboratory records and viva
voce.
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SEMESTER-IV

CC-9: GEOLOGY-IX
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Stratigraphy-A

Principle of Stratigraphy, Stratigraphic units; Stratigraphic correlation, Standard
stratigraphic time scale and Indian equivalences; Geomorphic and tectonic divisions of
India.

UNIT-II: Stratigraphy-B
Precambrian stratigraphy of Karnataka, Odisha, Jharkhand, Rajasthan, Madhya
Pradesh and Ma-harashtra. Stratigraphy of Cuddapah and Vindyan basins.

UNIT-III: Stratigraphy-C
Gondwana rocks with special emphasis on fossils, climate and economic importance.
Deccan traps and Tertiary of Assam.

UNIT-IV: Stratigraphy-D
Triassic of Spiti, Jurassic of Kutch and Cretaceous of Trichinopoly. Siwalik rocks.

UNIT-5: Paleogeography
Elements of paleogeography; Paleogeography of Indian subcontinent during Permo-
Carboniferous, Triassic, Jurassic and Cretaceous periods.

PRACTICAL

Drawing of stratigraphic units in outline map of India and Odisha; Identification and
interpretation of stratigraphic assemblages; Drawing of paleogeographic maps as
mentioned in theory; Laboratory records and viva voce.
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SEMESTER-IV

CC:10-GEOLOGY-X
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Structural geology-A
Introduction, Attitude of beds; Vs rule; Deformation, concept of stress and strain;
Outlier, Inlier, Nappe, Klippe and Window.

UNIT-II: Structural geology-B
Fold - geometry, classification, recognition in field and map, causes of folding. Top and
bottom criteria of deformed strata.

UNIT-III: Structural geology-C
Fault- classification, mechanism, significance, recognition in the field and map, general
effects of faulting. Joints - geometry, classification and significance.

UNIT-IV: Structural geology-D
Unconformity - types, significance, recognition in the field and map, difference
between fault and unconformity.

UNIT-V:
Structural geology-E Foliation - types and relation with major structures, Lineation -
types and relation with major structures; Salt domes and diapirs.

PRACTICAL
Interpretation of structure, stratigraphy and geologic history from maps; Drawing of
sections; Completion of outcrops; Three point problems; Thickness and depth
problems; Laboratory records and viva voce.
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SEMESTER-V

CC-11: GEOLOGY-XI
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Ore Genesis-A
Process of formation of ore bodies: Magmatic concentration, Hydrothermal processes,
Wall rock alternation and Paragenesis, Zoning.

UNIT-II: Ore Genesis-B
Process of formation of ore bodies: Residual and mechanical concentration, Oxidation
and Supergene enrichment.

UNIT-III: Ore Genesis-C
Process of formation of ore bodies: Sedimentation, Evaporation, Metamorphism.

UNIT-IV: Energy Resources
Origin, occurrence, distribution and uses of coal and petroleum; Atomic minerals.

UNIT-V: Mineral Economics
Strategic, essential and critical minerals. Sustainable developments of minerals;
Conservation of mineral resources.

PRACTICAL

Megascopic study of strategic, critical and essential minerals. Laboratory records and
viva voce.
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SEMESTER-V

CC-12: GEOLOGY-XII
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Mineral Resources-A
Mineralogy, mode of occurrence, origin, Indian distribution and uses of ores of Fe and
Mn. Important ore deposits of India.

UNIT-II: Mineral Resources-B
Mineralogy, mode of occurrence, origin, Indian distribution and uses of ores of Cr and
Al. Important ore deposits of India.

UNIT-III: Mineral Resources-C
Mineralogy, mode of occurrence, origin, Indian distribution and uses of ores of Cu, Pb
and Zn. Important ore deposits of India.

UNIT-IV: Mineral Resources-D
Mineralogy, mode of occurrence, origin, Indian distribution and uses of Mica, Asbestos,
Kyanite, Sillimanite, Graphite and Magnesite.

UNIT-V: Mineral Resources-E
Controls of ore localization, Classification of mineral deposits; Metallogenic epochs and
provinces; Ore districts.

PRACTICAL

Megascopic identification and uses of important metallic and non-metallic minerals;
Laboratory records and viva voce.
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SEMESTER-VI

CC-13: GEOLOGY-XIII
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Groundwater-A

Hydrological cycle, vertical zonation of ground water, Properties of water bearing
formations - porosity, permeability, specific yield, specific retention, storativity.
Aquifer types- Confined and unconfned aquifers, aquitard, aquiclude, aquifuse. Darcys
law.

UNIT-II: Groundwater-B

Ground Water exploration - types of wells, groundwater provinces of India and
Odisha. Sea-water intrusion, Quality of ground water and its use in domestic,
agriculture and industries; Ground water pollution.

UNIT-III: Engineering Geology-A
Introduction, Engineering properties of rocks and soils, Geological considerations of
Dam and reservoir site selection.

UNIT-IV: Engineering Geology-B
Geological considerations of tunnel alignment, bridge site selection. Earthquake

resistant structures, Soil - classification, erosion and conservation.

UNIT-V: Exploration Geology
Geological, Geophysical and Geochemical exploration methods.

PRACTICAL

Problems related to groundwater and engineering properties of rocks. Laboratory
records and viva voce.
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SEMESTER-VI

CC-14: GEOLOGY-XIV
(Credit:6, Theory:4, Practical: 2)
Theory: 70 Marks, Practical: 30 Marks
Theory: 40 Classes (1hr duration)

UNIT-I: Mining
Terminology in mining, Open-cast and Underground mining methods, Drilling,
Surveying.

UNIT-II: Disaster Management
Natural disasters and their management Earthquake, Landslide, Flood, Tsunami and
Cyclone.

UNIT-III: Environmental Geology-A
Renewable and non-renewable resources; Conservation of mineral resources; Impact of
mining on environment; Fundamentals of environmental impact assessment.

UNIT-IV: Environmental Geology-B

Management of solid wastes including mining wastes; Fly ash, Radioactive wastes;
Environmental protection- Legislative measures in India; Fluorosis problems and
arsenic poisoning in India Causes and remedial measures.

UNIT-V: Resource Evaluation
Sampling; Assaying; Ore-reserve estimation

PRACTICAL

Borehole problems, ore reserve estimation. Laboratory records and viva voce.
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SKILL ENHANCEMENT COURSE(SEC)

SEMESTER-IV

SEC-2: DIASASTER MANAGEMENT
(Credits: 06, Marks - 100)

UNIT-I: Understanding disaster

Concept and definitions of different terms of disaster, classification of disasters-natural,
manmade; difference between disaster and hazard- atmospheric and geo-hazards,
Disaster risk, Vulnerability.

UNIT-II :
General characteristics and problem areas of different atmospheric hazards Flood,
cyclone, drought, heat wave, lightning.

UNIT-III: Characteristics of Geo-hazards
Earthquake, Tsunami, volcanoes, Landslide.

UNIT-IV: Concepts of disaster management
Pre disaster, post disaster management, real time management, Warning system, Public
communication system, Relief operation, rescue operation.

UNIT-V: Disaster risk mitigation

Hazard mapping and forecasting. Preparedness for damage mitigation and coping with
disasters.

Evacuation strategy, Capacity building for disaster/damage mitigation.

15
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DISCIPLINE SPECIFIC ELECTIVE (DSE)

SEMESTER-V

DSE-1: GEOLOGY OF ODISHA

(Credit:6, Theory-05, Tutorial-01)

Theory: 50 Classes (1hr. duration)
Max. Marks: 100

UNIT-I: Geomorphology of Odisha

Physiographic divisions of Odisha, Location, forest, rivers & waterfalls, Lakes of
Odisha. Drainage system of Mahanadi river. Coastal Land formation of Odisha. Major
mountains in Odisha. Major lithotypes and rainfall & climate of Odisha.

UNIT-II: Stratigraphy of Odisha

Major stratigraphic divisions of Odisha. Iron-ore supergroup, Gangpur supergroup,
Easternghat supergroup, Gondwana supergroup of Odisha. Athagarh sandstone
quartrnary deposits of Odisha.

UNIT-III: Structure and tectonics

Archalan schist belt of Odisha, Gondwana Graben area with important economic
minerals. Regional structures of Bonai-Keonjhar area. Singbhum-Odisha iron ore
cration.

UNIT-IV : Mineral resources of Odisha.

Metallic and nom-metallic resources of Odisha. Origin, mode of occurrence,
mineralogy, Odisha distribution and uses of Iron ore, Manganese, Baxite, Limestone &
dolomite, fire clay, laterite, magnesite. Heavy minerals found along the coast of Odisha.

UNIT-V: Mineral-based industries of Odisha.

Large and medium scale industries of Odisha. Classification of industries. Sukinda
ultramafic complex, east-coast bauxite, sargipalli pb-zn deposit. Coastal placer deposit,
BIF formation, Talcher coal deposit, Biramitrapur limestone deposit.

16



P. N. College (Autonomous), Khordha GEOLOGY (Hons) 2016-17 AB onwards

SEMESTER-V

DSE-2 : EXTRA-TERRESTRIAL GEOLOGY
(Credit:6, Theory-05, Tutorial-01)
Theory: 50 Classes (1hr. duration)

Max. Marks: 100

UNIT-I: Solar system.
The outer & inner planets, composition of planets, composition of sun, structure of sun.
lithology of various planets.

UNIT-II: Meteorites, asteroids and comets.
Origin, composition of meteorites, meteor shower, fireballs, origin, types of asteroids
earthgrazers, origin, structure, orbits of comet, types of comet, capturing of comet.

UNIT-III: Relationship of Earth with Moon, Mars and other planets.
Movement of earth-revolution and rotation. Light year, Astronomical unit. Hubble’s
law, Doppler effect.

UNIT-IV: Lunar topography.
Geology of Lunar science, morphology, structures found in moon. Various lithotypes.
Tectonic activities in moon.

UNIT-V: Lunar petrology.

Internal structure of moon. Composition, mineralogy. Trace elements found. Lunar
highlands. Rock types, moonquakes. Magma ocean models.

17
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SEMESTER-VI
DSE: 3-CLIMATE CHANGE
(Credit:6, Theory-05, Tutorial-01)
Theory: 50 Classes (1hr. duration)
Max. Marks: 100
UNIT-I: Weather and Climate; Concept and causes of climate change.
UNIT-II: Global warming and Green house effect,
UNIT-IIL: Impact of climate change on environment.

UNIT-IV: Rise in sea level; Impact of climate change on ocean; El Nino.

UNIT-V: Desertification Causes and effects

SEMESTER-VI

DSE: 4-PROJECT WORK
(Credit:6, COMPULSORY)
Max. Marks: 100

18
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GENERIC ELECTIVE PAPERS(GE)
(Minor-Geology) for other Departments/Disciplines (Credits: 06 each)

SEMESTER-I & III

GE-1
(Credits: 06, Theory: 04, Practical: 02)
Max. Marks: 100 (Theory: 70, Practical:30)

UNIT-I: General geology
Scope and subdivisions of Geology; Origin, age and interior of the Earth; Earthquake
and volcanoes.

UNIT-II: Geomorphology
Weathering and erosion; Geological work of river, wind, glacier and underground
water.

UNIT-III: Crystallography

Crystalline and non-crystalline substances; Symmetry elements, parameters and
indices; Classification of crystals into six systems. Symmetry elements and forms of
normal classes of isometric, tetragonal and orthorhombic systems.

UNIT-IV: Mineralogy

Minerals: definition and classification; Study of physical and chemical characters of
rock forming minerals like quartz, feldspar, hypersthene, diopside, augite, hornblende,
muscovite, biotite, garnet, olivine, sillimanite, kyanite, tourmaline, topaz, epidote,
calcite, apatite, uorite, talc, gypsum and corundum.

UNIT-V: Optical Mineralogy

Nature of light rays; Polarization, Double refraction, Isotropism, Anisotropism, Nicol
prism, Petroligical microscope; Behaviour of light in thin section; Birefringence;
pleochroism, extinction angle and interference colours.

PRACTICAL
Identification of crystal models with respect to axis, symmetry and forms; Megascopic

and microscopic identification of minerals mentioned in theory. Laboratory record and
viva voce.
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SEMESTER-II & IV

GE-2
(Credits: 06, Theory: 04, Practical: 02)
Max. Marks: 100 (Theory: 70, Practical: 30)

UNIT-I: Igneous Petrology
Forms and texture of igneous rocks; Bowens reaction series; Classification of igneous
rocks; Magmatic differentiation; Petrograpgy of granite, syenite, peridotite, anorthosite,
gabbro, dolerite and basalt.

UNIT-II: Sedimentary Petrology
Formation of sedimentary rocks; Texture, structure and classification of sedimentary
rocks. Petrography of conglomerate, breccia, sandstone, shale and limestone.

UNIT-III: Metamorphic Petrology
Metamorphism: definition, agents, types. Texture, structure and classification of
sedimentary rocks.

Petrography of schists, gneisses, marble, charnockite and khondalite.

UNIT-1V: Palaeontology
Fossilisation and uses of fossils; Morphology and geologic history of trilobite,
brachiopod, pelecypod, gastropod, cephalopod. Gondwana ora.

UNIT-V: Stratigraphy

Definition and scope of stratigraphy. Stratigraphic units and correlation. Physiographic
division of Indian subcontinent. Stratigraphy of type areas of Archaeans, Cuddapah,
Vindhyan, Triassic, Jurassic, Cretaceous and Gondwanas.

PRACTICAL

Megascopic and microscopic identification of igneous, sedimentary and metamorphic
rocks as mentioned in theory. Morphological study of invertebrate and plant fossils
mentioned in theory; drawing and labeling of fossils. Laboratory record and viva voce.
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to the study of rocks in thin section, CBS Pub. & Dist., New Delhi.

H. Woods (1985) Invertebrate Palaeontology, CBS Pub. & Dist., New Delhi.

J. A. Steers (1979) The Unstable Earth, Kalyani Publisher, New Delhi.

J. D. Collinson and D. B. Thompson (1994) Sedimentary structures, CBS Pub. &
Dist., New Delhi.

K. M. Bangar (2013) Principles of Engineering Geology, Standard Publ. & Dist.,
Delhi.

K. S. Valdiya (1987) Environmental Geology, Tata McGrow Hill, New Delhi.

K. V. G. K. Gokhale and T. C. Rao (1973) Ore deposits of India, Thomson Press,
Delhi.

Krynire & Judd - Principles of Engineering Geology.

L. R. A. Narayan (1999) Remote sensing and its application, University Publ.,
Hyderabad.

Levorsen - Petroleum Geology.

M. C. Dash and P. C. Mishra (2001) Man and Environment, Mac Millan, Kolkata.
M. G. Best (1986) Igneous and metamorphic petrology, CBS Pub. & Dist., New
Delhi

M. K. Bose (2010) Igneous petrology, World Press, Kolkata.

M. P. Billings () Structural Geology.

M. P. Billings (1972) Structural Geology, Prantice-Hall of India, New Delhi

M. Ramakrishnan and R. Vaidyanadhan (2008) Geology of India (Vol. I & II),
Geological Society of India, Bangalore.

M.S. Krishnan (1982) Geology of India and Berma, CBS Pub. & Dist., New Delhi.
N. K. N. Aiyengar and K. N. Prasad (1996) An introduction to Invertebrate
paleontology, Vikas Publ. House, New Delhi.

N. W. Gokhale (1994), Manual of Geological Maps, CBS Pub. & Dist., New Delhi.
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e N. W. Gokhale (1996) Exercises on Geological maps and dip-strike problems,
CBS Pub. & Dist., New Delhi

e N. W. Gokhale (2000) A manual of problems in structural geology, CBS Pub. &
Dist., New Delhi

e N. W. Gokhale (2001) A guide to eld geology, CBS Pub. & Dist., New Delhi.

e P. C. Jain and M. S. Anantharaman (2005) Palaeontology; Vishal Pub. Co.,
Jalandhar.

e P.F. Kerr (1964) Optical mineralogy, Tata McGrow Hill, New Delhi.

e P.J. R Reddy (2013) A text book of Hydrology, University Science Press, New
Delhi.

e P.K. Mukherjee (1997) A Text Book of Geology, World Press, Kolkata.

e R. C. Moore, C. G. lalicker and A. G. Fischer ( 2004) Invertebrate fossils, CBS
Pub. & Dist., New Delhi.

e R. K. Sinha and N. L. Sharma (1980) Mineral Economics, Oxford & IBH, New
Delhi.

¢ R. Lindholm (1987) A Practical Approach to Sedimentology, Allen and Unwin,
London.

e R. N. Hota (2011) Practical approach to crystallography and mineralogy; CBS
Pub. & Dist., New Delhi

¢ R.N. Hota (2011) Practical approach to petrology; CBS Pub. & Dist., New Delhi.

e R.N.P. Arogyaswami (1980) Courses in mining geology, Oxford and IBH, New
Delhi.

¢ R.R.Shrock and W. H. Twenhofel (1953) CBS Pub. & Dist., New Delhi.

e R.S. Sharma and A, Sharma (2014) Crystallography and Mineralogy, Geological
Society of India, Bangalore.

¢ Ravindra Kumar (1986) Fundamentals of Historical Geology & Stratigraphy of
India, Wiley Eastern, New Delhi.

e S. Deb (1980) Industrial minerals and rocks of India, Allied Publ., Mumbai.

¢ S. K. Donovan (1992) The process of Fossilization, CBS Pub. & Dist., New Delhi.

e S. K Shah (2013) Elements of Palaeontology, Geological Society of India,
Bangalore.

e S. K. Tiwari ( 2004) Stratigraphy, Micropalaeontology and Palaeobotany, Kalyani
Publ., New Delhi.

e S. Krishmaswami (1972) Indias Mineral resources, Oxford and IBH, New Delhi.

¢ S. M. Mathur (2001) Guide to field geology, Prantice-Hall of India, New Delhi.

e 5. M. Nagqvi (2005) Geology and evolution of the Indian plate, Capital Publ. Co.
New Delhi.

* S.N. Pandey (1987) Principles and applications of photogeology, Wiley Eastern,
New Delhi.

¢ S. Ray - Text Book of Geology.

e S.Singh (1997) Physical Geography, Prayag Pustak Bhawan, Allahbad.

* Sam- Boggs (1987) Principles of Sedimentology and Stratigraphy, Prentice-Hall
Int., London.
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¢ Sharma and Ram - Introduction to India’s Economic Minerals.

¢ Shephard - Submarine Geology.

e U. Prasad (2000) Economic Geology, CBS Pub. & Dist., New Delhi.

¢ V. Radhakrishnan (1987) General Geology, V.V.P. Publishers, Tuticorin.

e V.S Kale and A. Gupta (2015) Introduction to Geomorphology, University
Press, Hyderabad.

e W. A. Deer, R. A. Howie and ]. Zusman (1979) An introduction to the rock
forming minerals, ELBS and Longman.

e W. D. Thornbury (1984) Principles of Geomorphology, Wiley Eastern, New
Delhi.

e  W.G. Morrison (2004) A dictionary of Geology, CBS Pub. & Dist., New Delhi.

e W. R. Phillips and D. T. Griffen (2004) Optical Mineralogy The non-opaque
minerals, CBS Pub. & Dist., New Delhi.

¢  Winchell-Optical Mineralogy.
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