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APPENDIX A’

{Outlines of Teses)

Paper *A° ;  General Geology, Mineralegy Petrography  (Thme ; 3 Hours) ,.’w“ﬂ?ﬁ
Paper B Geomorphology, Halacontology/Stratigraphy (Time : 3 Hours) .. 75
Practical .. i i A Time 4 Hours) ., S

Togal © .. EEIF

APPENDIX B’
{Syllabi and Courses of Reading)

FPaper *A" ¢ General Geology @ Mineralogy/Petrograhy : . i 75
Section (A) : General Geology @ .. . - . . 2%

The earth as a planet, is place in the universe and its origin.  Introduction to
Geomagnetism and the earth’s gravity field.  Earthquakes, the internal structure of ths
earth, the age of the earth,

Voleanism, the material and Chemistry of the earth crust, plutonic rocks, meta-
morphic rocks.

Faulting and Folding, epeirognenie forces and Isostacy, orgenic forces and mountain
buitding. Nature of Jointing and cleavage.

Introduction of modern trends and techniques

Section (£) : Mineralogy and Petrography

th

{f) Elementary Crystallography.

Formation of crystals, devclopment of the science of Crystallography., Regular
arrangement of point in space, the space lattice, Elements of symmetry, relation of crystal
lattice to the erystal symmetry, Crystal forces, cach figures and  solution pits, crystal axes
and Miller Indices, Crystal edges, lattice rows and rone axes. The choice of axes in
crystals,  The crystal classes,

Symmetry operations, Triclinic systemn, Monoclinic svstem, Hexaponsl sysem,
Tetragonal system and Cubic system.

Crystal aggregates, twinned crystals, effect of twinning, canses of rwinning.
(ii} Physical Properties of Minerals 4

Colour, Streak : Cleavage Parting, fracture: hardness, tenacity: specifio gravity
properties depending upon light,electricity, magnetism and heat.
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Classiticution and description of common mineral groups, namely: Native Elements,
Sulphides, Sulphates Oxides, Halides, Carbonpates, Nitrates, Borates, Chromatek, Suol-
nhates Molvosdtes, Tungstateat, phosphates, Vanadates, Sillicates

{dify Optical Mineralogy :
Sxamination in plance polarized light,

Crystal [rom, clevgaes, inclusions, colour, pleoch, refractive index, relief
alteration.

(¢f) Representation of statistical data 1 maps and diagrams {the Data used shall
e related to the regions studied in Paper 1),

ey Preparation of survey plan with the hielp of followinge :

(i) Chin surveying,
(#) Plane Table surveying,

N.B :—Map Work and Practical will be taught along with Paper A and B, as
indieated above, But there shall be a separate examinalion carrying 50
marks. The examination in crossed polars :

Double refractions, isotropism and anistropism extinction and extinction angles,
interferency colours, birefringence, clongation, twinings.

Examination in Convergent Light,

Interference figures, Uniaxial and Biaxial crystals, determination of optic sign and
estimation 2V,

Diagnostic properties of common rock-forming minerals in thin sections
(v} Elementary Classification of rocks and their Petrography @

Forms Igneous Rock Bodies, nature of magma, seguence of events in the crystalli-
zation of magma, textures and cinssification ol ieneous rocks on the basis of ficid, textural
mincralogical and chemical criteria.  The clan concept and Petrographiy of common rock
types in (i) Ulteramafic Clan (i) Cala-Alkali Gabro Clan (#i) Diorite Monzonite and
Svenith Clans (iv) Granodiorite, Adamellite and Granite Clans,  Introduction 1o patro- .
senesis of Igncous rocks.  Structures in Igncous rocks

Pyroclastie Rocks :

Classification of voleanic ejecta aecording 10 sige, mode of origin and composition,

Alteration,

Metamorphic Rocks |

Coneepts of reglonal contact and dynamic metamorphisi, potrography of conunog
types (goeiss schist quartzite, slate marble, serpentine, horufelse, cataclastic and
mylonites),
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Sedimentary Rocks :

Petrography of common varielies calcareous, arenaccous, rudaccoas argillaccous
sedimentary rocks. Texture, size sorling, sphericity, roundness packing and orientation
mineral grains in sediments,

Introduction of modern trends and technigues,

75

Sectiou (@) Geomophology 25

Paper 'B' ;. Geomorphology @ Palacontology/Stratigraphy :

" Weathering and soils 1 Processes of physical and chemical weathering ; their
effects : growth and nature of soils,

Fluviol Processes: Valley development : Base level and its types: drainage Patterns
and their significance ; srteam meandering and the development of Flood Plain ; Concept
of a Geomorphic cycle; Rejuvination and its evidence; Agzregation : River Terraces and
their qngmﬁcancc

Gla:caa!ton : Twpes of Glacicr ; Glacial Frosional Feature ; the unstratified
Deposit (Till).

Wind Action ! Wind Erosional land forms, Dunes and Locess.
Introduction of modern trends and technignes,
Scetion () ; Palacontology and Stratigraphy. . . 40
(i) Stratigraphy :
jhl:roductmu to the Prl.mpl:.s of Stratigraphy : Stratigraphy of Pakistan in brief,
(i} Palacontology (Invertebrates),
Fogsils ;  Fossilisation, modes  of Preservation, Geological Significance.

“Protezea + Morphelogical features of the forminiferal test, characteristic fextures
of Nummu!ncs Dmcn-c:,rcilna Operaculina Assiliapa, Leageda, Nodosaria, Lenticuling,
Textularia, Uvigerina, Globigerina, Triloculina, Ammonia, Geological signifiecance of
forminifera,

Corelenrerata . Morphology of Rugose, Seleraclopian (Hexacorals) and Tabulate
Coruls and their geological distribution Characteristic features of Caleeola, zephrentls,
Heliophyhum, Parasmilia, Streptelaema, Lithostrotion, Lonsdaleia Fevosites, Halysites.

Graptozoa : Morphological features, evolution and geological importance of
Graptolites, Characteristic features of  Monograptus, Diplograptus, Tetragraptus
PhiTograptus Didymograptus.

Bryozoa ;  Salient features of Bryozoans and their geological importance.
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Echinoderma @ Morphology of the ancient and modern Echincid Tests and their
geological range, Characteristic features of Cidaris, Micraster, . Clypeus, Scutelle.
Hemicidaris Conulus, Morphological Featares of the Crinocids and their geological distri-
bution Characteristic features of Encrinns.

Pentacrinus, Apiocrinus, Salient {eatures of Blastoid genus Pentremites.

Brachiopoda : Morphology of the Brachiopod shells and their g.ﬁ.olugical distrie
bution, Characteristic features of Productus, Spirifer, Terchratula, Atrypa, Derbyia,
Atgvis, Hebertelln, Streptorhynchus, Spirigerella

Mollusca: Morbhology of the Lamellibranch shells, Characteristic feature of Area,
Glycime is, Trigonia Venus, Pecten, Ostrea, Exogyra, Gryphaea, Gervillea, Inceramus,

Hippuritis, Morphological features of the Gastropod shall, Characteristic features of
Bellerophin, Trochus, Nerinea, Fusus, Turritella, Cerithium, Murex, Voluta, Conus,
Motphological features an 1 :eological importance of Caphalopods, Characteristic feature
of Nautilus, O thoceras Harrisoceras, Goniatites, Ceratites, Baculites, Hildoeceras, Boulei-
ceras. Perisphinctes, Belemnpopsis,

Arthropoada ;- Morphological fearures of Trilobites and their geologleol signi-
ficance characteristic feature of Trmuicleus, Paradoxides, Calymene, Redlichia, Phacops.

Introduction of modern trends and technignes. s :
. Marics

Practical : (Time : 4 Hours) . R TIC L™
(1 Map Work .. . : .. 10

Map projectlons : topographic maps.

Elementary geological map exercises-including use of strike in map work cons-
truction of cross-sections, interpretation of geological maps involving straight strikes and
onstant dips.

(if) Mineralogy and Petrology : s . R B
Identification of crystal modals ;. minerals and rock specimens related
to theory Paper A () i

(i) Palacontolog and Stratigraphy : - 15
Indentiflcation of fossils and stratigraphic specimens r|:1otw.d to theory,

Paper B (11

-

(iv) Geological Tncursion, Fields notds and Viva @ - 10

Rooks Recommended :
I. Principles of Physical Geologo 2ad Edition, Holmes.
2. Intsoduciion to Physical Geology: Longwell and Flaint.
3. Dana's Manual of Minzralogy : Hurlbul,
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4, Ainerais and the Microscope : Smith revised by M.K. Wells,
5. Principles of Petrodogyv: G, Tyroll,
f. Petrology for Students ; A, Horkar,
7. Petrology of the [gneous Rocks ; F.H. Hotch and M.K. Wells (11th Edn.)
8. Metamorphism j Harkar,
9, The Study of Rocks in this Section , W'W, Mocrhouse, 1965 (LSE)
10, Invertcprate Fossils ; Niirem Kakucker/Fischer.
11. Stratigraphy an Introduction to Principles 1 DT, Danovon, 1966,
12. Petrology j Haung,
13, Optical Mineralo vy ; INF. Kerr,
14. Minerology ; Berry and Mason.
15, Recopnition of structural featyres and thesr orentation,
16. Geological Raw moterialal, Minng and indbstry,
Every student will maintain a field note book,  He will carry out samples, labeiling

and book cntries. This note book will be presented at the time of Viva Voce examination,
“which should be properiy srgned by the concerent teacher/s in the field.

At the end of field excurtion, every student will write a fisld report carrying 100
marks distribution as below:—
Distribution of marks :

Text based an field notes Fiva Voce Taoral

60 41 100
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