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This paper 1s divided into two scetions A and B has 7 pages.
Section A confains:

a) 30 multiple choice questions of one mark each (30 marks)
b) 4 short answer questions of 5 marks each (20 marks)

Section B;

Contains two case studies and candidates are required to attempt one
question (50 marks)

Please write all your answers in the Answer sheets/bookiet provided to you.



SECTION A
Question 1: Multiple Choice (30 marks).
L. Polymarphs of AlySi05 are:
a) kyanite, andalusile, and sillimanite
b) caleite, aragonite, and dolomile

¢} biolile, muscovite, and phlogopite
d) none of the above

[ g}

. Quartzite 1z a

a} sedimentary rock

b) igneous rock ’
¢) metamorphic rock

d) none of the above

Lt

. The average thickness of the continental crust is:

a) 1} km
b} 20 km
¢) 30 km
dy 40 km

4. Vesicles:
a) are produced by a slow rale of magma cooling
b} occur only in pyroclastic rocks
c) oceur only in lavas

d) are produced by degassing of magma

. Pumice 1s:

n

a) are produced by a slow rale of magma cooling

b) a highly vesicular igneous rocl

¢) characteristic ol non-explosive volcanic activity
d) a textural term referring to the abscnce of vesicles

o

. The symbeol lr 15 used to depict:

a) lineation
by Toliation
¢) bedding
d) none of the above




7. The symbol F iz used to depict:

a) lineation
k) fohation
¢) bedding
dy none of the ahove

8, The Ilimalays is the lype-example ol

1) oeeanic-conlinental collision

1} oceanic-oceanic collision

¢} continental-continental collision
d) none of the above

9, The presence of slickensides in the field would indicate:

a}a fault

b) jointing

¢) a syncline
d) an anticline

103 In a normal fault, the hanging wall:

a) moves horizontally relative to the foot wall
b) moves downwards relative to the foot wall
¢) does nol move relative to the foot wall

d} none of the ahove

11. The “age of the dinosaurs” refers to the:

a) Ordoveian

b} Pormian

c) Jurassic-Cretaceous
d) Tertiary

[ 2. Thut of the grade of mineral is:

a) _s_{r_zm1.fc1113

b} ki[Dg‘Mﬂfﬂl}

ey both a) and b}

d) none of the above



13, Which is the youngest geological perniod?

a) Poroman
b Cambnan
) Silurian
d) Devonian

14, CaCy s a chenmueal formula lor the mineral:

i) gypaum
by Lalc

C) quartz

d} limeslone

L5, Key faclors determmining metamorphism are:

a) pressure, lemperature, and composition
b} grain size and crystal structure

¢) enthalpy and entropy

d) none of the above

16 The term [oliation 1s applicd Lo a;

a} sedimentary rock

b) metamorphic rock
c) igncous rock

d) nome of the above

17. The correct order of increasing hardness is:

a) caleite, fluorite, apatite, orthoclasc
b) orthoclase, apatite, fluorite, calcile
¢} apatite, fluorite, orthoclase, calcite
d) none of the above

18, MNIO*W Is same as . .ooviveveennns azimuth:

a) 271°
b) 3307
¢) 030°
d) none of the above



19, The India-Asia collision began about:

&) 30 million vears ago
b) 40 million years ago
) 30 million years apo
d) 20 million years ago

20, Oy Mohs® seale, hardness of 3 mineral caledle is:

21, The mmdex mineral of a green-schist facies rock 15:

a) sillimanite
by kyanitc
¢) amphibole
d) chlorile

22, The age of the Earth 1s approxmately:

a) 4.0 Ma
b) 4.6 Ga
) 4.0 ka
d) 15 Ga

23, A sedimentary rock composed of rounded graing with an average size of 3 mm is:

a) breceia

) eomglomerate
¢} sandstone

d) mudstone

24, The concept that rocks at the bottom of a sedimentary sequence are the oldest is the
busis [or:

a) the principle of original horizontality
by Noewlon™s law ol gravily

¢) the principle of superpasition

d) the principle of inclusions



25, The principle of cross-cutting relationships states that, if rock A culs across lhe
boundaries of rock B, then:

a) Ais older than B

) B ig alder than A

¢) A and B are of the same age

d) no conclusions about the relative age can be made

26. The principle ol inclusions states that, if a fragment of roclk A is included in another
rock B, then:

al A ds older than B

b} B is older than A

¢) A and B are ol the same ape

d) no conclusions about the relative age can be made

27. Biotite 15 an example of:

a) sheet silicate

b} single chain'silicale
¢} douhle chain silicate
d} framework silicate

28, The Mup-endmember mica 1s:

a) biolite

b) muscovite

¢) pldopopite

d) none of the above

29. Two popular tectonic models invoked to explain the Tlimalayan orogenesis are:

a) Channel flow and critical taper

b) Pop-up and Faulting

¢) Spreading and transform lectonic boundarics
i) neme of the above

3. Lithosphere is a theological unit and meludes;
a) lower mantle and upper mantle
b} upper mantle and lower crust
¢} lower mantle and outer cor
d) outer core and inner core



Ouestion 2:
1. Briefly mention how would you map a fault in the ficld?
1, Differentate reserve and resource,
1ii,  Explain the terms strain and deformation?

iv.  Write three distinguishing features of igneous and metamorphic rocks.

SECTION B: Case Study

This seclion containg lwo guestions. You are required to attempt only one of them (50
marks).

Case Sindy 1

You are assipned as a procipal nvestipator of quartzite cxploration projoet in southern
Bhutan mainly within Shumar-Daling and Baxa Formations. The main aim of this project
15 to map chemical grade quartzite and calculate the reserve necessary Lo sustain the Ferro
Silicon plants at Pasakha. What are some of the things you neead to do before the
fieldwork? While in the field, how will vou start the work? Outline and explain the stages
of mineral explaration keeping quartzite as a target mineral? And mention when to
abandon the exploration work. Where necessary, please illustrate with diagrams. Pretend
that you have quartzite analytical results — say the result shows average silica confent of
98%. Consider the cost of transportation. Tt may not be economic if the mining site is far
from the processing plant.

Imagine you are submitting the final report
Introduction
Location
Regional Geology
Gienlogy of the Area
Analylical Result
Probable resceve
*  Mupping — produce geologic map i.e. tracing the band, measure thickness and
strike length)
= (eologic cross-section for interpreting the down-dip continuitiy
e (rade of quartzite
= Estimalc tonnags

Concluzions and recomumendations (here you can justily whether Lo conlinue with the
next stage or to abandon completely)



K
Clase Study 2

Like other parts of the Himalaya, Bhulan is known for its scenic beauty owing to the
prescnce of some of the highest mountains m the world, Mountains, the resull of the
continental-continental collision, are slill rising and because of this the people of Bhutan
arc lacing unprecedented natural (geologic) hazards, While mountain building processes
raise the clevation, the forces (rivers and glaciers) of erosion lower the clevation.
landslides and mudilows are the manifestations of erosion which destabilize the arca.
When landslides occur in the steep mountainous terrain, they can lemporarily dam rivers,
making lakes. Catasirophic floods and debris flows occur when these dams burst causing
enormous damape to ives and properly downstream.

Considering all these, write an essay on how vou would assess for natural hazards such as
earthquakes, landshdes, flash floods, and glacial lake oulburst oods,

[magine you are submitting the final report

Lifroduction

Location

Regonal Geology

Greology of the Area

Analylcal Result

Methodology
= NMapping — produce geologic map i.e. tracing the band, measure thickness and

sirike length)

¢ UGeologic cross-section for interpreting the down-dip conlinuily
= Observation

Conclusions and recommendations (here you can juslify whether to continue with the
next stage or to abandon completely)



