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SECTION-1 (GEOLOGY)
FOLDS & FAULTS

FOLDS

folds: antidines and synclines.

Anticlines are defined as those folds in which;
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. The strata are uparched, that rocks occupy a position in the interior of the fold,

oldest being positoned at the core of the fold and the youngest forming the
outermost flank (provided strata show normal order of superposition), and,

. The Imbs dip awayfrom each other at the crestin the simplest cases.

described as those folds in which;
() The strata are downarched, thatis, these becom

(i) The geologically younger rocks occupy a positia
older rocks from the outer flanks, provide [ atetler of superposition is not
disturbed.

(i) Inthe simple cases in syncline

ig.2 Anticline & Syncline (A) and (B) (strata before and after folding)

Folds are far from simple and have been variouwsly classified on the bass of

following parameters:
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(i) position of the axal plane; (i) the degree of compression;

(iii) behavior with depth; (iv) relative curvature of the outerand inner arcs;
(V) plunge ofthe folds; (vi) profile ofthe outer surface;

(vii) mode ofoccurrence; (vii) miscellaneous types;

FAULTS

Fracturing is favored when the stresses are shearing in
brittle in character. It nomally occurs when the she

overcome bythe operatingshearing stresses.

Those fractures along which there has been reiati { of the blocks past

each other are termed as FAULTS.

The entire process of development of fr *displacement of the blocks

against each otheris termed as FAULTING.

takes place.

1e blocks created on either side ofthe fracture, the fracture
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If a fault is not vertical theside above the fault planeis called the hanging wall and

the side below the fault plane is called the footwall. Afault surface may be curved or
planar. Curwed faults are known as Lictric fault.

The relative displacement of two adjoining points on either side of the fault plane is

the“attitude of
the line of displacement, the sense of displacement and4 of

known as the NET SLIP. Net slip is a vector whichis expressed

displacement. The components of the net slip along the st dip Bithfe fault
plane are known as the strike slip and dip slip compo :

FAULT I _ANE

AT

Dip (6) of the faulig itide of the fault plane, may be vertical horizontal

or inclined.

fractues are single structures, commonly referred to as surfaces but with a
very sifall thickness (generally <1 mm). A fault is a more composite structure with a
thicker zone of strongly deformed rocks (the fault core) in which there may be one or
more slip surfaces. A fault also contains a damage zone of deformation bands
and/or fractures where strain is much lower than in the faultcore.
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Ex.2 How would we identify a buckle fold?

Sol.

Folding is restricted to a competent layer in a less competent matrix, with the folds
rapidly dying out away from the competent layer. The folds are periodic, meaning
that they hawe a characteristic wavelength. This characteristc wave length is longer

) fdlds with a

for thick layers than for thin ones. Buckle folds are paralle (Class
neutral surface.

SECTION-2 (GEOPHYSICS)

SAMPLING

In signal processing, sampling is the reduction I"eontinuous gignal to a discrete

signal. A common example is the conversion of (a continuous signal)

Fig. 4 Fourier transform of a bandlimited functon (amplitude vs frequency)

The Nyquist-Shannon sampling theorem, is a fundamental result in the field of
information theory, in particular telecommunications and signal processing.
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Sampling is the process of converting a signal (for example, a function of continuous

time or space) into a numeric sequence (a function of discrete time or space).
Shannon's wersion of the theorem states:

If a function x(t) contains no frequencies higher than B hertz it ig completely

determined by giving its ordinates at a series of points spaced 1/(2B ds apart.

countable sequence of samples if the band limit, B, is

sampling rate (samples per second). The theorem
reconstruction of the original function from its sam

To formalize the

function x(t):

d by (nT), for all integer values of n. And the sample+ate (samples per

[} IS .
def
1/T.
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A sufficient condition to reconstruct x(t) from its samples is fs > 2B and equivalently
B < f/2. The two thresholds, and are respectively called the Nyquist rate and
Nyquist frequency. And respectively, they are attributes of x(t) and of the sampling

equipment.

The condition described by these inequalities is called the Nyg iten'on, or
sometimes the Raabe condition.

Ex.1: Consider a sinusoid of frequency f = 10 Hz sample mof 812 Hz.

The sampled signal will contain all the replicated fre
1+2,..., i

or,

.,—26,-14,-2,10,22,3

On the other hand, had

say at fq

cy range 20< f < 60 kHz will be aliased with —20=20 -40 < f-fg <60 -
40 = 20 kHz, which are audible.
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