TECTONICS AND TECTONIC STRUCTURES

Tectonics is a study of the major structural features of the Earth’s crust or a broad
structure of a region.
Tecto- means building

The plate theory
Different stages are given at the figures bellow.

a) Paleocontinents in the middle Ordovician, about 475 – 490 million years ago.
At that time the continents consisted of Gondwana (made of South America,
Southern Europe, Africa, the Near East, India, Australia, New Zealand and
Antarctica), Lurentia (North America and Greenland) , Baltica (most of
Northern Europe and European Russia), Kazakhstania (Central Asia), China
(China, Malaysia) and Siberia.

b) Paleocontinents in Early Carboniferous, about 340 – 360 million years ago.
Gondwana has moved across the South Poleentering the opposite
hemisphere; Baltica has collided with Leurentia to form a large continent
Laurussia. The continents are assembling for the collisions that formed the
supper continent Pangea at the end of the Paleozoic.
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The breakup of Pangea
The different stages are given at the figures bellow.

a) The ancient landmass Pangea, meaning “all lands”, may have looked like this
some 200 million years ago at the close of Paleozoic and beginning of
Mesozoic. Panthalassa (“all seas”) evolved into the present Pacific Ocean,
and the present Mediterranian Sea is a remnant of the Tethys. Permian glacial
deposits are found in widely separated areas such as South America, Africa,
India and Australia. This distribution is simply explained by postulating a single
continental glacier flowing over the south polar regions of Gondwanaland in
Permian time, before the brake up of the continents. The probable extend of
the glacier is shown by shading.

b) One view of the world geography at the end of Triassic period, 180 million
years ago, after some 20 million years of drift. New ocean floor is shown in

color. Spreading zones are represented by dark brown lines, transform faults
by black lines, and subduction zones by hatched lines. Arrows depict motions
of continents since drift began.

c) World geography at the end of Jurassic Period, 135 million years ago, after
some 65 million years of drift. Ocean floor created in the preceding 45 million
years is shown in color.

d) World geography at the end of Cretaceous Period, 65 million years ago. Color
indicates new ocean floor created after some 135 million years of drift.

e) World geography today. Color shows sea floor produced during the past 65
million years, in the Cenozoic Period.

The most common tectonic structures are the following:
Fault – A fracture in a rock along which there has been an observable amount of
displacement
Faults are rarely single planer units. Normally they occur as parallel to sub-parallel
sets af planes along which movement has taken place to a greater or lesser extend.
Faults can be called fracture zones.
The elements of the fault are:
-Upthrow block
-Downthrow block
The blocks on either side of a fault display relative movements with respect to each
other. It is convenient to talk about upthrown or downthrown sides of the fault – the
throw being a measure of the vertical component of the upthrown and downthrown
blocks. It is emphasized that in general, it is very difficult to determine which side of a
fault has actually moved, or whether in fact, both sides have moved.
The horizontal component of the displacement is known as the heave.
-Footwall
-Hanging wall
In a dipping fault, the surface of the rock along the fault plane which has a rock
above it is called the hanging wall . Similarly the foot wall is the surface of the rock
along the fault plane which has a rock below it.
-Dip – the angle between the fault plane and the horizontal plane
-Hade - the angle between the fault plane and the vertical plane
-Strike slip
-Dip slip

The elements are shown on the figure below.

AB – Strike slip
BD – Dip slip
BE – Net slip
CD – Heave
BC – Throw
θ – Dip of fault
ø – Hade of fault

The following are the major types of faults:
Normal fault – A fault with a major dip-slip component in which the hanging wall is
on the downthrow side. Normal faults are sometimes referred to tension or gravity
faults as they are due to tensile stress.

Reverse (thrust) fault – A fault with a major dip-slip component in which the hanging
wall is on the upthrow side. If the dip of such of fault is low then the term trust fault is
used. It is due to to compressive stress

(A) A normal fault;

(B) A reverse fault

Tear fault – A fault in which the movement is dominantly strike-slip (horizontal).

Hinge fault – A fault where the displacement increases from zero to a maximum
alonge the
strike.

Pivot fault (scissor fault) – When one of the blocks appears to have rotated about a
point on the fault plane.

(A) A hinge fault;
(B) A monocline passing into a fault;
(C) A pivot fault.

A downthrow area between two parallel faults is produced by through faulting and of
it occurs in a large scale a rift valley or graben results. An upthrow area

between two parallel faults os called a horst. A parallel series of faults with a
repeated downthrow in the same direction is termed step faulting.

Fold – A flexure in the rocks. It can be defined as a change in the amount of dip of
the bed and also often a change the direction of the dip. A structure that originaly
was planar, like a sedimentary bed later has been bent. The deformation may be
produced by either horizontal or vertical forces in the crust. Folding is the most
common form of deformation of layered rocks and its most typical manifestation is in
mountain belts.
Figuring out the structure of the deformed beds requires information about the
geometric attitude or orientation of the beds at outcrops.

1. A sediments deposied

3.Surface of A is eroded

2. A folded during mountain building

4.B sediments deposited on erosion sudface

The deformation of the originally horizontal beds into folds and faults. Though easiest
to see in the sediments, folding and faulting can be found in all kinds of rocks.

The geologist records this by marking on a map the dip and strike of the beds
wherever they outcrop. The dip is the angle of inclination from the horizontal in the
direction of steepest descent: water flows in the down-dip direction. The strike is at
right angles to the dip direction.

If the flexure takes the form of an arch, the fold is termed anticline (more generally
anti form), while the flexure with a form as a through is a syncline (more generally,
synform).
In the normal type of anticline the older rocks will occupy the core of the fold and the
younger rocks – the outer portion, while in a syncline the younger rocks occupy the
core and the older rocks – the outer portion.

The line along which the change of the amount and/or direction of the dip takes place
is known as the hinge line. On many folds it is the maximum curvature.
The area adjacent to the hinge line is known as the hinge area or nose of the fold.
The limb of the fold is the part which lies between one hinge and the next. The angle
between the limbs is called the interlimb angle.
A fold is said to close in the direction in which the limb converge. Antiform is when
the fold closes upwards and synform is when the fold closes downwards. A plane
which joins the hinge lines of the successive beds of the fold is the axial plane. Fold

axis is a line parallel to the hinge or explained with other words it is the trace of the
intersection of the axial plane on any bed constituting of the fold.
A crest line marks the highest points on the same bed in an antiformal fold. Similarly,
a through line marks the lowest points on the same bed in a synformal fold. The
crest plane and through plane are the planes connecting the crest lines and through
lines respectively of the successive beds of a fold.
A fold is said to plunge if the axis is not horizontal.

Fold types
If the axial plane bisects the fold, the fold is said to be symmetrical or upright.
If the axial plane has a dip, the fold is described as inclined or asymmetrical.
If the axial plane is horizontal or subhorizontal, the fold is said to be a recumbent.
Folds in which the interlimb angle is greater then 70º are said to be open or gentle. If
the angle is between 30º and 70º the folds are called closed and if the angle is below
30º – tight.
If the two limbs are parallel the folds is said to be isoclinal.
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The flexure result from a sudden increase of the dip of a bed to a near vertical
position, followed by a flattering to the original dip without a change in the direction of
the dip is termed monocline or anticlinal bent.
A flattering of dip without change in direction is known as a structural bench or
terrace, or a synclinal bent.

An anticlinal structure which plunges to all the directions is a dome, while a syncline
which dips inwards in all directions is known as a structural basin.
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The deformation of originally horizontal beds into folds and faults. Though easiest to
see in sediments, folding and faulting can be found in all kinds of rocks.

