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Criteria for the Recognition of Faults
Three basic criteria:

1. Fault rocks
2. Effects on geological and stratigraphical units
3. Effects on topography (physiographic elements)

1. Fault rocks

Cataclastic Rocks, Fault Breccia, Mylonite
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Cataclastic rocks: (A) Megabreccia; (B) cataclasite






12 13 14 15

Cataclasite

Mylonite




Structures on the fault plane

—_ _ 2d




oluklar grooves

sirtlar  ridges




Grooves and fault steps

Fault steps



Chatter marks Riedel fractures



2- The effects on geological and stratigraphical units

A — Juxtaposition (Yanyana gelme)
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B — Omission and Repetition of Strata (Eksik/Kayip ve Bindirme/

Tekrarlanma Alanlan) N‘-)rtr?a'
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Bir sondaj kuyusunun icerigini hayal edelim!

Normal Fay Kuyu icerigi Ters/Bindirme Fay

Atlanan stratigrafi (karot)
(kaybolan birim) ooty statiora
[ Exsik birim

stratigrafik ayirma

Kuyu icerigi
Normal Fay (karot)

geng birimleri yash
birimlerin tizerine koyar

Ters/Bindirme Fay

yash birimleri geng
birimlerin tGizerine koyar
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C — Drag Folds (Suruklenme /Surume Kivrimlari)

D - ‘Rollover’ Anticlinal
(Ters Surume Kivrimi)
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3- Effects on topography (physiographic elements)

A — Fault Scarp

Perched terraces (t; and t;) produced as the result of faulting events

Main fault scarp

Subsidiary fault scarp

7 ——— Alluvial fan
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B — Fault Line Scarp

Fault-line Fay gizgisi

scarp @gl
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layer

Perched terraces (t; and t5)
produced by faulting (uplift) events

Topographically irregular scarp
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C — Triangular facets and alluvial fans
(Fay zonunda goriilen liggen yiizeyler ve siral birikinti konileri)
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Offset drainage channel
Linear valley
or trough

Linear Valley Offset drainage channel
Linear ndge

Sori Shutter
rnn 2
‘Scarp A Sag pend ndge

Bench 3cafp

Shear zone
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CLASSIFICATION OF FAULTS

Basically two criteria are used for the classification of faults:

1) Position of the fault plane;

2) Slip direction.
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1) Classification based on position of the fault plane

Inclined Faults

Egimli faylar

Vertical Faults

Dusey faylar
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2) Classification based on slip direction

Hanging wall
block

Dip- Hanging wall

slip / block

faults

-

Footwall

block Footwall

block

A. Normal B. Thrust C. Right-lateral, or dextral D. Left-lateral, or sinistral
Oblique- Rotational
slip / fault
faults ' _A

E. Sinistral-normal F. Sinistral-reverse G.
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Normal-Slip Fault

Reerse-Slip Fault

Right-Handed Strike-Slip Fault

1 II\\\

Hanging Wall

Low-Angle Normal Slip Fault

Thrust-Slip Fault

Normal Left-Slip Fault

Left-Handed Reverse-Slip Fault

D. Rotational Fault
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ANDERSON classification

Based on the principal stress directions

Principal stress (asal gerilme): stresses acting in the crust are divided
Into three normal stress (along the direction of which there is no shear

stress) components:

c,, the greatest compressive stress,
o, the intermediate compressive stress, and

o, the least compressive stress. So, in general 6; >0, > o5

All three stresses are considered to be perpendicular to each other, and

one of them Is vertical while the two others are horizontal.



Normal faults

o)) IS vertical, the two others are
horizontal.
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Reverse / thrust faults

C3 IS vertical, the two others are
=3 horizontal.
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Strike-slip faults

o IS vertical, the two others are

horizontal.
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Faults and Principal Stress Directions

Gy

thrust faults

oF]

strike-slip faults
O:

http://www.see.leeds.ac.uk/structure/faults/stress/stress.gif 33



Normal Fault

Dip amount of fault plane > 45°, <90° in general: 60°
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Reverse Fault
Dip amount of fault plane > 45°,

Low-angle reverse fault: ~30°named as Thrust fault
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Thrust Fault

50 km
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Strike-slip fault

Movement vector is paralel to the strike of fault and perpendicular to

the dip of fault plane.
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Oblique-slip fault

Movement vector is oblique to the strike of fault.

(d) OBLIQUE-SLIP FAULT
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Rotational faults

43



JOINT is a fracture/structural plane along which no considerable amount
of movement is visible.

Types of joints
1- Tectonic joints
2- Non-tectonic joints

1- Tectonic joints
(a) Extensional joints; (b) Shear joints; (c) Tension gashes

Extension
direction
X

Shear direction Shear fracture

e

Extension
fracture

Shear direction Shear fracture
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Extension

(a) Extensional joints direction

Extension
fracture




(a) Extensional joints
Orthogonal joints
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If the space of extensional joints are filled by calcite, quartz or some other
minerals, they are named as veins.










(b) Shear joints

Extension
direction
X

f

Shear direction Shear fracture

S~
2 Extension
fracture
Shear fracture

Shear direction

eklem
seti

eklem seti




(c) Tension gashes

RRR

Tension gashes

Tension gashes are a special type
of vein that can form rather in

Spectacular patterns.




- antiklinal ekseni
- ana (master) fay
- normal fay

- acilma ¢atlagi

splay fay

- asil deplasman zonu

sintetik Reidel kirigi

antitetik Reidel kirigi

ters fay
senklinal ekseni
bindirme fayi

. Y-shear

notice that the gashes g
"lean back" into the shear

http://www.see.leeds.ac.uk/structure/folds

en echelon

tension gash array

| and if shearing continues..... '

MF/PDZ

52



e
/\ /\/ \/ continued shearing

v may make new

tension gashes

RR RN VA

sigmoidal tension gash array g gash veins folded
T (sigmoidal shapes)

http://www.see.leeds.ac.uk/structure/folds

YR
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2- Non-tectonic joints

(a) Mud cracks (kuruma catlaklarr)
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(b) Cooling joints (columnar joints) (soguma catlaklari)

heat flow heat flow




(b) Sheet joints
Formed by pressure release
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UNCONFORMITIES

Representing times of
nondeposition, erosion

or both.

Paraconformity
Disconformity
Angular unconformity

Nonconformity

PLIYOSEN KARASAL KLASTIKLERI

=]

Parakonformiti—




Yikselme ve asinma

Uplift and erosion

(Monroe&Wicander, 2005)

Deposition Géke'me( )
a

James S. Monroe

DISCONFORMITY
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NONCONFORMITY

Gokelme Nonconformity
Deposition

Nonkonformite

Yiikselme ve drten cokellerin aginmasi

Uplift and erosion of overlying "8§ sediments

Prekambnyen
metamorfik
kayaglar

(Monroe&Wicander, 2005)

Intrusion of magma Magmanin sokulumu



