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2023 Earthquakes

Earthquakes 1900 — 2023 (Source:

USGS)
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Distributions of aftershocks (06.02.2023 — 13.02.2023)

Kandilli Observatory And Earthquake Research Institute, Bogazigi
University. (1971). Bogazici University Kandilli Observatory And
Earthquake Research Institute [Data set]. International Federation
of Digital Seismograph Networks. https://doi.org/10.7914/SN/KO



Coulomb Stress Change

Calculated stress imparted by M 7.8 mainshock
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Faults: Zones Of Deformed Rock
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Transform (strike-slip) Faults:

THE DYNAMICE OF FAULTING. 387

XLIL The Dynamics of Faulting.

By ErNesT M, ANDERSON,

M.A,, B.Sc., HM. Geological Survey.

(Resd 15th March 1905.)

Ir has been known for long that
faults arrange themselves naturally
into_ different classes, which have
originated under different condi-
tions of pressure in the rock mass.
The object of the present paper is
to show a little ‘more clearly the
connection between any system of
faults and the system of forces
which gave rise to it.

Tt can be shown mathematically
that any system of forces, acting
within a rock which for the time
being is in equilibrium, resolves
itself at any particular point into
three pressures or tensions (or
both combined), acting across three
planes which are at right angles
0 one another,

Across these particular planes
there is no tangential stress, but
there will be tangential stress at
that point across any other plane
which may be drawn through it.
There will evidently be positions
of this hypothetical plane for which
the tangential stress will be a
maximum. It is evident that
these maximum positions of the
plane will have much to do with
determining the directions of faults
in the rock. We will therefore
take the general case and investi-
gate what the positions are, Sup-
pose O to be any peint in a Tock,
and let the three directions along
which the pressures or tensions
act (the directions perpendicular to
the three planes mentioned above)
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“A transform fault is a strike-slip
fault cutting the lithosphere and
connecting two zones of divergent
or convergent deformation

or even another transform fault.”
Sengor et al., Tr. Plate Boun. & Fract. Zones, (2019)
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Fault Zone Architecture — Continental Seismogenic Zone
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Early EM studies on (strike-slip) faults - Theory

30's Schelkunoff,
Bell systems 1938

Concepl and Its Appli to ): of

The telluric method

ing and Power A i PHYSICAL PRC

By §. A. SCHELKUNOFF

Rikitake, 1948, Tikhonov,1950
Cagniard, Geophysics, 1953

Wait, Geophysics, 1954

BASIC THEC u\ oF THE MAGNETO unuu METHOD ON THE RELATION BETWEEN TELLURIC CURRENTS
SPE

AND THE EARTH’'S MAGNETIC FIELD*

JAMES R. WAITt

ABSTRACT
‘The validity of Cagniard’s analysis of the behaviour of telluric earth currents is questioned in view
of the fact that the harmonic components of the electric ﬁeld and the magneti tothe

f;rmmd are only proportional to one another if the fields are sufficiently slowly varying over the sur-
face of the ground. His result is extended to include the effects of a layered ground with lnlh con
ductivity and snsceFuhlhly variations. Finally the corresponding transient problem is solved for
two-layer horizontally stratified carth.

d’Erceville and Kunetz,
Effect of a fault on the
Earth’s natural EM field,
1962
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Rankin,

Magnetotelluric effect on a dike,
1962

GEOPHYSICS

— Replies by:
B ! - d’Erceville and Kunetz (1963)

Weaver. - Rankin (1963)

Discussion,
1963

“It seems therefore, that some caution
must be exercised in trying to apply the
theoretical solutions for the “fault”

and “dike” models to a practical situation.”




Early EM studies on (strike-slip) faults - Theory

Integral equation modeling of three-dimensional magnetotelluric response
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Early EM studies on (strike-slip) faults - Practical
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- Reddy et al., JGG, 1976 — SAF

EOMAGNETISM AND

U
L - Lienert et al., JGG 1980 - SAF

- EM Research Group of the Active Fault, JGG, 1982 - Yamasaki F.

Honkura et aI.,_ Tech. paper
by Titech and Istanbul Uni., 1986
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Magnetotelluric studies on
major strike-slip fault zones
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Global examples I:

Alpine Fault, New Zealand (2D)
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Global examples 2:

Southern San Andreas Fault, California, the USA (2D & 3D)
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Global examples 3:
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Altyndagh Fault, NW China
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Phayao Fault Zone, N.Thailand (3D)
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Global examples 6
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Focal Mechanisms
1976 - 2005 Harvard Catalog

Eastern Mediterranean - Tectonics

Arabian Promontory

East Anatolian Contractional Province
North Anatolian Province (Pontides)
Central Anatolian “Ova” Province
West Anatolian Extensional Province

Decimated GPS velocities relative to Eurasia

Reilinger et al., JGR, 2006
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Tectonic models
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Delamination

Delamination and drip
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Drip tectonics
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A collage of transform faults:
Dead Sea Transform — East and North Anatolian Faults

1900-2012 Mag > 4.0

42 42

» Karliova
;I Triple Junction -

... Triple Junction

Ben-Avraham et al., 2008
Division of DSTF
At 33°10'N

| > |

Sengor et al., Continental Transform Faults, 2019
Duman et al., Med. Geosci. Rev, 2020

NAF: ~ 1500 km
Dextral - 85 km
Westward progression of eqs.
7.4 izmit eq 1999
7.2 Diizce eq 1999

EAF: ~ 500 km
Sinistral - 22 km
6.3 Adana-Ceyhan eq. 1998
6.4 Bingol eq. 2004
6.7 Elazig eq. 2020
7.7 Gaziantep eq. 2023
7.6 Kahramanmaras eq. 2023

DSTF: ~ 1000 km
North and south parts
Sinistral — 100 - 107 km
7.3 Agaba eq. 1995
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Dead Sea Transform Fault (DSTF) (1D

Avara/Araba Fault - Short-Offset Transient Electromagnetics (SHOTEM)

a Interpolated 1D inversion results Line 7A
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- 2D and 3D fwd models Roédder and Tezkan, Journ. App. Geophys., (2013)

Ritter et al., GRL, 2003
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Dead Sea Transform Fault (DSTF) (2D) and 3D i

Dead Sea Basin - DESIRE project

I Legend:
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Dead Sea Basin - DESIRE project
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East Anatolian Fault (2D)

Elazig segment and Karliova Triple Junctie
Long period + Wideband
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East Anatolian Fault
Elazig Segment
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North Anatolain Fault (East) (2D)
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North Anatolian Fault (West) :

1999 izmit Earthquake data
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North Anatolian Fault (3D)

Near Tosya West of izmit
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Conclusion 1 — Eastern Mediterranean
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Conclusion 3

Deep structure
Comparison
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Conclusion

Fluids may have an essential role in the earthquake generation
Fluid presence at a fault zone can be detected by using EM methods almost at all depths

Narrative review based on electrical structure of transform faults

Historical and global perspective to the topic
Three major transform faults of the eastern Mediterranean
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