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2-D seismic surveys during the period 1976-2014



discontinuity volume: inline 2128 and time slice 1740 ms
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(Yilmaz, 2001)
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Feature C represents an incipent compressional structure 
resulting an initial faulting with a likely strike-slip component.

(Data from offshore Akkuyu, Mersin, courtesy Derinsu; Yılmaz, 2015)



Example of a negative flower structure from an extensional duplex 
on a dextral strike-slip fault from the Andaman Sea between India
and Malay peninsula. (Twiss and Moores, 2007)



Example of a positive flower structure from a contractional duplex 
on a sinistral strike-slip fault in the Ardmore Basin, Oklahoma.

(Twiss and Moores, 2007)
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wrench tectonism

(Data from offshore Indonesia courtesy Clyde Petroleum; Yılmaz, 2001)



2-D CMP stack
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2-D poststack time migration
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3-D prestack time migration
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2-D CMP stack
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2-D poststack time migration

(Yilmaz, 2001)



3-D prestack time migration

(Yilmaz, 2001)



(Jiao et al., 2021) 

Numerical modeling of
brittle continental crust
with different 
thickness T

The separation between the

shear strands increases with

increasing thickness of the

brittle crust.



10 km

offshore Malaysia (data courtesy Petronas, Alai et al., 2019)

a basement strike-slip shear zone
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(Dooley and McClay, 1997)

30-degree releasing stepover

sandbox modeling of releasing stepovers in basement strike-slip faults 
that lead to the formation of pull-apart basins 

(a) (b)
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(e)

final 
stage
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stage

Basement strike-slip 
fault pair



No sedimentation 30-deg underlapping restraining stepover

(McClay and Bonora, 2001)

Scaled sandbox modeling of restraining stepovers in basement 
strike-slip faults that lead to the formation of pop-up structures 
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transtensional pull-apart basin formed by the basement strike-slip fault pair A and B

(Dooley and Schreurs, 2012)
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Dasht-e Bayaz shear zone

AF1
F2

(Tchalenko and Ambraseys, 1970)
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A pair of sinistral strike-slip basement fault segments along the EAFZ with contractional 
stepover that gave rise to the formation of Bingöl pop-up structure
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N. and Önder Çetin, K., 2017. Probabilistic seismic‐hazard assessment 

for East Anatolian fault zone using planar fault source models. Bulletin 

of the Seismological Society of America, 107(5), pp.2353-2366.

(Courtesy Nuretdin Kaymakçı, 2025)



A pair of dextral strike-slip basement fault segments along the NAFZ with extensional 
stepover that gave rise to the formation of Niksar Basin
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20.12.1942 

Mw: 7.0

0                 30 km (Courtesy Sezer Sevinç, 2025)
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A pair of dextral strike-slip basement fault segments along the NAFZ with extensional 
stepover that gave rise to the formation of Mudurnu Basin
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Emre, Ö., Duman, T.Y., Özalp, S., Şaroğlu, F., Olgun, Ş., Elmacı, H. 

and Çan, T., 2018. Active fault database of Turkey. Bulletin of 

Earthquake Engineering, 16(8), pp.3229-3275.
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Fault segmentation that gave rise to the formation of
Mudurnu Basin (left) and Niksar Basin (right)



4.3

3.1-3

3.5-8

3.9

3.4

2.5-6

2.1-4

5.1

5.2-3

5.4

5.5

5.61.5-7

1.1-4

4.1-2
4.4

4.3

N
Black Sea

Sea of Marmara

A
e

ge
an

 S
e

a

100 km

Thrace Basin

BP

GP

GE

GS

TŞ

GE:  Gulf of Edremit
BP:  Biga Peninsula
GP:  Gelibolu Peninsula
GS:  Gulf of Saros
TŞ:  Tekirdağ-Şarköy Area
 Sİ:  Sapanca-İznik Area

Sİ

ÇB

YB KB

ÇB:  Çan Basin
YB:  Yenice Basin
KB:  Kalkım Basin

Area of investigation



(Dooley, 2008)

Tim
e



(Gholamrezaie et al., 2019)

3-D forward gravity modeling suggesting that 

significant crustal heterogeneities may have 

influenced the basement fault segmentation 

below the Sea of Marmara



(Jenkins et al., 2020)

P-to-S converted arrival times and 

receiver-function analysis of selected 

earthquake seismograms to create a map of 

3-D crustal thickness variation in

Marmara Basin 



(Kende et al., 2017)

3-D gravity inversion to estimate

the Moho depth 
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non-linear full-waveform tomography indicating crustal heterogeneities associated 

with strong lateral and vertical velocity variations down to Moho depth, 

characteristic of highly deformed and distributed crustal features along the NAFS 

with its branches 

(Çubuk-Sabuncu et al., 2017)

Depth slice at 10 km
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I wish to conclude this presentation with a few words to the 

young generation of geophysicists.  

Always honor what the real data tell you and discard 

the earth model and the underlying theory that is not 

consistent with the observed data.  

In this regard, Nature is your best critic, 

but is also kind and affectionate to you.  

Geology is your problem and physics is your solution.

As a geophysicist, you can both define the problem and solve it.

And Let Reason be Your Faith.
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