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2-D poststack time migration
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3-D prestack time migration
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2-D poststack time migration
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3-D prestack time migration
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Increasing thickness of the
brittle crust.

(Jiao et al., 2021)



: ‘ a basement strike-slip shear zone
S 2 offshore Malaysia (data courtesy Petronas, Alai et al., 2019)
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sandbox modeling of releasing stepovers in basement strike-slip faults
that lead to the formation of pull-apart basins
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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

Linked sidewall
fault system

\

(Dooley and Schreurs, 2012)
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Basement Fault Geometry
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A pair of sinistral strike-slip basement fault segments along the EAFZ with contractional 1
stepover that gave rise to the formation of Bingol pop-up structure

| (Courtesy Nuretdin Kaymakgl, 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 Niksar Basin
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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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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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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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a. Riedel shear array rotates and arrests as rupture barrier approached

Basement fault tip
Synthetic Riedel shear array ) -
- \
\\\\~ - N \ Synthetic Riedel shear array
= o

- AT

Basement fault tip

b. Throughgoing fault zone developes on either side of barrier, deflected CW as it enters barrier

Fault tips deflected within rupture barrier

Through-going fauit develops N\ ——.

Original R1 shears flank active fault system

c. Fault segments link across barrier, releasing double-bend array forms

Fault segments link across nipture barrier
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(Dooley, 2008)
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3-D forward gravity modeling suggesting that
significant crustal heterogeneities may have
Influenced the basement fault segmentation
below the Sea of Marmara

(Gholamrezaie et al., 2019)



2 P-t0-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

(Jenkins et al., 2020)
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(a)

Hr * pc
Hry = Apur (1)
HW * (IDC . pw)
e Apus (2)

atsea: Hy = Hc + Hpy (3)
onland: Hy = Hc — Hg_ (4)

Pc — 2.67 B/Cm3
pw = 1.03 g/cm3
ﬂpML = 0.33 B/Cm3
ﬂpMS' = (0.35 g/Cm3
He = 30 km
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(Dooley, 2008)
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Hr * pc
Hry = Apur (1)
HW * (IDC . pw)
e Apus (2)

atsea: Hy = Hc + Hpy (3)
onland: Hy = Hc — Hg_ (4)

Pc — 2.67 B/Cm3
pw = 1.03 g/cm3
ﬂpML = 0.33 B/Cm3
ﬂpMS' = (0.35 g/Cm3
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Earthquake hypocenters: 0<= Mw < 3 within depth interval of 7-20 km
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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 1ts branches

(Cubuk-Sabuncu et al., 2017)
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| 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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