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Introduction            Deformation reorganization in Alborz Mountains 

(Slip sense inversion in the Central and Western parts of  Alborz )

• left lateral transpression after upper Miocene or Pliocene (Taleghan, 
Mosha and North Tehran faults) (Trifonov et al., 1996;  Jackson et al., 2002;  
Allen et al., 2003; Guest et al., 2006; Hollingworth et al., 2008;  Abbassi & 
Farbod, 2009; Solaymani Azad et al., 2011; Ehteshami &Yassaghi, 2007).

• Very young left lateral transtension in Pleistocene (Taleghan, Mosha and 

Firuzkuh Faults) (Ritz et al., 2006 ).

The Deformation reorganization has been attributed to:

• Westward motion of the South Caspian Basement (SCB) block relative to 
Iran (Allen et al, 2003)

• Clockwise rotation of (SCB) relative to Iran (Jackson et al., 2002; Ritz et 
al., 2006). 
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Introduction          Sudden motions (earthquakes)

• Buin Zahra earthquake, 1962

Ipak Fault ( Mw= 7.2) Reverse kinematic with 60 cm left lateral strike slip 
displacement (Ambraseys, 1963 ; Bachmanov et al., 2004; Berberian, 1967; 
Berberian et al.,1362)

• Rudbar earthquake, 1990 (Berberian & Yeats, 2001) 

Rudbar Fault ( Mw= 7.4) left lateral strike slip kinematic with reverse 
component 

• Avaj (Changureh) earthquake -2002

Avaj Fault ( Mw= 6.3) Reverse kinematic with 30 cm left lateral strike slip 
displacement (Walker et al., 2004; Gheitanchi, 2004; Soleymani & Feghhi., 
1381) 
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Introduction          Previous studies on Kushk-e-Nosrat Fault zone

• Reverse Fault with southern part uplift  (Soder, 1959)

• Left lateral strike slip fault with reverse component  (Ghalamghash et al., 
1377)

• Primary normal fault that inverted during the Neogene  (Gest et al., 2007)

• Primary normal to recently right lateral strike slip fault  (Morley et al., 2009)

• Right lateral strike slip fault (Babaahmadi et al., 2010)

• Slip Sense inversion from right to left lateral strike slip kinematic (Orang et 
al., 1393)
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The question is :

Where is the southernmost boundary of the region experienced fault slip sense 

inversion?
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Introduction          Sedimentary basins around the fault

• Why does local curvilinear bedrock (Eocene) expose within the Iranian 
Plateau?? 

• What causes the local thickening of the Oligocene–Miocene sediment cover 
in the northern and southern plains? 

• What controls the occurrence of scattered residual Qom Formation deposits 
exclusively near the KN Fault trace?

• Do regional extension due to back-arc basin extension or thermal subsidence 
(Biralvand et al., 2023; Morley et al., 2009; Mouthereau et al., 2012) provide 
good reasons?
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• Structural analysis ----- 523 Fault data

• Tectonostratigraphy ----- Correlation of tectonostratigraphic columns

• Low temperature Thermochronometry ----- 19 samples 

• Active tectonic ----- Satellite images+ field evidence

Introduction           Methods
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Lithology          Jurassic / Cretaceous
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Lithology          Eocene volcanic and tuff
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Lithology          Oligocene – Miocene            Lower Red Fm.
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Lithology          Oligocene – Miocene            Qom Fm.
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Structural analysis
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Structural analysis             Eastern   part
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Structural analysis               Central part
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Structural Analysis Western part



Structural Analysis Sections
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Structural analysis             Steriographic analysis of fault population data 
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Structural analysis               Slickenline data
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Structural analysis           Fault Data Classification

• 523 Fault data 

• Different strike slip motions 

• Classify in to 4 categories:

1) Oldest dextral transtension

2) Old dextral strike- slip

3) Young dextral transpression

4) Recent sinistral kinematics (Slip sense inversion )

Based on:

• Sedimentary and tectonostratigraphic evidence (dextral transtension)    

• Cross-cutting relation 

• The superposition of kinematic indicators
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Structural analysis             fault data classification                 

Sinistral motion structural evidence 
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Structural analysis               Overprinting evidence
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Structural analysis              structural evolution map               Eastern part
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Structural analysis              structural evolution map               Central part
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Structural analysis              structural evolution map               Western part
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Tectonostratigraphic specifications
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• Five unconformities:

1. Eocene

2. Early Oligocene

3. Late Oligocene–early Miocene

4. Middle‐late Miocene

5. Late Miocene–early Pliocene 

all representing deformation events
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a) Synsedimentary 

normal faulting 

of Qom Fm. and 

Upper red Fm. 

(Morley et al., 

2009)

b) 

Synsedimentary 

normal faulting in 

basal 

conglomerate of 

Qom Fm.
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Active tectonic

• Active faults definition 

• Morphotectonic method Can be used to reach the young deformation 

changes along active strike slip faults.

• Using distribution and Evolution of drainage network. 
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• Conclusion:

Oldest dextral transtension

Old dextral

Middle dextral transpression

Recent sinistral kinematics.

• The question is:

When the dextral activity have been started and slip sense inversion 
happened along KN Fault zone?

• Thermochronometry is the best approach to detect the  onset of 
deformation
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• There is a local highland region with ~ 1 Km local relief along KN Fault 

restraining bend.
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Low-temperature Thermochronometry

2- Apatite U-Th/ He (AHe)            Bedrock samples
• Low closure temperature of AHe system ( 75° =3 Km)

• Young rock units exhumed along KN Fault zone

(Eocene and younger)

• Young (Miocene) deformation Along KN Fault as a part of

Arabia- Eurasia collision zone.

1- Apatite fission track (AFT)         Detrital sample
• general outlook of cooling events

• Is the push up area reset after the formation of rock units?

• Closure temperature of ZHe system ( 110-160° =6 Km)

• Low-temperature 

Thermochronometry

3- Zircon U-Th/ He (ZHe)            Bedrock samples
• Tracing the cooling path of the intrusive bodies

• Determining the burial limit by Neogene sediments

• Closure temperature of ZHe system ( 200-230° =9 Km)
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Low-temperature Thermochronometry Detrital Thermochronometry (AFT)
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Low-temperature Thermochronometry Detrital Thermochronometry

River Catchment                   Stratigraphic pie chart



Low-temperature 

Thermochronometry

Probability density plot of 

AFT cooling ages                                     
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Low-temperature Thermochronometry Bed rock Thermochronometry (AHe/ZHe)
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Apatite (U-Th)/He   
cooling Ages range varies from 20.51 to 1.01 (Ma)
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Zircon (U-Th)/He   
cooling Ages range varies from 24.6 to 32.4 (Ma)
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Thermal modeling history
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Final model  (Graphical abstract)
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