Rates of slip from multiple quaternary dating methods and paleoseismic investigations along the Talas-
Fergana Fault: tectonicimplications for the Western Tien Shan Range
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Tectonic settings
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Low GPS rates ~2 mm/yr
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Tectonic settings — Geological slip rates
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Mismatch with Geodetic slip rates and seismicity?
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With a slip rate between 11 to 16 mm/yr :
- Recurrence time between 310 - 450 years (if we consider a characteristic offset of ~5m)
- Recurrence time between 625 - 910 years (if we consider a characteristic offset of ~10m)
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- New paleoseismic investigations to determine geological slip rates
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A) Stratigraphic log B) Cosmogenic nuclides concentrations
and samples location
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the Cl concentrationsbetween 150 ppm and 305 ppm
TAL13-300 the 3°Cl production by the mechanism of neutron capture represents 67.4 % of the total 3°Cl production

—> overestimation



A) Stratigraphic log B) Cosmogenic nuclides concentrations
and samples location
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cumulative offset of 27 £ 5 m
1) after the abandonment of the alluvial fan surface (5850 * 350 yrs) 2 maximum slip rate of 4.6 + 1.1 mm/yr
2) stream incision is synchronous with the fan aggradation (8880 + 600 yrs) = minimum sslip rate of 3.0 £ 0.7 mm/yr
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—> Thrust faults not mapped
— Fault termination of the Talas-Fergana Fault



UAV-based DEM
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UAV view in summer 2017 o~ .‘ - Vertical apparentoffset: 6.6 £+ 1.0 m
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Mismatch with Geodetic slip rates (2 mm/yr) ?
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" Rust et al. (2018): To reconcile these rates, we can infer
- variations between Holocene rates and present-day rates |
‘ due to variations in the accumulation of strain over
Suusamyr @ multiple seismic cycles
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* Work in progress — pending quaternary dating (GATE project- AMIDEX)

* Geological slip rates



Mismatch with Geodetic slip rates (2 mm/yr) ?
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\ . This study: possible roles the TFF may play in
@ accommodating shortening inthe Tien-Shan Range:
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* Geological slip rates



Mismatch with Geodetic slip rates (2 mm/yr) ?
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—>The TFF is associated with possible counterclockwise
rotations around a vertical axis to accommodate the

| regional deformation.
v
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— v Fergana area, earthquake slip vectors parallel to the GPS velocities
"V ea rthquake slip vectors rotate to become parallel to the TFF fault either side of the faultitself
- may imply that the strike-slip motion along the TFF is very small (<Imm/yr)
- or that block rotations may take place across the TFF system.




Testing a fault rotation model ...

Fault rotation model

|z | ' | We assume :
/ , - No volume change
D S :A -S=2 mm/yr (GPS rate, Zubovich et al., 2010)
/ T -D =150 km
/ ,'{'éw R - @ = 40° (angle between TFF and GPS vector azimuth)
,'\3' ﬁ - CC rotation ( 8) = 0.73°/Ma (Reigber)
/
\ x
/ T‘!* -> Model requires a total slip-rate of 4.5-5.2 mm/yr

N-S convergence

After Campbelletal., 2013
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Conclusions

We reconcile geodetic and geological slip rates

Speculative model with possible fault rotation
processes distributed along ~2500 km
reactivating the Karatau-TFF and Dzhungarian-
Chingiz fault systems.

more geological slip rates are needed along all
major strike-slip faults (Dzhalair-Naiman, Aktas)
distributed across the Kazakh platform to better
constrain and validate fault rotation models.

only two studies examine recent activity on those
strike-slip faults (Campbell et al., 2015;
Hollingsworth et al., 2016).

This geodynamic view = implications for seismic
hazards in the Tien-Shan

We may underrate the probability forlarge
earthquakes along these major strike-slip faults.



