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For the safety and longevity of hard infrastructure (i.e. road network, bridges, tunnels etc), it is vital to constrain the magnitude, slip-size and timing of the past large earthquakes in the region through the

identification and characterisation of the active seismic sources. Many studies have shown that it is important to provide chronometric constraints that derive from numerous earthquake-cycles as fault-slip

accumulation is a highly variable process through time (Mouslopoulou et al., 2009). Slip rates on exhumed fault scarps are typically estimated by terrestrial cosmogenic nuclides (TCN); 36Cl for carbonate rocks

(Benedetti and van der Woerd, 2014; Mouslopoulou et al., 2014). An alternative and potentially effective method of dating the exposure duration of a rock surface is based on the optically stimulated luminescence

(OSL) signal from silicate minerals native to the rock itself, such as quartz and feldspar. Typically, OSL dating determines the time elapsed since the last exposure of mineral grains to daylight (Athanassas and

Wagner, 2016; Stamoulis et al., 2017).

Introduction

Scope
In the current study, we attempt to use the optically stimulated luminescence (OSL) methodology in an “inverse mode” to date paleoearthquakes on carbonate scarps by estimating the time elapsed since exposure

of the fault surface to daylight. This is because light penetrates slightly into the rock surface, resetting the OSL of quartz to a depth of a few millimeters (depending on the rock’s opacity) (Sohbati et al., 2012,

2018).

Sampling & Methodology
Limestone samples were extracted from the ~65° dipping plane of the active Psatha Fault, Corinth Rift, Greece.

Analysis was undertaken using an automated system Risø TL/OSL reader DA-20 installed at the Archaeometry Center

of the University of Ioannina, Greece. A SAR protocol for OSL measurement was adopted (Murray and Wintle, 2000)

to generate dose response curves and calculate the equivalent dose by interpolation of natural OSL signal.

Results and conclusions

Figure 1 illustrates a typical OSL decay curve, and the associated dose response curve of quartz grains extracted from

a carbonate plane. We observed that when OSL was measured in a profile perpendicular to the fault plane, a tendency

for progressively lower residual (geological) doses towards the exposed surface was discovered, with the respective

age “approaching the speculated exposure age”(Fig.2). Nevertheless, interference of poorly reset grains led to

overestimations in the superficial apparent age and substantial scatter. Measurement of a large number of individual

grains (i.e. Single Grain Analysis) is, thus, deemed as necessary to exclude any outliers that do not conform with the

assumption of a sufficiently illuminated fault plane, and to estimate the true age.

Ongoing work includes the generation of an “OSL versus depth” profile. Comparison of the exposure-OSL

measurements with independent TCN chronology from the Psatha Fault (Mouslopoulou et al., in prep) may enable

testing and calibration of this new methodology against a well-established slip history.

Figure 2
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Figure 1 Typical OSL decay (left) and dose response curve of quartz (right) for

a sample from the Psatha fault. The decay curve represents the

luminescence signal of quartz in the sample as a function of

stimulation time while the dose response curve represents the

corrected OSL signal (Lx/Tx) as a function of the laboratory dose.

Through the interpolation of the Ln/Tn ratio (natural signal), the

equivalent dose can be calculated (red dotted line).

Relation between equivalent doses (ED) and depth.
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