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In this study we measure earthquake periodicity of the Sparta limestone scarps , Zreda and Noller (1998) introduced a ¢ therm Greece. The Sparta Fault scarp delineates a 64 km long normal fault formed

Fault through geochemical analyses. We do this using a method using *°Cl cosmogenic exposure dating to determine minimally-weathered limestone adjacent to the boundary between the Taygetos . Of sca r h ei ht
handheld X-ray fluorescence (XRF) device, which can in- the slip history of such faults.. This method was later used by  \15untains and the Sparta basin. Benedetti et al. (2002) determined the slip history of H el g ht on p g
stantly determine the geochemistry of the rock surface. This several authors; Mitchell et al. (2001), Benedetti et al. (2002), Sparta fault with 36Cl cosmic ray exposure dating. They found that the fresh scarp

method requires no drilling and 1t 1s possible to analyse the Palumbo et al. (2004), Benedetti et al. (2013). Since the ana- was a product of six major earthquakes, each of them causing a slip of 1.2-2m, during SC a rp (m)

results in field at the fault scarp. Using a handheld XRF to de- lysis for cosmic ray exposure dating is costly Carcaillet et al. the last 13 ka with a range of intervals from 500 yr to 4500 yr. Benedetti et al. (2002)

termine weathering patterns would still require exposure (2008) instead used geochemical analyses to identify the wea- 15 dated one event 2800 + 300 yr ago which corresponds to the Ms~7 earthquake, 464

dating to yield earthquake periodicity, but the number of  thering profile of the fault scarp in order to count the number g (Armijo et al., 1991), which demolished Sparta and perhaps killed up to twenty

sampling points could be highly reduced since it would be and magnitude of slips. Both of these methods requires dril- ¢ o cang people (Papazachos and Papazachou, 1997).
possible to pin-point the sample locations. ling or cutting of bedrock for sampling which 1s both compli-

cated and time consuming since the subaerially-exposed foot-
walls are steep and long.
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Our fieldsite 1s located in Anogia, adjacent to the Benedetti et al. (2002) site. Our hypo-
thesis 1s that we can detect fault slips from scarp surface measurements. We assume
from, 3°Cl cosmogenic dating (Benedetti et al. 2002) that the scarp represents a history
of 13 kyr. With respect to relatively high weathering rates of limestone, we need to take
extra precautions when selecting the scarp section for our study. At the field site used
in Benedetti et. al (2002) study we observe what appears to be recent weathering and
erosion patterns such as water channels, vegetation, fissures and weathered pockets.
We established our field site about 30 m South of here on a section of scarp surface on
which these features are absent.

Illustration
The hypothesis for our study, first introduced by Stewart (1996) 1s that the fault plane underneath the colluvium at the bottom
of the scarp will interact with the soil 1n the colluvium. This interaction will leave a chemical imprint in the fault scarp which
makes 1t possible to determine former contacts with the colluvium soil up along the fault scarp. This hypothesis was
subsequently supported by a study from Manighetti et al. (2010) based on chemical analysis of drilled cores, both from the fault
scarp and an excavated part of the rock at the bottom of the scarp.
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2. Method 3. Result/ Conclusion

e Chemical analysis with handheld XRF in field every 5 cm along the vertical profile Strong yttrium signal in scarp surface

e Rock sampling every 10 cm along the vertical profile with portable drilling machine Yttrium peak in scarp surface below the current ground surface,
repeated up along the profile

e Chemical analysis of drilled cores with protabel XRF in lab
Strong correlation in yttrium concentration between scarp surface

Instrument: and 0,5-1cm into the scarp (bedrock)

Olympus Innov-X DeltaTM (40kV) handheld X-ray Correlation in yttrium concentration between scarp surface below

fluorescence device (XRF) current ground surface and excavated soil profile .
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Plot showing yttrium concentration (ppm) as a function of height (m) on scarp. All measurements are done with
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exposure dating: evidence for strong earthquakes over the Holocene. Earth and Planetary Science Letters, 225(1), 163-176.

Papazachos, C., & Papaioannou, C. (1997). The macroseismic field of the Balkan area. Journal of Seismology, 1(2), 181-201.

Potts, P. J., Williams-Thorpe, O., & Webb, P. C. (1997). The bulk analysis of silicate rocks by portable X-ray fluorescence: effect of sample mineralogy in relation to the
size of the excited volume. Geostandards Newsletter, 21(1), 29-41.

Stewart, 1. (1996). A rough guide to limestone fault scarps. Journal of Structural Geology, 18(10), 1259-1264.

Zreda, M., and J. Noller (1998), Ages of prehistoric earthquakes revealed by cosmogenic chlorine-36 in bedrock fault scarp at Hebgen Lake, Science, 292 , 1097-1099.

diamonds showing the measurements from drilled cores 0,5-1 cm 1nto the bedrock of the scarp. Green triangular
shows measurements from excavated soil profile.




