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Introduction  

This supplementary file presents the high-resolution optical and radiographic images and 200-resolution Ca/Ti 
ratio profiles that were used to detect soft-sediment deformations and varves along the core collected from 
Köyceğiz Lake. In addition, our re-evaluations regarding the thresholds suggested for SSDs and MWDs from lakes 
located in Swiss Alps [Monecke et al., 2004] and French Alps [Wilhelm et al., 2016] are presented. 

In Figure S1, the optical image and the Ca/Ti ratio profile were superimposed to reveal yellowish-white 
carbonaceous layers in each varve. The upper boundaries of each carbonaceous layer were also drawn to 
illustrate lateral continuity of the layers. In addition, the lines digitized for Deformation Index (DI) calculations are 
presented in Figure S1. In Figure S2, the list of “non-distinct” varves according to 12 operators is provided. 

In Figure S3a, sedimentological observations of Monecke et al. [2004] are presented in relation to Mw versus 
epicentral distance. Note that we reproduced their results according to the revised earthquake catalogue of 
Switzerland [ECOS-09; Fäh et al. 2011]. In their original study, the moment magnitudes of 1964 Sarnen, 1774 
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Altdorf, 1601 Unterwalden and 1356 Basel earthquake were 5.7 (revised: 5.3), 5.9 (revised: 5.7), 6.2 (revised: 5.9) 
and 6.9 (revised: 6.6), respectively.  By using these revised magnitudes and earthquake depth information from 
the new catalogue, we estimated required epicentral distances for each earthquake for certain PGA values, i.e. for 
10, 20, 30, 50, 60 cm/s2 and checked which PGA values correspond to Mw-epicentral distance pairs that can 
separate domains of SSDs, MWDs and no deformation.  After several trials, we found that PGA values of 28 cm/s2 
and 55 cm/s2 (blue lines in Figure S3a) can be accepted as thresholds for SSDs and MWDs, respectively. The PGA 
estimations were done by using the attenuation relationships of Cauzzi et al. [2015] who provided equations for 
Swiss alpine and foreland region earthquakes separately. For both regions, they suggest using maximum stress 
drop (Δσ) values (an input for their equations), typically ranging between 10 and 30 bars for earthquakes with 
focal depths smaller than 6 km.  For earthquakes deeper than 6 km,  they suggest using Δσ values ranging 
between 50 and 90 bar for foreland region, and 60-120 bar for alpine region. According to the ECOS-09, 1964 
Sarnen (Mw 5.3), 1774 Altdorf (Mw 5.7) and 1601 Unterwalden (Mw 5.9) earthquakes in the alpine region occurred 
at 5, 8 and 10 km depths, respectively. However, the depth of 1356 (Mw 6.6) Basel earthquake, which occurred in 
the foreland regions is not known. Based on this information, we used Δσ values of 10, 30, 50 and 75 bars for 
1964 Sarnen, 1774 Altdorf, 1601 Unterwalden and 1356 Basel earthquakes, respectively. 

In Figure S3b, thresholds for MWDs proposed by Wilhelm et al. [2016] for four lakes located in French Alps are 
presented. In order to find out which PGA values would approximate their thresholds, we calculated Mw - 
epicentral distance pairs for some constant PGA values (i.e. for 20, 30, 40, 60 cm/s2 etc.) by using the attenuation 
relationship of Drouet and Cotton [2015] and the Bakun and Scotti [2006]’s equation for conversion between Mw 
and epicentral intensities.  After several trials, we found that PGA values of 22, 25, 35, and 60 cm/s2 (blue lines) can 
be proposed as PGA thresholds to induce MWDs in Lake Laffrey (LAF), Lake Anterne (ANT), Lake Blanc Belledonne 
(BLB), and Lake Blanc Aiguilles Rouges (BAR), respectively. 
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Figure S3. (a) Seismite observations of 1356 Basel, 1601 Unterwalden, 1774 Altdorf, and 1964 Sarnen earthquakes 
in five Swiss lakes in relation to Mw versus epicentral distance. The plot is reproduced from Figure 14 of Monecke et 
al. [2004] by using revised Mw by Fäh et al. 2011. According to the attenuation relationship of Cauzzi et al. [2015], 
the Mw ‐ epicentral distance pairs plotted as blue lines correspond to 28 and 55 cm/s2 PGA values, which can be 
accepted as PGA thresholds for SSDs and MWDs, respectively. (b)”Epicentral intensity” versus “epicentral distance 
to lake” thresholds for MWDs (red, orange and green lines) determined in four lakes located in French Alps (Taken 
from Figure 4 of Wilhelm et al. [2016]; ANT: Lake Anterne, BAR: Lake Blanc Aiguilles Rouges, LAF: Lake Laffrey, BLB: 
Lake Blanc Belledonne). Red dots with dates correspond to historical earthquakes triggered MWDs, while the black 
dots are earthquakes that did not trigger MWDs. Horizontal bars are location uncertainties of earthquakes. The 
blue lines represent “epicentral intensity” – “epicentral distance to lake” pairs corresponding to 22, 25, 35, 60 
cm/s2 PGA values resulting from the attenuation relationship of Drouet and Cotton [2015]. Conversions between 
epicentral intensity and Mw were done by using Bakun and Scotti [2006]’s equation generated for French Alps, and 
assuming an average depth of earthquakes as 15 km. Besides the originally proposed thresholds, blue lines seem to 
be reasonable as well.   




