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Figure S1: Google Earth©-based views of BFS and KFS. (a) Geographical position of the study area in the context
of the Southern Adriatic region. (b) Google Earth©-based oblique view of BFS. The course of the fault scarp is traced
by white arrows. Sampling sites are indicated by yellow dots. (c) Regional overview from satellite imagery. (d)
Google Earth©-based oblique view of KFS. The course of the fault scarp is traced by white arrows. Sampling sites
are indicated by yellow dots.
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Mt. Vladimir

Figure S2: Photographs of KFS: (a) Panoramic view, small inset shows the fault trace, (b) topographic step in W part
of KFS shows the trace of the fault scarp and degraded scarp in profile view, (c) profiling site KFS, 2-m ruler for
scale. For localization of KFS see Fig. 3, (d) close-up view along the fault plane/free face; Mt. Vladimir (487 m a.s.l.)
in the background, (e) fault plane of transfer fault at NW-most tip of KFS with striations indicating strong strike-
slip component.
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Table S3: Localization of fault scarp sections and sampling sites. Coordinates are given in degrees, minutes, seconds

(WGS84). Lithological information is based on Geological survey of Yugoslavia (1971; see also Fig. 4). Section lengths

refer to the observed surface ruptures (that might be exceeded by the total fault length).

Section End 1 End 2 Lithology Length [km]

BFSN 42°4'29.98"N 42°3'16.38"N Upper Triassic limestones ca. 2.5
19°9'38.21"E 19°10'10.63"E and dolomites

BFSs 42°3'16.38"N 42°2'49.14"N Upper Triassic limestones ca. 2.3
19°10'10.63"E 19°11'35.11"E and dolomites

KFS 42°3'14.84"N 42°2'39.09"N Cretaceous and Middle - Upper ca.7.4
19°14'4.52"E 19°18'36.87"E Triassic limestones

Site Location Lithology

BFSn 42°4'08.58"N / 19°09'50.72"E see section BFSn

BFSs1 42°2'48.66"N / 19°11'13.86"E see section BFSs

BFSs2 42°2'47.71"N / 19°11'18.70"E see section BFSs

KFS

42°2°52.22"N / 19°14'34.7TT"E

see section KFS
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Table S4: Recent major earthquakes in the Italian Apennines for comparison with the Durrés (Albania) 2019,
Montenegro 1979, Shkodra (Albania) 1905 and Dubrovnik (Croatia) 1667 earthquakes. Data compiled from Anicic et
al. (1980), Kociaj and Sulstarova (1980), Decanini et al. (2000), Benetatos and Kiratzi (2006), Pondrelli et al. (2006),
Chiarabba et al. (2009), MunichRE (2010, 2017), Albini and Rovida (2016), Chiaraluce et al. (2017), Markusi¢ et al.
(2017), Civico et al. (2018), The World Bank GPURL D-RAS Team (2019), Papadopoulos et al. (2020), Freddi et al.
(2021) and the EMSC catalogue.

Date Earthquake Mw Depth | Casualties | Homeless Economic Aftershocks
(km) loss Muw>4

24 Aug, 2016 Amatrice, | 6.0 4 l l 1 l

26 Oct, 2016 Visso, | 5.9 8 300 20,000 26bn$ 45

30 Oct, 2016 Norecia, | 6.5 9 i i i 1

26 Apr, 2009 L’Aquila, T 6.3 9 300 60,000 2.5bn'$ 20

26 Sep, 1997 Umbria-Marche, | 6.0 10 10 ? 3.5bn $ 30

26 Nov, 2019 Durrés, AL 6.4 20-24 | 51 12-14.000 | 1bn$ ca. 50

15 Apr, 1979 Bar, Montenegro 7.1 <10 135 80,000 3.5bn'$ 90

01 Jun, 1905 Shkodra, AL 6.6 ? 250 ? ? ?

06 Apr, 1667 Dubrovnik, HR 7.1 12 (?) | 2000-4000 | 13,000 (?) | “significant” | ?
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Figure S5: Sattelite images with mean values of fault plane orientations and striations along the Bar Fault Scarp
(BFS, yellow) and Katerkolle Fault Scarp (KFS, pink). Source of background (aerial) imagery: ESRI, DigitalGlobe,
GeoEye, Earthstar Geographics, CNES Airbus DS, USDA, USGS, AeroGRID, IGN, HERE, Garmin, © Open Street

Map contributors, and the GIS User Community.
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Figure S6: Selection of earthquake ribbon field photographs. Single ribbons are indicated by dashed lines.
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Figure S7 A: Fault scarp characteristics of BFSn projected onto a line parallel to mean fault plane strike. We show

(i) the elevation in m a.s.l. for the fault scarps and mountain crests above them, (ii) fault plane and striation

orientations, (iii) the height of earthquake ribbons parallel to local striations and (iv) free face heights on logarithmic

y-axis. The position of sampling location BFSk, is indicated. For kilometrage see Figure S8.
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Figure S7 B: Fault scarp characteristics of BFSs projected onto a line parallel to mean fault plane strike. We show
(i) the elevation in m a.s.l. for the fault scarps and mountain crests above them, (ii) fault plane and striation
orientations, (iii) the height of earthquake ribbons parallel to local striations and (iv) free face heights on logarithmic

y-axis. The positions of sampling locations BFSs1 and BFSs: are indicated. For kilometrage see Figure S8.
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Figure S7 C: Fault scarp characteristics of KFS projected onto a line parallel to mean fault plane strike. We show
(i) the elevation in m a.s.l. for the fault scarps and mountain crests above them, (ii) fault plane and striation
orientations, (iii) the height of earthquake ribbons parallel to local striations and (iv) free face heights on logarithmic
y-axis. The position of sampling location KFS is indicated. For kilometrage see Figure S8.
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Figure S8: Maps showing slope steepness for (a) BFS and (b) KFS and the geometry of data projection applied in
Fig. S7. A significant slope steepness change with steep footwall slopes is observed downslope from the fault scarps.
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Table S9: Moment magnitudes derived from empirical relationships after Wells & Coppersmith (1994). Values are

based on two calculation principles, general faults (GF) vs. normal faults (NF), and different considered fault lengths

(FL). Itis stressed that owing to the setting described in the text, first-order structures possibly evoke magnitudes in a

range ~1 Mw higher than the rates derived from fault scarp morphology. Minimum and maximum values are

highlighted in bold. As simultaneous rupture of KFS and BFSs is considered a likely scenario, the according value is
bold and underlined. Calculation formula for FL (GF): Mw = 5.08 + 1.16 * log (FL); calculation formula for FL (NF):

Mw = 4.86 + 1.32 * log (FL).

Rupturing BFStotal BFSn BFSs KFStotal BFSs + BFStotal + BFStotal+
Segment(s) KES KFStotal KFStotart+
total connect.
Length (km): 5.23 2.98 2.25 7.35 9.60 12.58 16.82
Magnitude (NF) 5816 55+15 53+14 6.0+1.6 6.2+16 6.3+1.7 65+17
Magnitude (GF)  5.9+0.5 5.6 +0.4 55+ 0.4 6.1+05 6.2+05 6.4+05 6.5+05
Magnitude based on average (0.13 m) and max. (0.30 m) displacement (ribbons): 6.3+0.1
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Table S10: Long-term slip rates based on fault scarp profiles BFSn, BFSs1, BFSs2 and KFS (Fig. 5) and a fault scarp
formation age of 18 + 3 kyr. ‘Conservative’ long-term rates are based on current free-face heights; ‘regular’ long-term
rates (as a more common approach, e.g. used by Papanikolaou et al., 2005) additionally include slip on the degraded
scarp in prolongation of the free face. Conservative rates derived from both BFSs sites (bold) yield the most

representative values.

Sampling Slope® Slope® Dip Free Full Throw Long term rate [mm/yr]
site F’wall H’ wall  freeface face NFS NFS
height height Regular conserv.
(full NFS) (free face)
BFSn 35° 33° 56° 8.8m 222m 184 m 1.23+0.25 0.49+ 0.10
BFSs1 35° 31° 55° 6.6 m 11,6 m 95m 0.64+0.13 0.37+£0.07
BFSs2 33° 28° 70° 6.2m 76 m 71m 0.41+0.08 0.34+ 0.07

KFS 32° 27° 75° 7.0m 17,0m 16.4m 0.94+0.19 0.39+0.08
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Tables S11, S12, S13: See xls file “Tables_S11 S12 S13”.
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Table S14: %Cl dating: Modelling parameters.

Main production rates of Cl in limestone at sea level and high latitude

- Spallation on Ca: 48.8 + 3.4 atoms 6Cl/g Ca/yr [Stone et al., 1996]

- Spallation on K: 150 + 18 atoms *Cl/g K/yr [Marrero et al., 2016]

- Spallation on Ti: 13 + 3 atoms Cl/g Ti/yr [Fink et al., 2000]

- Spallation on Fe: 1.9 + 0.2 atoms %6Cl/g Ti/yr [Stone, 2005]

- Slow negative muon stopping rate at land surface:

- 190 muons/g/yr [Heisinger et al., 2002]

- Neutron attenuation length: 208 g/cm? [e.g., Gosse and Phillips, 2001]

- Neutron apparent attenuation length for a horizontal unshielded surface: 160 g/cm? [Gosse and Phillips, 2001]

- Negative muon apparent attenuation length for a horizontal unshielded surface: 1500 g/cm? [Heisinger et al., 2002]

Parameters for the sampling site at the site Bar north of the Bar fault (BFSn)

- Latitude = 42.0691°N; Longitude = 19.1641°E

- Elevation =831 mas.l.

- For a constant geomagnetic field [Stone, 2000]: Sei.f = 1.968 and Ser,, = 1.407
- Chemical composition of rock and colluvium: see table S2

- Hanging wall dip o = 33°

- Fault plane dip p =56°

- Footwall dip y = 35°

- Height up the fault scarp H = 22.2 m (height up the free-face = 8.45 m)

- Mean rock density prock = 2.55 g/cm? (from sample weight and water suppression amount)
- Mean colluvial density pcoir = 1.5 g/cm?

- Erosion rate of the free-face = 0.001 mm/yr

- Pre-exposure = 1 kyr

- (apparent exposure time of the hillslope before the fault scarp developed)

- Topographic shielding = 0.940 (top of the free-face)

- Snow cover influence is assumed as negligible

- Vegetational influence is assumed as negligible
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