SHORT-TERM AND LONG-TERM SLIP RATE ESTIMATIONS ALONG THE GANOS FAULT USING STREAM OFFSETS
AND PALEO-CLIMATIC CHANGES (NORTH ANATOLIAN FAULT, TURKEY) RELLES
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Abstract 1- Tectonic Setting 2- Prominent strike-slip morphology

The Ganos fault (GF) is the westernmost segment of the North Anatolian Fault (NAF) which exposed a The NAF is apparent as a linear narrow valley, trending approximately N70°E in the Ganos region. This
The Ganos fault, is the westernmost segment of the right-lateral North Anatolian Fault (NAF) westward propagating earthquake sequence in the 20th century that last ruptured east of the Sea of Marmara in = s valley is in general less than 1.5 km wide between two topographic highs (Fig.4,5). Most of the
located west of the highly populated Istanbul and Marmara region of Turkey. This fault generated 1999 (Fig. 1, 2). The GF segment is located west of the Marmara pull-apart basin and ruptured in 1912, priorto = o ey deformation of the NAF is localized in this narrow zone. The dominant strike slip motion is well
a large and destructive earthquake (Ms=7.3) in 1912 and hence plays a significant role in the this earthquake sequence (Aksoy et al., 2010, Altunel et al., 2004; Fig. 2,3). Today, the two ends of the 1912 and . A S 0 expressed by abundant morphologic structures along the entire onland section, (e.g. pressure ridges,

1999 earthquake ruptures define the seismic gap in the Sea of Marmara. Understanding the active deformation shutter ridges, stream offsets, step-overs with right or left stepping jogs, releasing and restraining

hazard of the region. Recent crustal deformation along the Ganos fault is expressed by typical

structures of strike-slip faulting; i.e. step-overs, pull-aparts, bends, pressure ridges, sag-ponds, Fig 1 - The Ganos fault is an earthquake segment that ruptured in 1912, prior {0 an  along the GF segment is essential to evaluate the earthquake behaviour of the segment, hence assess the bends,_ back-tlltec_l slopes and sagponds). Rectilinear valleys and pressure ridges reach a length up to
offset ridges, shutter ridges and stream displacement. We use DEM, aerial photography and earthquake sequence starting from 1939 to 1999 along the NAF (Barka, 1996). hazard in the Marmara region. During this study we used field observation, quantitative geomorphology, 4 km with cumulative displacements of streams that vary from 10 to 1000 meters (Aksoy, 2009).
s T ' : ’ aFg2 2 S 2 earthquake geology, paleoseismology and paleoclimatology in order to investigate the tectono-morphic Fig. 5 - The aerial photo of the eastern part of the ~®NW
DGPS field investigations to document the fault zone and infer the long-term and short-term “[FNRewe. = wy B o % O B 42 . ! : . T . . 9 P o P
.‘ m a g d 4 _4Y ., ~ _ _ _ Ganos fault shows the rectilinear fault geometry
active deformation in the Marmara region. Our observations describes 69 right lateral cumulative "“mﬂ f o "“13 ! characteristics of the GF and constrain a short-term ar;cojEIong term slip-rate estlwrr:tlon for this section of the sz il ST (s o e i SRS L . 2y s
displacements ranging from 8 to 575 m and include streams, ridges and partly ancient roads. The A e s P . ’ Dy (e el ite =

Detailed mapping of the 1912
earthquake rupture and related
offsets provides a good basis to
w» understand the co-seismic slip
behaviour of the fault, that in fact

classification of stream offsets shows 5 distinct classes of cumulative slip that can be correlated
to different episodes of stream formation due to climatic fluctuations and hence to periods of high
precipitation. The sea level change and paleoclimatic fluctuation curves of the Black Sea allowus ., I«
to constrain the timing of high rainfall periods and determine 5 subsequent sea level rise

The 1912 Murefete Earthquake

rupture geometry and offsets Fig. 6 - The spot image shows a barrage lake near

Kavak built in 1989 and located along the fault (a). The
aerial photo taken prior to the dam construction
documents the original morphology of the structure =
which represents a typical sag pond common along Fig.- 8-Alinear
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