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APPENDIX: DATA REPOSITORY BACKGROUND INFORMATION ON 

GEOMORPHOLOGY AND AGE CONTROL OF THE EKSIK STUDY SITE 

 

I. Geomorphologic setting of the Eksik Study Site 

The Eksik study site lies along the central part of the North Anatolian fault (Fig. 

DR1). This reach of the fault ruptured most recently during the 1943 Mw 7.7 Tosya 

earthquake. The surface trace in the Eksik area is generally linear, as can be seen in 

figures DR2 and DR3. Figure DR4 shows a general view of the study site looking 

towards the south-southwest, with the fault extending across the site as a narrow, well-

defined, west-southwest-trending zone. The offset fluvial terrace that forms the basis for 

our slip rate determination (highlighted in green on Fig. DR4) is composed of packed, 

white limestone cobbles and large pebbles derived from limestone cliffs along the 

southern face of Büyük Dağ (“Big Mountain” in Turkish) 1.0-1.5 km north of the study 

site (Figs. DR2 and DR3). The surface of this fluvial terrace, which is quite planar, has 

been incised ~20 m by active streams that flow southward near the western and eastern 

edges of Ağılönü Canyon. These steep, high-energy mountain streams currently carry as 

bed load cobbles and large pebbles similar to those that make up the offset terrace. Figure 

DR5 shows our model for the sequential development of the mid-canyon terrace 

remnants (also shown as an inset in Fig. 2 of main text). Note that during right-lateral slip 

on the North Anatolian fault the southeastern corner of the terrace remnant north of the 

fault and the northwestern corner of the terrace remnant south of the fault will be exposed 
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to enhanced erosion by the modern, post-terrace streams. This model predicts that 

continued offset will yield rhomb-shaped terrace remnants that are very similar to those 

observed. The final  drawing shows capture of the headwaters of the western stream by 

the eastern stream. This has occurred very recently at the study site, as shown by the 

extremely steep dip of the captured part of the stream system (see topographic map in 

Fig. 2 of main text).  

Projection of the surface slope of the northern terrace fragment southward across 

the fault indicates 3.5±0.5 m of north-side-up separation. Relative to our offset 

measurement of 46±10 m, this yields a strike-slip: reverse slip ratio of ~13:1, indicating 

predominantly right-lateral strike-slip motion along the fault at Eksik, with a minor 

component of north-side-up contraction.  

II. Discussions on offset measurement 

There are two different offset features, of very different ages, present in Ağılönü  

Canyon; (1) a major bedrock canyon that has been offset ~200 m (Hubert-Ferrari et al., 

2003); and (2) a much younger, ~46-m-offset of the inner edge of a late Holocene fluvial 

terrace (the focus of this study) that was deposited in a canyon incised into the base of the 

larger, older canyon.  

The geomorphic evolution of the study site started with incision of the major 

bedrock canyon, inferred by Hubert-Ferrari et al. (2003) to have occurred ~10 ka in 

response to climatic changes at the end of the last glaciation. Following incision, this 

major canyon began to be offset by the NAF. Much later, probably during mid- or late 

Holocene time, a second downcutting event resulted in the development of a linear, 

incised valley inset into the base of the partially offset, older early Holocene canyon. This 
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second incision event was followed by an aggradational pulse that backfilled the younger 

inset canyon with fluvial gravels, forming a flat-topped, planar surface. It is this surface 

that we have dated in this study. Subsequent incision of this surface by the currently 

active drainages resulted in preservation of the fluvial terrace remnants described in this 

study. In light of the extremely steep stream gradient (>10º in the 60 m upstream of the 

fault, increasing gradually to >20º one km upstream) and resulting high-energy nature of 

these drainages, we think it likely that incision began soon after stabilization of the 

aggradational terrace surface. As discussed in the main text and below, the similar offsets 

of the buttress unconformity at the terrace inner edge and the incised, currently active 

drainages argue strongly for near-simultaneous terrace surface stabilization and 

subsequent incision.  

The focus of this study is the younger, ~46 m offset of the late Holocene fluvial 

terrace.  Specifically, we used the well-defined location of the inner edge of the terrace 

along the western edge of the canyon, in combination with the geometries of the currently 

active streams and the remaining terrace remnants, to determine the displacement along 

the North Anatolian fault at the Eksik site. The buttress unconformity at the terrace inner 

edge provides an easily recognized geomorphic feature that allows precise estimation of 

the offset. Moreover, because in most cases colluvial deposits cover the terrace inner 

edge at the Eksik site, it has been protected from post-terrace-abandonment erosion. In 

general, our mapping reveals that the terrace inner edge along the western margin of 

Ağılönü  Canyon is relatively linear for several hundred meters both to the north and 

south of the fault, although the trend of the inner edge exhibits a gentle curve centered 

~40 m north of the fault. Remnants of the terrace surface preserved along the edges of the 
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canyon and within the canyon are all at approximately the same elevation (relative to 

downstream position), indicating that the fluvial terrace was planar prior to incision by 

the current active streams.  

In order to precisely determine the offset of the terrace inner edge, we created a 

detailed (50 cm contour interval) topographic map and surveyed all the major 

topographic and geologic features at the study site with a laser-range-finding theodolite 

with digital compass attachment. Specifically, we surveyed the limits of the preserved 

terrace surface remnants, the precisely determined positions of the buttress unconformity 

at the terrace inner edge revealed by both natural and trench exposures, the locations of 

incised, active drainages, the positions of all of our trenches and test-pits, and the 

locations of all geologic features that provide constraints on the location of the terrace 

gravels (e.g., bedrock exposures at the expected elevation of the terrace deposits, 

particularly the terrace surface).  

On the detailed topographic map of our study site, shown in Fig. 2, the exact 

locations of the terrace inner edge are plotted as circles at locations where the buttress 

unconformity between the terrace deposits and the underlying bedrock-derived colluvium 

was exposed directly, either in natural, stream-cut exposures or our trenches. Other 

geomorphic and geologic features that provide limits on the location of the terrace inner 

edge, such as exposures of bedrock or bedrock-derived colluvium at the elevation of the 

terrace deposits, are shown with arrows pointing towards the contact.  

Measurement of the western terrace inner edge  

North of the fault (extending north from near the northwest corner of Fig. 2), the 

western inner edge of the terrace can be traced along a linear, south-flowing drainage that 
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has incised along the buttress unconformity between the underlying bedrock-derived 

colluvium and the upper surface of the onlapping terrace gravels. Bedrock and bedrock-

derived colluvium are exposed at the elevation of the terrace surface to the west of the 

drainage. To the east of the drainage, however, a narrow, linear ridge composed of fluvial 

gravels locally preserves the planar terrace surface along its crest. The terrace inner edge 

lies between these two continuous exposures, within the ~10-m-deep incised drainage. 

This ~S20°E-trending, linear relationship can be traced northward for >200 m from the 

northernmost direct exposure of the terrace inner edge ~130 m north of the fault.  

Between the southern end of this linear drainage and the fault, the terrace inner edge is 

exposed in several natural, east-flowing side drainages, as well as within trench T2 

(Figure 2). Trench TP2-06 is located 20 m north of the fault, about halfway between 

trench T2 and the fault. This 5-m-deep trench extended below the expected depth of the 

terrace surface at this location, as projected from the planar, mid-canyon terrace surface, 

yet exposed only bedrock-derived colluvium. If we have correctly projected the expected 

terrace elevation from the mid-terrace remnant to the site of trench TP2-06, this would 

indicate that the terrace inner edge lies to the east of trench TP2-06.  In addition, we 

excavated trench TP1-06 at a lower elevation ~15 m to the east of TP2-06. Trench TP1-

06 exposed a section of the basal contact between terrace fill deposits and underlying 

bedrock-derived colluvium. The base contact of the terrace gravels is ~2-3 m below the 

expected elevation of the terrace surface, indicating that the terrace inner edge lies to the 

west of trench TP1-06. Based on this constraint, and the exposure in trench T2, the trend 

of the inner edge must be more easterly than S34ºE, indicating that the inner edge 

exhibits a gentle downstream change in trend from S20ºE to ~S35-40ºE south of trench 
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T2, as it approaches the fault. Thus, the trend of the inner edge just north of the fault is 

similar to the linear, S40ºE trend of the inner edge south of the fault.  

South of the fault, right-lateral offset of the east-facing, western side of Ağılönü  

Canyon has resulted in the development of a steep, ~15-m-high, south-facing fault scarp 

(as noted in the main text, true vertical uplift of the terrace surface is only ~3.5 m). 

Colluvium derived from this fault scarp has deeply buried the terrace inner edge 

immediately south of the fault, such that we could not expose it in our deepest trenches 

within ~35 m of the fault. The northernmost direct exposure of the terrace inner edge 

south of the fault is in trench T3, which is located ~2 m south of the break in slope at the 

base of the fault scarp (Fig. 2). The buttress unconformity at the terrace inner edge 

exposed in trench T3 trends S40°E. Forty meters south of T3, the terrace inner edge is 

exposed in two southeast-flowing drainages. Fifty meters south of these natural 

exposures, the inner edge is not covered by colluvium and can be mapped directly at the 

surface for several hundred meters downstream. Collectively, these exposures reveal a 

markedly linear, S40°E trend for the terrace inner edge south of the fault.  

Although the area between the fault and trench T3 is covered by thick, fault-

scarp-derived colluvium, a bedrock outcrop ~5 m south of the fault provides a constraint 

on the orientation of the terrace inner edge south of the fault. Specifically, the terrace 

inner edge just south of the fault cannot lie more than ~9 m west of the projection of the 

terrace inner edge based on its S40°E trend and location in and south of T3. 

Taking all of these observations into consideration, we examined a range of 

potential offset reconstructions. As shown in Fig. 2 in the main text and in Fig. DR6, 

restoration of 46 m of right-lateral offset yields a geometrically simple alignment of the 
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western, terrace inner edge. The bedrock exposure 5 m south of the fault, together with 

the projection of the terrace inner edge  north of the fault, suggest a maximum-possible 

offset of ~55 m. The minimum-possible offset of the inner edge is not tightly constrained 

by available data.   

In addition to our observations of the terrace inner edge, the incision associated 

with the active eastern and western drainages, as well as the linear western edge of the 

mid-canyon terrace remnant, provide additional, independent estimates of fault offset. 

North of the fault, the western modern drainage has incised a 30-m-wide, S30ºE linear 

canyon. Similarly, downstream of the ~50 m-wide zone of colluvial deposition off the 

south-facing fault scarp, this drainage has cut a linear, S30ºE-trending canyon (Fig. 2). 

The eastern modern drainage has incised a similar, S15ºW canyon north of the fault, 

which gently curves downstream to a S20ºE trend south of the fault. Moreover, the 

western edges of the terrace remnants both north and south of the fault exhibit similar, 

linear S30ºE trends.  

As shown in Figure 2 in the main text and in Fig.DR6, our preferred 46 m offset, 

which is based on restoration of the western terrace inner edge, also restores the canyons 

incised by the currently active drainages. Moreover, this preferred reconstruction also 

approximately aligns the linear, S30ºE-trending western edges of the mid-canyon terrace 

remnants. Figure DR6 illustrates restoration of these geomorphic features at five different 

offsets ranging from 36 m to 56 m. This range is based on our preferred, 46 m offset, 

together with symmetric epistemic ±10 m uncertainty. The maximum potential offset 

(preferred 46±10 m) is based on a conservative amplification of the 55 m estimate of the 

maximum possible offset described above. The minimum possible offset is not as well 
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constrained but, as shown in Fig.DR6 a suggested minimum offset of ~36 m (based on 

application of symmetric ±10 m error estimates) yields a geomorphically less likely 

reconstruction that does not properly align any of the major features discussed above.   

III. Data From Fault-Parallel Trench  

We excavated four fault-parallel trenches at the Eksik site to locate more 

accurately the terrace inner edges where they are not clearly exposed at the surface (Fig. 

DR7). The trenches were located as close as possible to the fault zone within the 

limitations of topography and thickness of overlying colluvium (see discussion below) 

(Fig. 2). Trenches T1, T2 and T3, which were excavated by hand and trenches TP1-06 

and TP2-06, which were excavated by backhoe, were located on the western side of 

Ağılönü Canyon. Trench T4, which was excavated by backhoe, is located on the eastern 

terrace inner edge, north of the fault.  

Trench T1, which was 6 m long and 50 cm wide, was excavated 22 m north of the 

fault on the western inner edge of the terrace. Trench T1 exposed bedrock at ~60 cm 

depth, indicating that the western inner edge of the terrace deposits is located to the east 

of the trench. This trench thus provides a limiting data point for the location of the 

western terrace inner edge north of the fault (shown by eastward-pointing arrow in Fig. 

2). 

Trench T2 was hand-excavated 10 m to the north of T1 and ~35 m north of the 

fault. The trench was 4.5 m long and 2.5 m deep. The western inner edge of the terrace 

gravels was exposed in three dimensions at 1.8 m depth, one meter from the western end 

of the trench (Fig. DR7). The terrace deposits are identical to those exposed elsewhere 

along Ağılönü Canyon, consisting of white- to pale-gray limestone cobbles and large 
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pebbles. The limestone clasts are angular-sub angular, consistent with relatively limited 

transport from the limestone cliffs 1.0-1.5 km upstream of the site. In trench T2, the 

terrace gravels are overlain along a planar contact by massive, dark-brown colluvium 

with bedrock pebbles in a silty clay matrix. Similar colluvium underlies the terrace 

gravels. The colluvium above the terrace gravels is overlain by coarser-grained, massive 

colluvium composed of abundant schist pebbles and angular to sub-angular schist 

boulders set in a silty sand matrix. The shallowest unit exposed in the trench is the 10- to 

30-cm-thick weakly developed surface soil.  

Trench T3 was hand-excavated parallel to, and 38 m south of the fault on the 

western inner edge. The trench was sited at the break in slope at the base of the prominent 

south-facing fault scarp. The trench was 10 m long and 2.5- to 2.8-m-deep. The surface 

soil is very thin (< 5 cm) and very weakly developed. The weak surface soil has 

developed down into dark brown, silty-sand colluvium that contains local bedrock clasts. 

As shown in Fig. 3, this massive colluvium overlies the terrace gravels along an irregular 

contact that contrasts markedly with the near-horizontal upper contacts of the terrace 

gravels observed in the other three trenches and in the exposures of the terrace deposits 

throughout Ağılönü Canyon. Specifically, the upper surface of the terrace gravels slopes 

sharply downward to the west, at a pronounced angle relative to near-horizontal layering 

within the gravels. We interpret these relationships as being indicative of erosion of the 

upper surface of the western-most part of the terrace gravels at the site of T3, probably 

during landsliding off the steep, south-facing fault scarp immediately north of the trench. 

The western-most exposure of the terrace gravels is located at meter 3 in the trench, at a 

depth of 2 m. In contrast, the terrace gravels extend as shallow as 0.5 m depth at the 

DR2007218



eastern end of trench T3. In our reconstructions of the offset of the inner edge of the 

terrace gravels, we have used the actual western-most limit of the gravels at meter 3 in 

our minimum offset calculation, even though we strongly suspect that the original terrace 

inner edge was located farther west. By extrapolating the upper and lower contacts of the 

terrace gravels exposed in T3, we can estimate the approximate, pre-erosion location of 

the inner edge at ~meter 0 at the location of T3. We use this extrapolated location for our 

calculation of the preferred displacement of the western terrace inner edge. 

Trench TP1-06 was excavated on the southwest-facing-slope along the western 

side of Ağılönü Canyon, parallel to and north of the fault. TP1-06, which was 10 m long 

and ~2 m deep, was excavated to provide an additional constraint on the terrace inner 

edge location between trench T2 and the fault. A section of the basal contact between 

terrace fill deposits (white limestone cobbles and small boulders) and the underlying 

bedrock-derived colluvium (dark gray colluvium containing highly altered, dark-green 

schist clasts) was exposed within TP1-06. The surface of this contact, however, is ~2 m 

below the expected elevation of the upper surface of the fluvial terrace gravels. Thus, 

data from TP1-06 indicates that the inner edge of the youngest terrace deposits is to the 

west of the trench. 

Trench TP2-06 was excavated on the east side of Ağılönü Canyon, parallel to and 

20 m north of the fault. TP2-06, which was 2 m long and ~5 m deep, exposed only highly 

altered, dark green bedrock and bedrock derived colluvium. The trench extended below 

the expected depth of the terrace surface at this location, as projected from mid-canyon, 

planar terrace surface. The absence of terrace gravels in TP2-06 thus indicate that edge of 

the youngest terrace deposits is located to the east of the trench.      
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Trench T4 was excavated on the eastern side of Ağılönü Canyon, parallel to and 8 

m north of the fault. The trench was 12 m long and 2.5 m deep. In contrast to the 

exposures on the western side of Ağılönü Canyon described above, the ground surface on 

the east side of Ağılönü Canyon has been plowed during crop cultivation. The uppermost 

unit in this trench is a massive plow zone composed of silty-sandy dark brown soil 

containing bedrock clasts. The terrace deposit consists of a relatively thin gravel sheet 

that pinches out eastward at m1.5 and thickens westward from ~20 cm at meter 2 to 40-

55 cm at the west end of the trench (m 12). The top of the terrace deposit is relatively 

planar and nearly horizontal. The terrace gravels are similar to those exposed elsewhere 

at the site, consisting of angular to sub angular, pale gray-white limestone cobbles and 

large pebbles. The youngest terrace gravel unit is underlain by bedrock-derived 

colluvium with a silty-sandy clay matrix. A thin (~10 cm thick) yellowish-brown, silty 

clay lens within this unit that extends from meter 3 to 10. An older gravel unit is exposed 

from meter 10.8 to the western end of the trench. In marked contrast to the terrace 

gravels, this unit includes both limestone and bedrock-derived clasts.  We interpret this 

deeper gravel as an older phase of fluvial deposition in which colluvium derived from 

bedrock slopes ~70 m to the north of the trench was mixed with river-borne limestone 

gravels prior to deposition at the trench site. 

IV. 36Cl Surface Exposure Dating Results 

The 36Cl ages for the ten limestone cobbles collected from the surface of the offset 

fluvial terrace were calculated using the program CHLOE (CHLOrine-36 Exposure age) 

(Phillips and Plummer, 1996)(Fig. DR7, Tables DR1 and DR2). This version of CHLOE 

employed the thermal and epithermal neutron distribution equations of (Phillips et al., 
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2001) and production of 36Cl by muons according to (Stone et al., 1998). The 36Cl 

production parameters of (Phillips et al., 1996) were used, as corrected by (Phillips et al., 

2001) for the new neutron distribution equations and the incorporation of production 

from muons. Production rates of 36Cl from Ca and K were determined by principal factor 

analysis of whole rock data (Phillips et al., 1996) and by measurement of mineral 

separates (Stone et al., 1996) and (Evans et al., 1997).  The values of the three critical 

production parameters were 66.8 atoms 36Cl (g Ca)-1 yr-1, 154 atoms 36Cl (g K)-1 yr-1, and 

626 epithermal neutrons (g air)-1 yr-1, based on Phillips et al. (1996).  We also calculated 

the ages of the 36Cl samples using the production rates of Stone et al. (1996) for Ca , 

(48.4 atoms 36ck (g Ca)-1 yr-1), and Evans et al. (1997) for K, (170 atoms 36Cl (g K)-1 yr-1 

(Table DR4). Snow shielding, shielding by surrounding topography, and effects of non-

horizontal surfaces were negligible and no correction was made for these parameters. All 

analytical uncertainties are reported as plus-or-minus one standard deviation and 

incorporate only the reported AMS analytical uncertainty in the 36Cl measurement.  

Consideration of all sources of uncertainty would probably result in 10% to 15% standard 

deviations (Phillips et al., 1996).  A more complete description of the dating methodology 

and shielding calculations can be found in Gosse and Philips (2001).  The relevant 

exposure conditions and chemical compositions of the samples are shown in Table DR1 

and DR2, respectively. 

V. Radiocarbon Ages 

A total of eight charcoal samples were radiocarbon dated to independently 

constrain the age of the offset Eksik terrace deposits (Table DR3 and 4). Five of these 

samples were collected from trench T4 along the east side of Ağılönü Canyon, two were 
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collected from trench T2, and one was collected from T-3, both along the west side of the 

canyon. All samples were dated at the Center for Accelerator Mass Spectrometry 

(CAMS) at Lawrence Livermore National Lab. All samples were calibrated using the 

program OxCAL (Bronk Ramsey, 1995; 2001, using atmospheric data from Reimer et al., 

2004). OxCAL is available online at: http://c14.arch.ox.ac.uk/oxcal.php. 

As discussed in the main text, we recovered three samples (EX-4-1, EX-4-3, and 

EX-4-4) from beneath the youngest terrace gravels. As can be seen from the trench log of 

trench T4 (Fig. DR8), these samples were collected from beneath the thin sheet of 

limestone cobbles and pebbles that represent the youngest phase of fluvial gravel 

deposition, and hence the age of initial stabilization of the terrace surface, along the 

eastern edge of Ağılönü Canyon. The radiocarbon ages for these samples were in correct 

stratigraphic order, with the shallowest samples (EX-4-1 and EX-4-4) yielding 

overlapping, calibrated dates of 2.81-2.92 ka and 2.42-2.92 ka, respectively (Fig. DR7 

and 8). Sample EX-4-3, collected 95 cm beneath EX-4-4, yielded a slightly older 

calibrated age of 2.92-3.22 ka. In addition to these three dates from beneath the 

shallowest terrace gravels, we also recovered charcoal samples from within, and just 

above, the terrace deposits.  The only radiocarbon sample recovered from within the 

terrace gravels (EX-4-2) yielded an anomalously old, calibrated calendric age of 3.50-

4.05 ka, reflecting reworking. However, a charcoal sample recovered from 20 cm above 

the top of the shallowest terrace gravels in trench T4 (EX-4-5) yielded a calibrated age of 

2.06-2.12 ka. The consistency of these radiocarbon dates (with the exception of sample 

EX-4-2 from within the gravels) indicates minimal reworking, suggesting that these 

samples may provide a reliable estimate of the age of the colluvial deposits that 
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immediately over-and underlie the youngest, shallowest part of the terrace gravels. These 

radiocarbon age data thus provide an independent constraint on the age of the terrace 

surface and on the general validity of the 36Cl production rates used in the cosmogenic 

age calculations discussed in the main text. 

In addition to the five samples dated from trench T4, we also collected two 

samples from trench T2. Both were collected from near the western inner edge of the 

terrace. Sample EX-2-2 was collected from colluvium 10 cm below the base of the 

terrace gavels, whereas EX-2-1 was collected from colluvium 20 cm above the top of the 

gravels, at a depth of 1.4 m (Fig. DR8). Both of these samples yielded much older ages 

than the 14C samples recovered from T4, suggesting that the T2 samples are reworked 

from older deposits. Specifically, sample EX-2 –2 yielded a calibrated age of 5.00-5.48 

ka, and sample EX-2-1 yielded a calibrated age of 4.53-4.93 ka. We also recovered one 

sample from trench T3. Sample EX-3-1 was collected at 85 cm depth, from colluvium 

just above the terrace gravels (Fig. DR5). However, as discussed above, we suspect that 

the interval from which EX-3-1 was recovered is part of a shallow landslide that has 

disturbed the top of the terrace gravels at this location. Thus, we do not have confidence 

that the 2.06-2.47 ka age of this sample provides a precise constraint on the age of the 

terrace gravels, although it is generally consistent with both the 14C sample ages from 

trench T4 and with the cosmogenic surface exposure ages from the terrace deposit.  
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DATA REPOSITORY FIGURES 

 

 

Figure DR1 Regional tectonic map showing major active structures (modified from 

Barka, 1996). Eksik study site along the central North Anatolian fault denoted by white 

circle. Large arrows show GPS rates generalized from McClusky et al. (2000). 

Background satellite image provided by NASA Earth Observatory. DSF=Dead Sea fault; 

EAF=East Anatolian fault.  
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Figure DR2 Corona satellite image showing the region surrounding the Eksik study site. 

(a) Uninterpreted Corona image. (b) Corona image showing the trace of the North 

Anatolian fault, and part of the Cankiri-Kastamonu highway. Note location of Alıç 

paleoseismologic study site of Sugai et al., (1998). 
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Figure DR3 Three-dimensional virtual view of the North Anatolian fault in the region 

near Eksik looking ENE. The image was created by draping a Landsat image over 90 m 

DEM (Digital Elevation Model). No vertical exaggeration. Büyük Dağ (“Big Mountain”) 

is the source of the limestone gravels that form the fluvial terrace discussed in this paper.  
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Figure DR4 A panoramic view of the Eksik slip rate site looking south-southwest across 

the North Anatolian fault (NAF) (red) and dissected and offset fluvial terrace discussed in 

the paper. The bright green overlay shows the extent of the fluvial terrace deposits. 
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Figure DR5 A simple model suggesting the sequential evolution of the geometry of the 

terrace during recurrent displacements along the North Anatolian fault. Note the 

similarity between the final stage of the model and the mapped mid-canyon terrace 

remnants.   
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Figure DR6 Offset reconstructions of four geomorphic features; (1) western inner edge 

of the youngest terrace deposits, (2) and (4) the active flood plain, and (3) the edges of 

the flat-topped mid-canyon terrace remnant with 5 m increments. Please note that the 46 

m preferred offset reconstruction is based on the precisely determined positions of the 

buttress unconformity at the terrace inner edge west of the canyon (1).     
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Figure DR7 Plot of 36Cl surface exposure ages and 14C charcoal ages for samples 

collected from beneath (14C-1, 3 and 4) and above (14C-5) the terrace gravels in the 

Trench T4. Simple Gaussian probability distribution functions (pdfs) for 36Cl data created 

in Matlab using Camelplot (Balco, personal communication). Radiocarbon pdfs data 

created in OxCAL (Bronk Ramsey, 1995; 2001; using atmospheric data from Reimer et 

al., 2004). For the 36Cl ages the green and blue lines are Gaussian probability 

distributions for the individual 36Cl measurements. Probability values are normalized so 

that each individual probability distribution has unit area. Shaded areas are sum of 

probability distributions for all samples. For 14C the plots give calibrated probability 

distributions from OxCal normalized to unit probability. The ordinate axis gives relative 

values independently for 36Cl and 14C. 
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Figure DR8 Logs of trenches T2, T3, T4 and TP2-06. Terrace gravels are shown in 

yellow and yellow-orange. Olive green denotes bedrock-derived colluvium. C1 and C2 

represent different bedrock-derived colluvium units within T-2 based on change in clast 

size. Dashed lines on logs of trench T-3 show the probable original extent of the terrace 
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inner edge. This interpretation is based on the unusual west-dipping upper surface of the 

terrace deposits and trucation of sub-horizontal layering within the terrace gravels, which 

suggest that the upper contact of the terrace gravels has been disturbed, probably by 

shallow landsliding. Although the extrapolated terrace inner edge location at m 0 is used 

for our preferred offset measurement, the actual measured minimum exposed extent of 

the inner edge (i. e. m 2.5) is used for the calculation of the minimum offset discussed in 

the text. Trench T1 and TP2-06 exposed only dark-grayish-green bedrock-derived 

colluvium and schist bedrock Therefore, the logs for these trenches are not shown. 

 

 

 

Figure DR9 An example of the sampled limestone cobbles collected for surface exposure 

dating. The samples were collected where they were embedded in a pavement composed 

of small pebbles and soil. They have smoother and soil-stained lower surfaces indicating 

little or no movement during their exposure history. Dashed line shows location of the 

sample before it was collected.  
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Table DR1 Location and size of 36Cl surface samples from Eksik study site.  

 

 

Table DR2 Chemical compositions of 36Cl samples. Note that major elements are in 

weight percent. Trace elements are in parts per million. LOI is loss on ignition. Fe2O3-T 

is total iron expressed as Fe2O3. ND is below the lower limit of determination. 

 

 

 

 

 

 

 

 

DR2007218



Table DR3 Radiocarbon ages from fault parallel trenches at the study site.  

 

Table DR4 Summary of slip rate calculations including estimates using all nine 36Cl 

samples as well as preferred sub-cluster of six youngest 36Cl ages for production rate of 

Stone et al., (1996) and Evans et al., (1997), and Philips et al., (1996). Rates based on 

radiocarbon ages are shown both for minimum rate based solely on age range of youngest 

charcoal fragment recovered from beneath the shallowest terrace gravels, and for the full 

slip rate based on over-and underlying samples.   
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