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Paleoseismic investigation of the 1999 Duzce earthquake fault
at Lake Efteni, North Anatolian fault system, Turkey
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Abstract: In order to revea the recurrence and displacement of past faultings on the 1999
Duzce earthquake (M7.1) segment, we investigated subsurface geology across the 1999
earthquake rupture which appeared along the southern side of the Lake Efteni. We used a
6-m-long, 50-cm-wide, and 10-cm-thick geoslicer to sample sediments in tectonically
subsided area at intervals of 5-10 m. The sediments are divided into 6 units based on angular
unconformities. The second oldest unit 2, mainly composed of mudflow deposits, drops
toward the north more than 15 m. The unit 2 is covered by younger fine sediments with
several angular unconformities probably associated with surface faultings. Two probable and
two possible faulting events are identified after the deposition of unit 2. From the
radiocarbon dates (about 2 ka) of the peat layer just above unit 2, the average recurrence
interval of faultings is calculated around 400 to 500 years and the vertical displacement of
each individual faulting is estimated at 2.5 to 3 m. Moreover, we can point out the possibility
that the penultimate faulting event occurred later than A.D. 1650. The Duzce fault shows
very high activity during the past 2000 years.
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Fig. 1. The North Anatobian fauli and the 1999 Aug. and Nov. earthquake segments.
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Fig. 2. Landsat image around the Duzce tectonic hasin (top) and Geomorphic map around the geoslicer site (bottom),
1999 Mov, surface rapiure is afier Emee et al, (2000). Landsat image is after Earth Remote Sensing Data Analysis Center.
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Fig. 4 {right). Profiles of the 1999 Nov, surface fault scarps. Locations are shown in Fig, 3.
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Fig. 6. Magnetic susceptibility of geoslicer samples, G5-1 to GS-10.
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Fig. 7. Wet bulk density of geoslicer samples, GS-1 to GS-10.
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Fig. §. Geological profile across the 1999 Nov. earthquake fault on the south side of
the Lake Efteni showing longitudinal step faults.
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Sample Laboratory . depth Calibrated radiocarbon age Conventional
material method
name number m |20 20 Intercept age, yBPE10
2GS6.00 (Beta—148221 [shell AMS 6 [BC 830 |BC 780 |Cal BC 800 2620 40
3GS1.30 [Beta—148173 [organic s.|Rd+ext.c. 1.3 |AD 1520 |AD 1575 250 40
AD 1625 |AD 1675 [Cal AD 1650
AD 1765 |AD 1800
AD 1940 |AD 1945
3GS2.20 (Beta—148174 [shell AMS 2.2 |AD 440 |(AD 660 [Cal AD 560 1510 40
3GS2.50 (Beta—155056 |wood AMS 25 |AD 1520 [AD 1575 250 40
AD 1625 |AD 1675 |Cal AD 1650
AD 1765 |AD 1800
AD 1940 |AD 1945
3GS3.40 (Beta—148175 [shell AMS 34 |BC 760 [BC 680 2400 40
BC 550 [BC 390 [Cal BC 410
3GS3.80 (Beta—148176 [shell AMS 38 |BC 840 [BC 790 |Cal BC 810 2640 40
5GS0.95 (Beta—148160 |wood Rd+ext.c. 0.95 |AD 1300 [AD1490 |[Cal AD 1420 510 70
5GS1.15 (Beta—148161 |wood AMS 1.15 |AD 1490 |AD1640 |Cal AD 1520 330 40
1580/1630
5GS1.70 (Beta—155055 |wood Radiometric 1.7 |AD 1040 |AD1290 |[Cal AD 1220 830 60
5GS2.05 (Beta—148162 |wood Radiometric 205 |AD 660 [AD 980 [Cal AD 780 1230 70
5GS2.40 (Beta—155057 |wood AMS 24 |(AD 770 |[AD 980 ([Cal AD 880 1170 40
5GS2.95 (Beta—148163 |wood Radiometric 295 |AD 260 |[AD 610 [Cal AD 430 1610 70
5GS4.10 (Beta—148164 |wood AMS 41 |BC 10 |AD 140 |Cal AD 70 1930 40
5GS5.40 (Beta—148165 |wood Rd+ext.c. 54 |BC 180 |AD 100 |Cal BC 30 2020 60
6GS1.00 (Beta—148219 [wood Rd+ext.c. 1 |AD 1310 |AD 1360 500 60
AD 1385 |AD 1480 [Cal AD 1425
7GS4.60 (Beta—148220 (wood Rd 46 - - - >36960
10GS4.90 (Beta—148172 |organic s.|AMS 49 - - - 29090| 180
2BR5.00 [Beta—148171 (wood AMS 5 |AD 410 |AD 230 |Cal AD 330 1730 40
2BR6.80 (Beta—148170 |organic s.|AMS 6.8 |BC 50 |AD 110 |Cal AD 40 1970 40
2BR8.40 (Beta—148169 |wood AMS 84 |BC 790 |[BC 760 |Cal BC 780 2540 40
BC 620 (BC 590
2BR10.07 [Beta—148166 |[wood AMS 10.07 |BC 380 |AD 170 |Cal BC 350/ 2210 40
300/220

Bk UCERAERBR—E. SFNEHE OB EIXFHIRI R

Table 1. Results of the radiocarbon dating. Location of each sample is shown in Fig. 9.
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1
Photo 1 (top). Distant view of the survey site on the south of Lake Efteni.

2 1999
Photo 2 (middle). The 1999 Nov. 16th earthquake rupture near the survey site.

3 GS1 GS10
Photo 3 (bottom). Geodlicer samples, GS-1 to GS-10, laid on the survey site for observation.

-13-





