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Abstract

The Acipayam Fault is an active fault segment which is located on the central part of
Fethiye Burdur Fault Zone in SW Turkey. According to the Active Fault Map of
Turkey published by MTA (Turkey), it is described as a Quaternary fault. Acipayam
Fault extends from Acipayam at northeast to Akképrii Dam at southwest. The general
strike of fault is N 35°E, approximately 60 km long and it’s a normal fault with minor
sinistral strike-slip component. The fault is composed of three fault section, which are
named as Orenkdy, Olukbasi and Yolcat, seperated from each other by step-over
zones. In this study, active tectonic features of Acipayam fault are investigated and
paleoismological trench surveys are perfomed at the Orenkéy fault section. Two cross
trenches were excavated along the fault. The samples collected from the trenches were
dated using the **C dating method. Orenkéy trenches were photographed using the
Paleoseismological Three Dimensional Virtual Photography Method, which is a new
tecnique for paleoseismology. According to the trench microstratigraphy, structural
data and dating results, Acipayam fault is described as a Holocene fault. The date of
last event that occurred on the Acipayam fault is between 3030 + 30 BP and 2410 +
30 BP.

Keywords: Acipayam fault, Fethiye Burdur Fault Zone, SW Turkey, Paleoseismology,
Trench, “C dating method.

Mepiinym

To pryua Acipayam eivor éva tuijua €vepyod prRyHOTOS TO 0m0io eVIOTI(ETal 070
kevipiko rxouudtt e {oovns pnyuctwv Fethiye Burdur oy NA Tovpxia. Me Baon to
v Xaptn Evepyaov Pryuarwv e Tovpkiag mov onuoaicvoe n MTA (Tovpxia), mepiypa
petar o¢ piyua Tetaproyevois niikiog. To piyua Acipayam exteivetor omd o
Acipayam ota NA wg to Akkoprii Dam oto. NA. H yevikij mapdtoaln tov piyuatog eivol
B 35°4, ue 60 km mepimov wijkog koa ivar Kavovikd priyue. ue KPR aploTepooTpopn
ovvietaooa To pijyuo amotedsitar and tpia tuiuata, mov ovoudlovar Orenkéy, Olukb
ast kot Yolgati, mwov diaywpilovior ustold tovg amd (wveg khuokxmoewy. Xtny
TapPovoo, EPYacia, OLEPEVVOVIAL TO. EVEPYO, TEKTOVIKG, YOPOUKTNPIOTIKG TOD PHYUOTOS
Acipayam xou extelodviar maloioosiouoloyiéc touéc oto tunua Orenkdy tov
pryuazog. Ao toués exordplnkav kard unkog tov pryuatos. Ta deiyuaro wov
ovAéyOnray  amd  Tc Touéc  ypovoloynOnxav ue v uéBodo “C. O
nodotooeiouoloyiéc touéc tov Orenkdy pwtoypagiOniay ypnoyomoidviag v
uébodo Paleoseismological Three Dimensional Virtual Photography, # omoia eivou
Hio Karvovpla texvikn yia. v modoiooegiouoloyio. Me faon v otpwuatoypopio e

75




TOWIG, TEKTOVIKES OOUES Kol T, amoTeAéauaTo. TS xpovoldynong, to piyuo. Acipayam
meprypageton ws Olokaviko pnyua. H ypovoloyio tov televtaiov yeyovotos mov
ovvéfn oto AéCeis klerdid: Ppioxeton aviueoo 3030 £ 30 BP xox 2410 £ 30 BP.
Aééerg Kierdrd: Pryuc. Acipayam, Fethiye Burdur Zaovy Phyyudzawv, NA Tovpxkio,
Holaoceiouoloyuc Tous, Xpovoldynon “C.

1. Introduction

The eastern Mediterranean region, including the surrounding areas of western Turkey and Greece is
seismically active and rapidly deforming regions within the continents due to the northward
convergence of the African and Arabian plates with respect to the Eurasian plate along a complex
plate boundary. As a result of this convergence tectonic processes, the active tectonics of the
Anatolian Block and its vicinity is mainly controlled by the intracontinental active fault systems (etc.
North Anatolian Fault System, East Anatolian Fault System, Dead Sea Fault Zone, Fethiye Burdur
Fault Zone) and the Aegean and Cyprean Subduction Zones (Figure 1).
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Figure 1 - Simplified active tectonic map of eastern Mediterranean region superimposed on
topography (modified from Ciftci, 2007; Kocyigit and Ozacar, 2003; Kiircer, 2012; Okay et
al., 2000; Ozsayin, 2007; Woodside et al., 2002; Yolsal-Cevikbilen and Taymaz, 2012; Zitter
et al., 2005; Kiirger et al., 2015) Black arrows and corresponding numbers show GPS-
derived plate velocities (mm-year) (Reilinger et al., 2006). Geomapp Application data were
used for the digital elevation model.

The Southwestern Turkey is a complex deformation area which is mainly controlled by the Western
Anatolian Graben System (WAGS) and partly by the Fethiye Burdur Fault Zone (FBFZ). Many
papers have been published about the seismicity and active tectonics of the SW Turkey and
surrounding area (i.e. Dumont et al., 1979; Kogyigit, 1984; Saroglu et al., 1987; Barka and Reilinger,
1997; Yagmurlu, 2000; Yaltirak et al., 2010; Over et al., 2010 and 2013a, 2013b).

The Fethiye Burdur Fault Zone (FBFZ), is first proposed by Dumont et al. (1979) as a sinistral
strike-slip fault zone and is the NE extension of Pliny-Strabo trench in to the SW Anatolia.
According to the Kogyigit (1984), the origin of the WAGS is Aegean-Cyprean arc trench system
and FBFZ is included in WAGS. Saroglu et al. (1987) suggested that the central part of FBFZ is
composed of active sinistral strike-slip faults. Based on the GPS studies Barka and Reilinger (1997)
claimed that the FBFZ is still an active sinistral strike-slip fault zone. FBFZ is described by
Yagmurlu (2000) as a fault zone which is composed of several fault segments whose lengths are
varying from 10 to 40 km. According to the Yagmurlu (2000), the FBFZ is a transform fault between

76



Cyprus and Hellenic arc. Neotectonic development of the basins (etc. Cameli, Esen, Burdur) located
on the FBFZ were studied by Algicek (2007) and Algicek et al. (2005, 2006, 2013). Based on the
geological and structural data and mammalian fossils three different tectonic phase are identified in
these basins. FBFZ is described by Yaltirak et al. (2010) as a sinistral shear zone in 40 km wide.
Late Cenozoic stress state of basins along the FBFZ were studied by Over et al. (2010) and Over et
al. (2013a, 2013b). According to the fault plane slip data and inversion of focal mechanism solutions
predominantly stress regime is NW-SE extension. Additionaly May 12, 1971 Burdur earthgauake
sequence was studied by Taymaz and Pierce (1991). Based on the seismological data and geological
observations the source of this sequence is a normal fault, which is trending NE and dipping NW.
Several archaeoseismological studies were performed on the Kibyra ancient city which is located on
the central part of FBFZ. Based on the archaeogeological data collected from Kibyra fault is an
active sinistral strike-slip fault (Akyiiz and Altunel, 1997; 2001; ten Veen et al., 2007; Karabacak,
2011; Karabacak, et al., 2013). In contrast to this view several authors dosen’t accept the existence
of Kibyra fault (Elitez and Yaltirak, 2014). In order to test of kinematic characteristics of FBFZ,
Kaymake1 et al. (2014) had conducted paleomagnetic and kinematic study in the region.
Paleomagnetic data, slickenside pitches and contracted paleostress configurations along the FBFZ
indicated that the faults in the FBFZ are mainly normal in character. Several paleoseismological
studies were performed northern part of the FBFZ (etc. Bozcu et al., 1997; Yagmurlu et al., 2008).

According to the Active Fault Map of Turkey (Emre et al., 2013) active faults in the SW Turkey
have been evaluated as normal faults with minor sinistral strike-slip component (Figure 2).
Acipayam fault is located on the central part of FBFZ (Figure 3).

This study mainly concerned with the active tectonic and paleoseismological fatures of Acipayam
fault. The aim of this paper to understand the Holocene seismic activity of Acipayam Fault. To
accomplish this, we have performed paleoseismic trenching along the Acipayam Fault.

......................

Figure 3 — @. ,, ’

Figure 2 - Active fault map of Turkey (Emre et al., 2013).
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Figure 3 - Active fault map of SW Turkey (Emre et al., 2013). Acipayam fault is represented
by number 73.

2. Acipayam Fault

Acipayam Fault (AF) is an active fault which is about 60 km in length, is characterized by a number
of normal faults with minor left lateral strike-slip component (Figure 4). The general strike of AF is
N35°E and it’s composed of three main fault section, which are named as Orenkdy, Olukbas1 and
Yolgati, seperated from each other by step-over zones. Mesozoic ophiolitic rocks, Paleocene-Eocene
clastics and carbonates, Early Miocene continental clastics, Late Miocene-Pliocene continental and
lacustrine deposits and Quaternary fan deposits are cutted by the Acipayam Fault along the fault
trace.

The Yolgat1 section, which is the southwesternmost part of AF, is 23 km long normal fault. The
central part of AF is called as Olukbas1 section. The length of this section 12 km. Orenkdy section
which is the northeastern part of AF is 20 km long a normal fault with minor sinistral strike-slip
component.

3. Paleoseismic Trenching along the Acipayam Fault

In this study, two paleoseismological trenches which were parallel to each other were excavated
along the Orenkdy section of the AF (Figure 4). The fault trace is characterised by a fresh fault scarp
on the field (Figure 5). Orenkdy trench site, which was selected by aeiral photo analyses,
tectonomorphological structures and geological observations, is located at 500 m NE of Orenkdy in
an area where Quaternary alluvial fan deposits (Figure 6). Four samples which were collected from
the two trenches and dated in Beta Analitic Laboratory (USA) using the *4C dating method.
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Figure 4 - Active fault map of Acipayam Fault and its vicinity (Modified from Emre et al.,
2011).

The trenches were excavated perpendicular to the direction of Orenkdy fault section (N40°W). Here
we present the 13 meters of the northern wall of Orenkdy Trench 1 exposure to summarize the
deformation style and fault characteristics (Figure 7).

Three different sedimentary package were identified on the trench walls. The oldest package was
interpreted as Mevliitler formation (Aquitanian-Burdigalian). This formation is consisted of fluvial
deposits. The second package is Plio-Quaternary (?) alluvial fan deposits. It’s composed of sand,
mud and gravel alternation. And the relatively youngest package is consisted of gravel. Based on
the 14C dating results the youngest units (3 to 7) are evaluated as Holocene deposits.

The trenches were photographed using the Paleoseismological Three Dimensional Photography
Method which is a new technique for paleoseismology. This method was applied previously in
several paleoseismological studies (etc. Kiirger, 2012; Kiirger and Gokten, 2012; Kiirger and Gokten,
2014).
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Figure 5 - Google Earth views of the Orenkéy Section, (a) Uninterpreted, (b) Interpreted
(vertical scale three times exaggerated, view to W).

Figure 6 - Google Earth views of the Orenkéy Trench site, () Uninterpreted, (b) Interpreted
(vertical scale three times exaggerated, view to NW).
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Figure 7 - Photomosaic and Trench log of northern wall of Orenkéy Trench 1.
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4. Discussion and Conclusion

In this study reliable paleoseismic data were obtained about the Holocene activity of Acipayam fault.
Based on the trench microstratigraphy, structural pattern and 1“C dating results the Holocene activity
of Acipayam fault revealed precisely. According to the dating results, the last event that occurred
on the Acipayam fault was dated between 3030 + 30 BP and 2410 + 30 BP.

Additionaly, based on the structural observations and fault plane slip data measured from trenches,
the kinematic characteristics of Acipayam fault was revealed. According to the fault plane slip data,
Acipayam fault is a normal fault with minor sinistral strike-slip component (Figure 7).
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