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ABSTRACT

The Troy (Troia) fault is an E-W oriented normal — obligue slip fault located at the eastern part of
Biga peninsula in northwestern Turkey (fig.1). It extends for about 8 to 10 km with clear topographic
expression affecting the Neogene-Quaternary sediments and extends possibly for 2-4 km westwards
of the Hisarlik hill under the recent late Holocene deposits of the Troy plain. Itis part of a large NE-SW
trending zone that includes several other active fault. Although it is not associated with known
historical or instrumental strong earthquake activity, taking into account known empirical relation-
ships of fault length versus Ms (or Mw) and the length of segments, the seismic potential is of Mw =
5.5-6.1. However, taking the total length in the order of 10 km and the possible westward extension
{for another couple of Km an earthquake of magnitude 6.2 to 6.5 is possible in case of reactivation of
the entire length of Troy Fault.
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Figure 1. Relief map of Northeastern Aegean and Biga peninsula. Black rectangle shows study broader area
(Troad). Dots are earthquake epicentres occurred during 2001-2005. (Farthquake data source: Seismological
Station - Lab of Geophysics, Department of Geology, Aristotle Universily of Thessaloniki, 2005).
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Figure 2. Troy fault segments: from east to west Tevfikiye, Halileli and Démrek. 3D visualizations created from 5m

Digital Elevation Model. Elevation exaggerated by 2x.

INTRODUCTION

Troia (Troy), a myth and reality, is a remarkable
archaeological site with geological interest as well
(Wagner et al., 2003). It lies at the northwestern
edge of Biga peninsula, 30 km southwest of
Canakkale, located between two of the most active
fault branches of the North Anatolian Fault system,
the Ganos (Calipolis -Gelibotu) and Yenice-Gonen
branches respectively. The Biga area is influenced
by the N-S Aegean extension, as well (e.g. Taymaz
gtal. 1991; Yilmaz 2003, Kurcel et al., 2005).

The morhotectonics of the southern part of
Diimrek (Simois) river valley give a rather strong
evidence for an E-W trending, north dipping normal

fault, which extends along the northem foothills of
the archaeological site, which is the acropolis of
Troy. According to Homer (lliad) landscape de-
scription “.... There is a steep-side hill in front of
the city apartin the plain...” (Egtt 8¢ Ti¢ npondpo-
B¢ noAwc auneia koA, Evnediw anayeube...), or
there is a city named Thryoessa, a steep-sided
hill...” (Egti 6¢ Ti¢ BpuGe00a NOALS Qineia KOAwT)
...) (Ounpou IAada). Apparently this description fits
quite well the north dipping fault scarp of the Troy
fault. The morphology and geology of Troy broader
area have evolved under strong neotectonic con-
trol. Major morphological features supporting this
notion are the Dardanelles strait ((Canakkale Bogazi),
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Dumrek low, Truva-Tevfikive high, Ciplac river low,
Kalafatli high, and Bayramic low. All these features
are controlled by young structures of post-early
Pliocene age formed by the transtensional tectonic
regime affected the broader Aegean region (Kayan
1996; Kraft et al., 2003; Yilmaz 2003).

TROY FAULT TECTONICS
Troy Fault is a normal fault located at Biga Pen-

insula, NW Turkey. ts structural setting is roughly
associated with the westernmost splaying of the
North Anatolian Fault Zone, although there are no
significant indications of lateral displacement along
the Troy Fault (Sengor 1985; Koukouvelas and Aydin
2002; Taymaz et al. 1991). Troy fault is a typical
normal active fault, which strikes N80-100°, dips
60-50° NNW and the striation pitch angle range 70-
80°E (rake), thatis itimplies a small dextral compo-

nent and could be characterizes as oblique

2
T

fault as well, but although strike and dip
values are average for the whole fault stria-
tion is from a single locality.

Troy fault is a structure that deforms

S

the Neogene in age Hanakkale Formation,
consisting of conglomerates, fossiliferous
sandstone and siltstone, while at its
northeasternmost end it deforms the Up-

250

per Cretaceous Denizgoren ophiolitic
muange. The fault shows a clear topo-

graphic length signature with ca. 10 km,
but it is possible that it extends for an-
other 2-3 km to the west its, being cov-

ered by Karamenderes (Skamandros)
river deposits (see also Kayan 1996; 2002,

Kraft et al., 1980; 2003) up to Kesiktepe

hills. The fault scarp is not very prominent
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Figure 3. (Top) Digitat Relief map of Troy Fault. White arrows indicate fault trace. (Down) Morphological cross
sections (A - E) along Troy fault scarp are shown below. Black arrows indicate fault trace. Fault scarp height varies

from 100 to 20m along its trace.
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Figure 4 . Panoramic view of Troy E-W trending fault scarp, where Canakkale-lzmir national road, the Tevfikiye
village and Truva (Troy-Hisarlik hili) are shown. (View to the South)

but defines the boundary between rocks of the
Neogene Hanakkale formation to the south and
quaternary fluvial deposits to the north (fig. 2). A
series of mature occasionally overlapping, alluvial
fans is formed along the fault scarp, due to the
deep footwall erosion of transversal streams. Along
the foothills of the fault scarp, an elongated valley
is formed, through which river Démrek (Simois) is
flowing. Flow of the river is seasonal, with local
pods and marshes, while present and older river-
bed morphology seems to be controlled by the
fault. Three distinct segments can be identified
according to geological mapping and geometric
criteria; Tevfikiye, Halileli and Démrek segments
from West to East (fig. 2). Boundaries between the
segments are defined by jogs and slightly change
of strike.

MORPHOTECTONICS

The geomorphological structures such as small
young alluvial fans, triangular faces, sag-ponds and
marshes along the fault scarp shows the present
morphology is controlled by fault. In the course of
this study the fault segments of Troy Fault have
been also studied by the digital elevation models
(DEM), field cartography, drainage patterns analy-
sis and the morphotectonic indices like mountain
front sinuosity, drainage basin asymmetry, knick
points and stream length-gradient indexes. Due to
its specific morphotectonic features Troy fault
shows typical and recognizable normai fauit fea-
tures, that are high angle slopes, scarplets, etc.

A number of morphotectonic indices have been
calculated along the total length of the fault and espe-
cially for the three segments. According to the fault

scarp sinuasity index (mountain front Smf=L/l see
Keller & Pinter 1996/2002), which indicates the level
of recent fault activity, Tevfikiye and Halileli segments
are the most active ones (Smf 1.15 and 1.49 respec-
tively), while Dimrek corresponding to the eastem
most segment s far less active showing Smf =2.52.
The normalized fault scarp height vs distance from
the start graph, shows clearly that there is a distinct
discontinuity between Halileli and Diimrek segments,
while Tevfikiye and Halileli show no so clear evidence
while their boundary is a weak step-aver. They could
also behave in a continuous manner. Furthermore,
the transversal valley floor width/ Valley height ratio
shows that while Tevfikiye (westemn) and Halileli (gast-
ern) have similar characteristics. Diimrek segment
shows far higher values, indicating a mature stage of
grosion (i.e. less fault activity). Thus, based on
morphotectonic quantitative characteristics, Tevfikiye
and Halileli segments, of about 4 km long and 5 km
long respectively, may be considered as one, uni-
formly behaving segment (hereby called “Troy seg-
ment”), while Diimrek segmentis a much less active
one. So, for seismic hazard assessment only the
Troy segment and its westward extension have been
taken into account.

CONCLUSION

Due to its typical morphotectonic characteris-
tics Troy fault can be characterized as an active
fault, although it is not associated with any histori-
cal or instrumentally recorded earthquake. It is
recorded that Homer Troy VI (1800-1275 BC), was
destroyed by an earthquake and/or earthquakes.
However, there are no studies related to dating of
these earthquakes.
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Figure 5. Troy city ancient walls (Hisarlik archaeological site) with indications of probable tectonic displacement
during an unknown paleoearthquake event. The wall is deformed because of flexure of footwall

Excluding the easternmost inactive Domrek
segment Troy fault it was divided into two main
geometrical, morphological and seismic behav-
ioral segments. So, taking into account known
empirical relationships of fault length versus Ms
(or Mw) and the length of segments, such as Wells
& Coppersmith (1994), Ambraseys & Jackson
(1998), Pavlides & Caputo (2004), the seismic
potential of the Troy Faultis Mw = 5.5-6.1. How-
ever, suggesting that the total length of the fault is
in the order of 9 km and its possible westward
extension 10 to11 Km in the plain, an earthquake
of magnitude 6.2 to 6.5 is probable, in case of
reactivation of the total length of Troy Fault. Based
onthis fault length, its estimated highest probable
earthquake magnitude isM, = 6.5.

Palaeoseismological studies based on trench-
ing investigation of fault colluvial tecto-stratigra-
phy (McCalpin 1996, Pavlides 1996; Pavlides et
al., 1999; 2004, 2006; Kurcel et al., 2005) could
help to understand the Holocene seismic history
of Troy. These type of analyses can also facilitate
to the understanding chronological order of past
events ant to provide crucial data regarding the
occurrence of destructive palaeoearthquake (s),
because there are some preliminary initial find-
ings of paleoseismologic features on Troy fault,
which was thought to be the main motive for the
earthquake (s) that destroyed the VI" layers of

Troy. This kind of research will be the next promis-
ing step of Troy Fault study.
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Figure 6. North-South cross-section of the Karamenderes plain with interpretation based on drilling evidence.
(Please indicate location of Figure 6 inside Figure 2 Troy fault is shown buried by the sediments of the Karamenderes
plain. Modified after Kraft, et al., (1980). and Kayan /. (1999).
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MEPIAHYH

To pAyua me Tpoiag eivat €va Kavoviko - TAQyLoKavoviKo priypa A-A HleUBuvOnG Tou EKTEIVETAL YiQ
8-10 km g0 BopelodutikG dkpo e Xepaovioou Biga atn Bopelodutikr| Toupkiag. AMoTeAE! TURa TOU
ouoTuatog BA-NA dleubuvang pnyudtwy me euputepng nieploxnig Mapouatddel turuka kat oagr
Tomnoypagikd xapakmpiotikd ermpealoviag ta Neoyevr) kat Tetaptoyevr Wipata mg neploxne. Ala-
HOPPWVEL TV KOADA Tou MoTapol 216n (Domrek) kat mv nedidda mge Tpoiag, 6mou eTEivETal IO 2-
4 km akoun dutikdtepa kat ermpealet ta Ohokawvika Wipata. ‘Exel YEWAOYIKA XQPaKMPIOTIKA EVERYOU
PAYHOTOG, 1DIATEPA HOPPOTEKTOVIKA, ONWGS davTEAWAN TIPAVWY, KAIOEIC TIPAVWY, QOUUETPIO AEKAVNG
K.Q. av KaLdev auvdEETAL LIE KavEvay YVWOTO LOTOPIKO OELONO. ATIO EUMEIPIKES TXETELS UNKOUG priyHa-
T0C-UEYEDOUC OEtopOU Ta didgopa Ml HEPOUC TUMLATA EKTUATAL OTL EXOUV DUVAUIKOTNTA YEVEGNC
OEL0p0U T TAENG em@avelakou PeyEdouc Tou 5.5-6.1, evw oV akpaia nepinTwon evepyornonang
0TO GUVOAO TOU UTOpEi va EEMeAoel To péyeboc 6,2 Kal va mpoaeyyioeL 10 6,5.
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