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Abstract—The gravity and magnetic maps of the area between

Adana–Kahramanmaras–Hatay provinces were produced from a

compilation of data gathered during the period between 1973 and

1989. Reduced to the pole (RTP) and pseudo-gravity transforma-

tion (PGT) methods were applied to the magnetic data, while

derivative ratio (DR) processing was applied to both gravity and

magnetic data, respectively. Bouguer, RTP and PGT maps show

the image of a buried structure corresponding to ophiolites under

undifferentiated Quaternary deposits in the Adana depression and

Iskenderun Gulf. DR maps show two important faults which reflect

the tectonic framework in the study area: (1) the Karatas–Osmaniye

Fault extending from Osmaniye to Karatas in the south between

Adana and Iskenderun depressions and (2) Amanos Fault (southern

part of East Anatolian Fault) in the Hatay region running southward

from Turkoglu to Amik Basin along Amanos Mountain forming the

actual plate boundary between the Anatolian block (part of Eur-

asian plate) and Arabian plate.

Key words: East Mediterranean, SE Anatolia, gravity and

magnetic methods.

1. Introduction

The study area, seismically active, is located in

the eastern corner of the Eastern Mediterranean

region (Fig. 1). The Eastern Mediterranean region

began to form after the subduction between Eurasia

and Arabian platforms terminated the western section

of the Southern Neotethys during the Late Cretaceous

(Yilmaz 1993; Robertson 2002; Inwood 2005). There

is generally a consensus about the northward

subduction of the southern Neotethys, but the timing

of collision (i.e., ocean closure) between the Taurides

as overriding continent and the Arabian continental

margin is debatable: Late Cretaceous (Karig and

Kozlu 1990), Late Eocene (Boulton et al. 2006;

2007), or Late Oligocene–Early Miocene (Yilmaz

1993; Robertson 1998, 2000; Robertson et al. 2004).

The ophiolites forming as a result of the northward

subduction of Southern Neotethys were emplaced

along the Anatolian platform as the Tauride alloch-

thon (Akinci et al. 2015) and were exposed in a large

area during post-Cretaceous tectonic processes (e.g.,

ophiolites of Kizildag, Musabeyli–Nurdagi, Mersin,

Karsanti, in Turkey, Troodos in Cyprus and Bear–

Bassit in Syria) (Yilmaz 1993; Unlugenc and

Demirkol 1987; Robertson 2002).

The post-cretaceous tectonics of the Eastern

Mediterranean region have resulted from the relative

motions of the African, Arabian and Eurasian plates

giving rise to crustal thickening in eastern Turkey,

crustal thinning in western Turkey and westward

escape of Anatolia (McKenzie 1972, 1978; Le Pichon

and Angelier 1979; Sengor 1979; Jackson and

McKenzie 1984; Dewey et al. 1986). The right-lateral

North Anatolian Fault Zone (NAFZ), the left-lateral

East Anatolian Fault Zone (EAFZ), Dead Sea Fault

Zone (DSFZ) and Hellenic and Cyprus arcs accom-

modate the relative motions of the Arabian, African

and Eurasian plates during the neotectonic period

(Arpat and Saroglu 1972; Le Pichon and Angelier

1979; Sengor et al. 1985; Dewey et al. 1986; Bozkurt

2001;). In SE Turkey, the continuation of the EAFZ

and the interaction among the active belts is still a

matter of debate (McKenzie 1972; Robertson et al.

2004; Over et al. 2004a; Alp et al. 2011).
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The complex tectonics gave rise to different

geological deposits containing the basement units

(i.e., ophiolites, volcanic units) of the tertiary–qua-

ternary sedimentary assemblage in the Adana Basin

area which developed between the Taurides and

Hatay ophiolites (Aksu et al. 2005). Several geo-

physical studies based on gravity and magnetic data

suggest that the anomalies in the eastern Mediter-

ranean area are caused by the mafic, ultramafic,

volcanic rocks (Ben-Avraham et al. 1976) and ophi-

olites extending over a large area from the Taurides

in Turkey through Troodos in Cyprus to the Bear–

Bassit in Syria (Robertson and Woodcock 1980).

These anomalies of the Late Cretaceous Kizildag

ophiolite and basaltic units within or beneath the

ophiolites are considered to be the basement unit for

the Miocene basins (Alp et al. 2011).

Analyzing the aeromagnetic data, Bilim et al.

(2017) asserted there was high-intensity anomalies

located in the Iskenderun Gulf. Using wavelet

transform technique for gravity data, Alp et al. (2011)

showed the presence of positive anomalies in Adana

Basin and surroundings.

The aim of this paper is to contribute to the

geological evolution of the region in light of geo-

physical data. Gravity and magnetic data are used to

contribute to the understanding of the main tectonic

features where the debate is still ongoing (e.g., con-

tinuation of EAFZ and relationships between active

belts) in SE Anatolia. This permits us to also examine

the correlation between geological structures and the

geophysical anomaly field. As shown in some pre-

vious studies (e.g., Makris et al. 1998; Ansari and

Alamdar 2009; Alp et al. 2011; Erbek and Dolmaz

2014; Albora et al. 2006; Bilim et al. 2017), geo-

physical data provides a window to understand the

tectonic and structural fabric of the region and to

correlate it with seismic activity.

Figure 1
Study area within the tectonic framework of the eastern Mediterranean region (modified from Sengor 1979; Gursoy et al. 1998; Over et al.

2004b). AF Amanos Fault, KOF Karatas–Osmaniye Fault, MTJ Maras Triple Junction, ATJ Antakya Triple Junction, CAT Cyprus–Antakya

Transform Fault
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2. Global Geological Setting

2.1. Tectonic Setting

The deformation pattern in the eastern Mediter-

ranean region is rather complex, as is typical of

continental convergence/collision zones. The eastern

Mediterranean occupies parts of the Africa–Eurasia

convergence and Arabia–Eurasia collision zones

(Fig. 1). The study area is located at the intersection

of three active belts: the southern end of the left-

lateral EAFZ, the northern end of the sinistral DSFZ,

and the Cyprus arc accommodating the relative

motions between Arabia/Anatolia, Arabia/Africa

and Africa/Anatolia, respectively (McKenzie

1972, 1978; Le Pichon and Angelier 1979; Sengor

1979; Jackson and McKenzie 1984; Dewey et al.

1986; Over et al. 2004a). EAFZ, DSFZ, Amanos

Fault (AF), Karataş–Osmaniye Fault (KOF) and

Cyprus–Antakya Transform Fault (CAT) (Fig. 1)

are the main seismically active structures in the

study area (Over et al. 2002, 2004a, b).

The EAFZ runs southwestward for about 500 km

from Karliova in eastern Anatolia, where it meets the

right-lateral North Anatolian Fault (NAF), to Turko-

glu (Kahramanmaras). From that point, the

continuation of the EAFZ is still under debate. Some

researchers argue that the EAFZ continues in a south-

western trend from Karliova after passing Turkoglu,

through Osmaniye and Iskenderun Gulf to northern

Cyprus (McKenzie 1972; Jackson and McKenzie

1984, 1988; Hempton 1987; Taymaz et al. 1991) or

through Osmaniye–Karatas to northern Cyprus (Boul-

ton et al. 2006; Robertson et al. 2004) representing

the Arabia/Anatolia boundary (McKenzie 1972;

Arpat and Saroglu 1972; Perincek and Cemen

1990). Some authors suggest that the DSFZ connects

to the EAFZ and the KOF at Turkoglu (Kahraman-

maras) forming a triple junction (MTJ) (Fig. 1)

(Gulen et al. 1987; Karig and Kozlu 1990; Lyberis

et al. 1992).Some other researchers proposed that the

EAFZ passes along Amanos Mountain to reach Amik

Basin near Antakya (Over et al. 2004a). Based on

fault kinematic analysis, Over et al. (2004a) suggest

the Amik Basin as the most obvious tectonic feature

for the location of a triple junction: the AF considered

as the southern continuation of the EAFZ

(representing Arabia–Anatolia boundary), the DSFZ

(representing Arabia–Africa boundary) that ends near

the Amik Basin and the CAT (representing Africa–

Anatolia boundary) intersect near Antakya forming

an ATJ triple junction between Anatolia, Arabia and

Africa (Fig. 1). Mahmoud et al. (2012) and Masson

et al. (2010) proposed FFT-type (Fault–Fault trans-

form) geometry for this triple junction.

2.2. Distribution of Ophiolites in the Region

The geological map published by the General

Directorate of Mineral Research and Exploration

(MTA) (Fig. 2) shows the spatial distribution of

outcropping ophiolites/ophiolitic mélanges that are

remnants of the southern Neotethys lithosphere

(Inwood 2005). As shown on the geological map,

ophiolitic rocks extend along the Amanos Mountain.

The Hatay massif, or southern part of Amanos

Mountain, is composed of an ophiolite sequence

known as the Kizildag ophiolites (serpentinized

peridotites and harzburgites, layered gabbros, sheeted

dyke complex and pillow lavas) (Inwood 2005). The

Kizildag ophiolites are composed of tectonic peri-

dotites, isotropic gabbros and pillowed volcanic rocks

(Tekeli and Erendil 1986) or are considered as an

ophiolitic melange (Unlugenc and Demirkol 1987;

Tinkler et al. 1981). The ophiolites, covered trans-

gressively by sedimentary sequences ranging from

Upper Cretaceous to Quaternary in age, are believed

to have been generated by a supra-subduction zone

spreading in the southernmost basin of the Mesozoic

Neotethys (Inwood 2005; Piskin et al. 1986). The

Miocene series (extensive conglomerate horizon with

abundant ophiolitic detritus) is always transgressive

on the older sedimentary sequences and the ophiolite.

The Pliocene sediments consist of sandstones, marly

limestone, clays and salty clays with a thickness

between 100 and 400 m and the Quaternary sedi-

ments are conglomerates with angular or rounded

fragments that are poorly cemented, travertines,

alluvium and beach sand (Piskin et al. 1986). The

ophiolites of both Hatay (Kizildag, Duziçi–Turkoğlu,

Musabeyli–Nurdagi, in Fig. 2) and Adana (e.g.,

Karsanti and Mersin ophiolites, in Fig. 2) formed

within the Southern Neotethys and accreted to the

Tauride active margin (Demirkol 1989; Akinci et al.
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2015) and seem to have been emplaced in SE Turkey

by post-Cretaceous tectonics.

Unlugenc et al. (1990) emphasized that structural

pattern of the Neogene fill on the irregular sea floor

topography created by Pre-Miocene geologic units

Figure 2
Simplified geological map of the study area (simplified from 1/500,000 scale Adana and Hatay sheets, MTA 2002)

2208 S. Over et al. Pure Appl. Geophys.



indicated extensional basin characteristics in the

Adana Basin during the Early Miocene. Early

Miocene sediments uncomfortably overlie the Pre-

Miocene units; Paleozoic basement, Lower Creta-

ceous limestone and dolomites (Cehennemdere

Formation), Upper Cretaceous planktonic-bearing

limestone (Yavca Formation), Upper Cretaceous

Mersin Ophiolite (harzburgites, ultramafic cumulates,

alkaline and tholeiitic basalts) and Upper Creta-

ceous–Paleocene Findik pinari Ophiolitic Melange

(gabbro, serpentinized peridodite, amphibolite, basalt

radiolarite, pyroxenite and sedimentary blocks of

mostly limestone) (Demirtasli et al. 1984; Gulen et al.

1987; Ozer et al. 2004). The Plio-Quaternary deposits

uncomfortably overlie all of the older sequences (i.e.,

ophiolites/ophiolitic melange) in the Adana depres-

sion (Gul 2007).

The ophiolites are exposed mostly along the top

of Amanos Mountain (Fig. 2). The NE–SW trending

Kizildag (Hatay) ophiolite is one of the best pre-

served remnants of the Late Cretaceous oceanic

lithosphere of the southern Neotethys. The Kizildag

(Hatay) ophiolite, which is 25 km wide, 45 km long,

and up to 7 km thick and covers an area of

approximately 950 km2, is a representative part of

the same Peri-Arabian ophiolite belt that includes the

Troodos and the Baër–Bassit ophiolites (Tekeli and

Erendil 1986).

3. Data and Methods

The measurement of regional gravity data in

Turkey was carried out by MTA during the period

1973–1988. In addition to the data surveyed by MTA,

some data was obtained from the General Command

of Mapping (GCM) and the Turkish Petroleum Cor-

poration (TPAO).

Under patronage of the MTA and the Department

of Geophysical Research aeromagnetic survey were

completed between 1978 and 1989, obtaining about

460,000 km of airborne data, to provide the basis for

the search of underground resources in Turkey.

Flight, in each so-called sector, was carried out at an

average altitude of 2000 feet, partly due to topo-

graphic height, often taking into account geological

features. The aeromagnetic data are reduced to the

pole (RTP) according to International Geomagnetic

Reference Field (IGRF) for 1985. The aeromagnetic

data were surveyed from MTA. The grid interval of

data is 2 km. Flight line of aircraft is 610 m from

ground surface. Gravity and magnetic anomaly maps

of the area cover Adana Basin, Iskenderun Gulf,

Amanos Mountain and Hatay area altogether (Fig. 2).

Bouguer, reduced to pole (RTP), pseudo-gravity

transformation image of DR and first vertical maps

were prepared.

3.1. Bouguer Map

Bouguer anomalies depict underground mass

distributions. For this reason, Bouguer anomalies

are commonly used to reveal geological structures.

The Bouguer anomaly reflects ‘‘anomalous mass’’,

masses with density above or below 2670 kg/m3. The

choice of 2670 kg/m3 as an average crustal density is

appropriate for most geological situations. In certain

studies, such as over young volcanic terrain or

sedimentary basins, another density may be more

normal (Blakely 1996).

3.2. Reduced to the Pole (RTP)

Magnetic anomalies usually do not overlap with

the structure causing, but the gravity anomaly

coincides with the structure.

RTP is applied to the magnetic field converted

from the measurements in the northern magnetic

polemagnetic anomalies usually do not overlap with

the structure causing, but the gravity anomaly

coincides with the structure. RTP is an operator that

transforms the asymmetric form into a symmetric

form for reproducing the magnetic anomaly from

vertical magnetization (Ansari and Alamdar

2009).The magnetization of the structure depends to

the orientation of the ground magnetic field so, the

RTP filter is applied to magnetic field data at wave

number domain (Blakely 1996).

3.3. Pseudo-Gravity Transformation (PGT)

The relationship between magnetic and gravita-

tional potentials is called Poisson relationship

(Garland 1951). Poisson’s relationship between

Vol. 175, (2018) Geophysical Data Between Adana, Kahramanmaras and Hatay 2209



gravity and magnetic potentials has been used

extensively to convert magnetic anomalies to

pseudo-gravity anomalies (Baranov 1957). The mul-

tiplication result is given by a low-pass filter

established in the wavelet environment (Baranov

1957; Blakely 1996). The gravity anomaly of the

underground structure that causes magnetic anoma-

lies can also be obtained from the magnetic data.

Simplifying complex magnetic anomalies the PGT

permit to reveal deep magnetic structures (Blakely

1996).Using the fast Fourier transform (FFT) tech-

niques, the pseudo-gravity transformation can be an

effective method for detecting the magnetic anomaly

at depth. This transformation is an excellent inter-

pretation tool for the detection of magnetic anomaly

at depth from an artificial gravity model using

conventional FFT tools (Pratt and Shi 2004). The

pseudo-gravity transform was applied to the total

magnetic intensity grid using the FFT filter package

available in Oasis Montaj. PGT shows the relation-

ships between both shallow and deep magnetic

sources. The pseudo-gravity transformation has sev-

eral important applications (i.e., Pratt and Shi 2004;

Feumoe et al. 2012; Erbek and Dolmaz 2014). Some

geological units may be both highly magnetic and

anomalously dense. A mafic pluton surrounded by

sedimentary rocks, for example, may produce both a

gravity and magnetic anomaly.

3.4. Derivative Ratio (DR)

The DR which is among the geophysical models

that can be used are also applied to the gravity and

magnetic data, The DR filter has become a preferred

method for finding lineaments because it is non-

directional, makes relatively low-amplitude marks

clearer and has short calculation time (Cooper and

Cowan 2006). The orientation of the lineaments on

the DR map and the trends of the faults are similar.

The results of geological studies based on surface

observations do not include the parameters of under-

ground structures that are relatively more intricate

and therefore, unobservable. Geophysical methods

are very important for clarifying geological problems

at this point. In this context, it is a fact that many

linear effects observed in the DR map represent the

limits of geological structures that cannot be seen on

the surface.

The use of directional derivatives and relief maps

in linearity studies using potential field data is

common. These methods only strengthen the signals

of underground structures in the direction perpendic-

ular to the azimuth angle of the filter and it is

insufficient to strengthen low-amplitude signals.

Cooper and Cowan (2007) suggested the DR filter

using the following ratio:

DR ¼ tan�1
df
dx

df
dy

�
�
�

�
�
�

n

0

B
@

1

C
A;

where df/dx: x derivative, df/dy: y derivative, n: the

factor n allows the strength of the filter to be con-

trolled. In this study the n value is taken as 0.05

giving the best solution.

4. Data Analysis and Discussion

The Bouguer gravity anomalies of eastern corner

of Eastern Mediterranean region can be divided in the

areas of positive and negative values ranging between

- 118 and ? 74 9 10-5 m/s2 (Fig. 3). The negative

gravity anomaly with – 118 9 10-5 m/s2, corre-

sponding probably to the relatively low density rocks

of sedimentary and metamorphic origin on the

northern border of the area we investigated. Figure 3

also shows a negative gravity anomaly of approxi-

mately – 40 9 10-5 m/s2, extending from Erzin,

Osmaniye to Duzici–Bahce, located along the central

part of the Amanos Mountain. A similar negative

gravity anomaly is also obtained in the Amik Basin,

located to the east of the Amanos Mountain.

The gravity anomalies with high amplitude

(ranging from ? 10 to ? 74 9 10-5 m/s2) were

detected in both NW and SE of Iskenderun Gulf

(Fig. 3). Two significant highly positive anomalies

are observed on the Bouguer map: (1) one that is

maximum positive gravity anomaly with approxi-

mately ? 74 9 10-5 m/s2 is detected in the southern

part of the Amanos Mountain (SE of Iskenderun

Gulf). This anomaly corresponding to a high density

structure is clearly derived from the Kızıldag

2210 S. Over et al. Pure Appl. Geophys.



ophiolites, (2) the other positive gravity anomaly with

approximately ? 25 9 10-5 m/s2 is found in Adana

Basin (NW of Iskenderun Gulf).This positive anom-

aly is believed to be caused by a relatively high

density structure, probably deep ophiolite rocks

overlapped by younger sedimentary units. Akin

(2016) proposed a 3D gravitational apparent density

model for different depths in Turkey. Using the data

Figure 3
Gravity anomaly map of the study area
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proposed by Akin (2016), different 3D models of

both Kizildag and buried ophiolites are obtained

according to selected density values: 2670 kg/m3

(Fig. 4a), 2750 kg/m3 (Fig. 4b) and 2820 kg/m3

(Fig. 4c). The 2820 kg/m3 is the highest density

value that prevents the Kizildag ophiolite from losing

its position on the geological map (Fig. 2) and pre-

serves its projection. The Kizildag ophiolite was

determined to be more rooted and thicker than the

buried ophiolite (Fig. 4c). The length and width of

the buried ophiolite is 110 km and 35 km, respec-

tively (Fig. 4c).

The interpretation of aeromagnetic anomalies

may be quite complex because the Earth’s magnetic

field and body magnetizations may cause disorienta-

tions to polarities of the magnetic anomalies. These

disorientations can be removed from the anomalies

by the reduction to the pole (RTP) transformation so

the magnetized body is assumed to be at the magnetic

pole in the vertical direction. In this region, orienta-

tions of anomalies on the magnetic map (Fig. 5a) are

similar to those on the RTP map (Fig. 5b). For this

reason, the RTP map can be approved as represen-

tative of the aeromagnetic anomalies.

The magnetic anomaly values calculated from

RTP values vary between - 648 and 701 nT in the

study area (Fig. 5b). Along the Amanos Mountain,

two highly positive magnetic anomalies were

obtained: one corresponds to the Kizildag ophiolites

with ? 450 nT and the other with ? 650 nT is due

the small ophiolite block located near an area

between Bahce, Duzici and Turkoglu (north of

Amanos Mountain) (Fig. 5b). A remarkable negative

anomaly with a value of – 648 nT is observed in the

central part of the Amanos Mountain. The negative

magnetic anomaly is probably due to sedimentary

sequences with carbonate rocks. Another significant

negative anomaly with – 350 nT is obtained for the

Plio-Quaternary Amik Basin (i.e., Hatay depression)

east of the Amanos Mountain (Fig. 5b). Figure 5b

shows another positive magnetic anomaly in the area

bFigure 4

3D image of the apparent gravity density of study area. (X East, Y

North, Z depth). a 2670 kg/m3, b 2750 kg/m3, c 2820 kg/m3

Figure 5
Total field aeromagnetic anomaly map (a), the reduced to the pole (RTP) magnetic anomaly map (b)
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between Ceyhan (Adana Basin) and Iskenderun Gulf

infilled by young sediments (Quaternary deposits).

This anomaly indicates a buried structure which

corresponds to the ophiolites (Fig. 4c). The previous

geophysical studies (Alp et al. 2011; Bilim et al.

2017) detected also positive gravity and magnetic

anomalies in the Adana and Iskenderun areas without

mentioning their origin with certainty. The process-

ing of both gravity and magnetic data indicates that

the buried positive anomaly structure is probably

Figure 6
Pseudo-gravity map of total field magnetic of the study area

2214 S. Over et al. Pure Appl. Geophys.



ophiolitic units covered by young sediments in Adana

Basin.

A pseudo-gravity filter was applied to the mag-

netic data for obtaining a deep structure effect

(Fig. 6). The PGT image shows a concentric-shaped

an anomaly about 100 km in diameter centered in the

Ceyhan (Adana Basin) area. This wide structure,

which corresponds to the long wavelength anomalies,

is reflected in the deep structure probably indicating

the ophiolites beneath the young sediments. All the

maps obtained in this study show that the buried

structure is ophiolite.

In Fig. 7, the DR filter is applied to both gravity

and magnetic data to obtain significant lineaments as

shown in Fig. 7a, b, respectively. The complex tec-

tonic framework of the region is reflected in both the

gravity and magnetic DR maps. Compared to the

gravity map (Fig. 7a), the magnetic map (Fig. 7b)

presents a little more complexity. The total compo-

nent of the ground magnetic field is distributed over a

wide amplitude range. The DR method applied to

both sets of data reveals higher wave numbers

showing the effect of the features near surface. Both

DR maps show a few lineaments with NNE–SSW

direction which are significant in the context of the

tectonic framework of the region. On the magnetic

DR map a NNE–SSW line of discontinuity with

about 50 km length passing through Yumurtalik,

Ceyhan, and Imamoglu settlements is clearly visible.

Another NNE–SSW orientation line extends to Dor-

tyol, Erzin and Bahce (Fig. 7a, b). Tectonic

indications show that these lines, which are active,

can be considered as faults. The fault that passes

through Ceyhan to Imamoglu seems to limit the

buried ophiolites revealed by gravity and magnetic

maps (Figs. 3, 5b, 6). Figure 7a, b indicate clearly an

important lineament which runs from Yumurtalik to

Duzici through Osmaniye named as the Karatas–

Osmaniye Fault (KOF, in Fig. 1) (Gulen et al. 1987;

Over et al. 2004b). Some authors (e.g., Gulen et al.

1987; Lyberis et al. 1992) propose that the DSFZ

connects to the EAFZ and the KOF at Turkoglu

(Kahramanmaras) forming Maras triple junction

(MTJ). Fault kinematic analysis carried out in the

study area also shows that no fault was measured

between Duzici and Turkoglu (Over et al. 2004b, c).

Figure 7
Derivative ratio (DR) images from gravity data (a) and from magnetic data (b)

Vol. 175, (2018) Geophysical Data Between Adana, Kahramanmaras and Hatay 2215



They concluded also that the EAFZ does not continue

toward Adana region in the west.

Figure 7a, b show a few lineaments in the Hatay

region. All lineaments are grouped parallel to Ama-

nos Mountain. The most obvious line extends along

Amanos Mountain and is known as the Amanos Fault

(Over et al. 2004a) or Karasu Fault (Lyberis et al.

1992; Over et al. 2004b). As shown in Fig. 8, the

seismically active lineament seems to be the southern

continuation of the EAFZ as defined by SPOT image

analysis (Over et al. 2004a). Based on both fault

kinematics and focal mechanisms analysis, the

Amanos Fault is considered as the present-day

boundary between Anatolian block (i.e., part of

Eurasian plate) and the Arabian Plate. The AF, DSFZ

and CAT plate boundaries meet each other to form

the Antakya triple junction (ATJ) near Amik Basin

(Over et al. 2004c). Using the wavelet transformation

on gravity data, Alp et al. (2011) detected a tectonic

Figure 8
The sketched map shows all the results of this study together. The balloons show the solutions of some earthquakes (modified from Over et al.

2004b)

2216 S. Over et al. Pure Appl. Geophys.



border in the Hatay region and suggested a triple

junction present near Hatay.

Note that all lineaments shown in Fig. 7, in partic-

ular KOF (in Adana region) and AF (in Hatay region),

are also clearly visible in the obtained maps (Figs. 3, 5b,

6). Note also that the distribution of the earthquakes

shows that most of the lineaments traced in Fig. 7a, b,

are seismically actives and can be considered as faults

(Fig. 8). The inversion of focal mechanisms shows that

the present-day tectonic regimes is dominantly a

transtension (combined strike-slip and extension) along

major fault systems, i.e., East Anatolian Fault, Amanos

Fault, Karatas–Osmaniye Fault (Over et al. 2004b, c).

5. Conclusions

The extensive work of processing the gravity and

magnetic data is presented here to contribute to

understanding the global tectonic/geodynamic evo-

lution of the eastern Mediterranean region.

Integrating these data with other available geophysi-

cal and geological data, it is possible to summarize

the very complex tectonic evolution of the eastern

Mediterranean area within the general framework of

the oblique subduction/collision (e.g., western corner

of Arabian Platform) between Arabia and Eurasia as

follows:

1. This study indicates that the Upper Cretaceous

ophiolites resulting from subduction of the South-

ern Neotethys occupy more area than mapped on

both the MTA geological map (Fig. 2) and

previous studies. The gravity and Magnetic

anomaly maps indicate the presence of buried

ophiolites in the Adana depression and Iskenderun

Bay.

2. The KOF, extending from Karatas in the south to

the Osmaniye in the north, does not pass north-

ward through Duzici–Bahce region to joint EAFZ

in Turkoglu. This indicates that the EAFZ does not

continue toward the southwest to Adana depres-

sion meaning that the KOF is not a continuation of

the EAFZ. The DR images clearly show that the

AF which is considered as continuation of the

EAFZ runs southward from Turkoglu to Amik

Basin along Amanos Mountain, forming a

boundary between the Anatolian block (part of

Eurasia) and Arabian plate.
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Yavaşoğlu, H. Yönlü, Ö., Daoud, M., Ergintav, S., & İnan, S.
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Taymaz, T., Eyidoğan, H., & Jackson, J. (1991). Source parameters

of large earthquakes in the East Anatolian Fault Zone (Turkey).

Geophysical Journal International, 106, 537–550.

Tekeli, O., & Erendil, M. (1986). Kizildag ofiyolitlerinin jeoloji ve

petrolojisi. Maden Tetkik ve Arama Dergisi, 107, 33–49.

Tinkler, C., Wagner, J. J., Delaloye, M., & Selçuk, H. (1981).
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Regions, İzmir, pp. 353–369.

Yilmaz, Y. (1993). New evidence and model on the evolution of

the southeast Anatolian orogen. Geological Society of America

Bulletin, 105, 251–271.

(Received September 11, 2017, revised December 29, 2017, accepted January 4, 2018, Published online January 12, 2018)

Vol. 175, (2018) Geophysical Data Between Adana, Kahramanmaras and Hatay 2219


	Geophysical Data (Gravity and Magnetic) from the Area Between Adana, Kahramanmaras and Hatay in the Eastern Mediterranean Region: Tectonic Implications
	Abstract
	Introduction
	Global Geological Setting
	Tectonic Setting
	Distribution of Ophiolites in the Region

	Data and Methods
	Bouguer Map
	Reduced to the Pole (RTP)
	Pseudo-Gravity Transformation (PGT)
	Derivative Ratio (DR)

	Data Analysis and Discussion
	Conclusions
	Acknowledgements
	References




