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Abstract This study aims to determine the depths of
geological structures in Fethiye—Burdur fault zone.
This fault length, which is considered the landward
continuation of the Pliny-Strabo trench, is an impor-
tant feature in SW Turkey. The NW-SE extension is
probably responsible for the formation of the Burdur
Basin during Plio-Quaternary time. Study area is
located in a region which has the potential seismic
events along the Burdur tectonic lines. For this
purpose, Euler deconvolution was applied on two
separate cross-sections of the region’s Bouguer grav-
ity map and basement rock depth of the region were
determined. Euler deconvolution yields fast and
successful results in determining the depths of
graben-type tectonic structures. The depths of geo-
logical structures were determined through different
window sizes and structural index values. The max-
imum depth value determined in the region was
approximately 13 km. The determined depths were
used to reveal cross-sections of possible underground
structures.
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1 Introduction

Kogyigit (1984) asserts that Burdur Lake and its
surroundings contain areas of block faulting that are
still active. Bozcu et al. (2007), on the other hand,
maintain that Burdur graben basin is one that develops
under the control of Fethiye-Burdur fault zone
(FBFZ). Dolmaz et al. (2003) applied the power
spectrum method on two cross-sections of the region’s
Bouguer gravity map, made depth calculations and
built a model of the area. This study aims to determine
the in-depth geometry of the Burdur sedimentation
basin using Bouguer gravity data and Euler deconvo-
lution as well as to compare the consequent results
with the results achieved by Dolmaz et al. (2003).
Euler deconvolution has come into wide use as an aid
to interpreting profile or gridded gravity survey data. It
provides automatic estimates of source location and
depth. For more complex bodies (including the contact
case), the Euler method is at best an approximation.
Extended Euler provides better-constrained solutions
for both gravity and magnetic bodies.

2 Geological and tectonic structure of the region

The study covers the Burdur Basin, also known as the
Burdur Lake Basin, located in southwest Anatolia.
Figure 1 contains a geological map of the region. The
Burdur Basin is a Neogene basin. The Basin is mainly
formed with Quaternary new alluvium and terrace
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NE-trending grabens: 1. Acigél graben, 2. Burdur graben, 3. Givril
graben, 4. Egridir graben, 5. Golhisar graben, 6. Haydarli graben,
7. Karadirek graben, 8. Karamanl graben, 9. Karamikbatakligi
graben ,10. Kasaba graben, 11. Senirkent graben;

NW-trending grabens: 12. Acipayam graben, 13. Aksehir-Afyon
graben, 14. Beysehir graben, 15. Denizli graben, 16. Dinar graben,
17. Dombayova graben, 18. S6g(it graben;

N—S-trending grabens: 19. Antalya graben, 20. Banaz-Sivasli graben|
21. Bliytikkdy graben, 22. Esengay graben, 23. Golova graben,
24.ligin graben, 25. Korkuteli graben, 26. Kovada graben,
27.Koprigay graben, 28. Sandikli graben, 29. Suhut graben;

E— W-trending grabens: 30. Gapal graben, 31. Gardak graben,
32. Gifteler graben, 33. Sinanpaga graben, 34. Yesilova graben,
35. Yunak graben.

Fig. 1 Neotectonic map of the Burdur and environs (Kogyigit and Deveci 2007)

deposits. A Neogene unit deposited transgressively
over an ophiolitic sequence dominates the southeast of
Burdur Lake. Kogyigit (1984) asserts that the basin
was formed as a result of being restricted by faults
running parallel to the depression axis.

This zone, which is about 300 km in length, is
characterized as a combination of a number of normal
faults which has generally left lateral oblique-slip in
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feature. It is, also, characterized as being the most
active fault system in Southwest Anatolia. FBFZ,
normally, extends in NE-SW direction, but it was
segmented in various lengths by several faults tilted in
NW direction. Burdur and Tefenni segments, that are
60-70 km in length, are considered as the most active
lines of these segments. It has been reported that two
major earthquakes in 1914 and 1971 took place on
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these segments with a magnitude of 7.1 and 6.2,
respectively (Bozcu et al. 2007). Burdur Basin (Temiz
et al. 1997; Verheart et al. 2006) and in southwestern
part of FBFZ, i.e., Cameli Basin (Algigek et al. 2006;
Over et al. 2010) indicate a large extensional motion
along this major fault. In the north, it links approxi-
mately NW-SE trending basins and associated normal
fault systems such as the Dinar Basin and Dinar fault
respectively. The Burdur,

Dinar, Civril and Acigdl basins are interpreted as
half graben systems (Price 1989). The FBFZ is
characterized by several segments of various ages
which affected the Mesozoic sequence and ophiolites
of Lycian nappes and the Plio-Quaternary deposits of
the Burdur Basin (Bering, 1971; Price and Scott 1994).

The most important feature of the FBFZ is tectonic
structure (Fig. 1). Block faulting can be best studied
through the faults in our study area. It is also possible
to observe normal faults and the relation between
depressions and elevations that lie between these
faults. Depression areas are filled with Upper Mio-
cene-Pliocene old terrigenous deposits and alluvium
according to Kocyigit (1984). Furthermore, according
to Taymaz and Price (1992), the Burdur Basin is also a
depression area confined by this rhomboidal fault
system.

3 Gravity data

The General Directorate of Mineral Research and
Exploration (MTA 1989) prepared the Bouguer grav-
ity data used in this study in 1989 (Fig. 2). Dolmaz
et al. (2003) made the depth measurements taking A—
A’ and B-B’ cross-sections in the same directions on
the same Bouguer maps. In this study, the Euler
deconvolution technique was applied to the cross-
section to obtain depth measurements of the causative
sources and the results were compared to those
obtained by Dolmaz et al. (2003).

4 Euler deconvolution

Euler deconvolution is used to determine the depths
and locations of original masses that cause potential
fields anomalies. The method was applied to magnetic
profile data by Thompson (1982). Reid et al. (1990)
developed the system further and applied it to gridded

magnetic data. The Euler deconvolution was applied
to gravity data by Wilsher (1987), Corner and Wilsher
(1989), Klingele et al. (1991), Marson and Klingele
(1993), Fairhead et al. (1994), and Huang et al. (1995).
According to Keskinsezer (1997), Euler deconvolu-
tion is a technique that produces automatic depth
solutions from gravity and/or magnetic data defined by
the structural index parameter and the size of the
moving window used in the calculation. Thus, the
depths and locations of subsurface structures that were
causing the anomalies were determined by applying
the Euler deconvolution technique to Bouguer gravity
data. The determined depths were used to reveal the
possible subsurface structure of the region. Durrheim
and Cooper (1998) and Cooper (2002) applied Euler
deconvolution to potential field data.

The following 3-dimensional Euler formula was
devised by Reid et al. (1990).

0 0 0
(v =) g+ O = v) g (= 20) 52 = (B~ )

(1)

The Extended Euler deconvolution (Mushayande-
bvu et al. 2001; Nabighian and Hansen 2001) follows
from the observation that potential fields are also
invariant under rotations. This leads to two new
equations for the 3-dimensional case. A distinction is
made between a Hilbert Transform in the local East or
X direction and the local North or Y direction.
Therefore,

0g Og ©Og ~ 0g Og
x@x+y6y+zaz+n_xoax_yo6y
0g
:Zoa*‘H?(,[))—g) (2)
Z

can be deduced.

In this formula (x, y, z) stand for the location of the
source (xo, Yo, Z0) for which the total gravity value will
be determined while f§ represents the regional gravity
value, n the distance-correlated fading rate of the
anomaly and SI the structural index. SI is related to the
geometry of the source and should be selected based
on preliminary information. For instance, FitzGerald
et al. (2004) suggest that in gravity studies SI can be
set as SI = —1 for contacts, SI = 0 for faults with
small step, SI = 1 for horizontal cylinders and SI = 2
for spheres.

Euler deconvolution is applied to newly acquired
gravity data to image the subsurface structures thereby
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Fig. 2 Bouguer gravity
map of Burdur (MTA)
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aiding the geothermal exploration. The results were
compared with the available geologic and geothermal
information in order to get a relationship between
structures and geothermal resources (Saibi et al.
20006).

In this study, the cross-sections A-A’ and B-B’
were taken from the Bouguer gravity map of Burdur
where contour lines are closer together. The length of
the cross-section A—A’ is 31.5 km while the length of
the cross-section B-B’ is 30.6 km. Here, the cross-
sections A—A’ represents the FBFZ. In addition, the
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cross-section B-B’ represents the local a graben
system. The contour interval was carefully selected
to fully reflect the anomaly values of the area. The
Euler deconvolution (EULER 1.15 Version) freeware
program form Cooper (2004) was applied to these
data. Window sizes 7, 9, 11 and 13 were used in these
calculations. Different structural index values were
used due to the complex tectonic and geological nature
of the study area. The deepest point along the
resolution of the cross-section A—A’ had a depth value
of 11 km and was located 11.5 km away from the
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beginning of the cross-section (Fig. 3). However,
significant results could be obtained outside these
calculations. That is, solutions are not meaningful to
structural index values and other windows size. Due to
scattered values meaningful solutions could be
obtained.

Dolmaz et al. (2003) calculated the depth of this
point to be 10.74 km using the power spectrum
method.

Figure 4 contains the Euler deconvolution resolu-
tions of the cross-section B-B’. The depth value at the
12th kilometer of this cross-section was calculated to
be approximately 12.5 km. Dolmaz et al. (2003)
calculated the depth of this point to be 13.21 km using
the power spectrum method.

5 Conclusions and discussions

The contact of significant depth extent does not give
rise to a homogeneous gravity field and the Euler
method is therefore at best an approximation in that
case. The two Hilbert equation case is more stable in
this situation. Geologically, plausible results are
obtained with real data. Discrimination of solutions
using depth error estimates is not recommended.

In this study, the depth calculations of two cross-
sections taken from the Bouguer gravity map of
Burdur and its surroundings were made using the
Euler deconvolution technique. These cross-sections
were selected from areas where the contour lines were
the closest together. The calculations showed that the
maximum depth value along the cross-section A—A’
was 11 km while it was approximately 12.5 km for the
cross-section B-B’. When these Euler deconvolution
resolutions were compared with the power spectrum
resolutions of Dolmaz et al. (2003), who made their
calculations using the same cross-sections, it was
revealed that the depth value for the cross-section A—
A’ was about 250 m deeper and the value for the cross-
section B-B’ was about 750 m shallower.

The results from this work show the importance of
using Euler deconvolution in the analysis of gravity
data. It also provides new insights into the structure of
the study area. The structural map is a very useful
document in the planning of basement research to be
undertaken in the study area. Euler method cannot be
expected solutions in complex geological and tectonic
area. Because there are so many parameters that affect
the process.

Models of the areas covering the cross-sections
were also built. The fairly high depth values that were
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Fig. 3 Depth resolutions of the A~A’ profile calculated using Euler deconvolution and the model that was created
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Fig. 4 Depth resolutions of the B-B’ profile calculated using Euler deconvolution and the model that was created

calculated can be explained by a possible deformation
that took place in the region. Kogyigit (1984) suggests
that the block faulting in and around Burdur Lake is
caused by intraplate extension and that the faults in the
region are still active. When the regions geological
and tectonic characteristics are also taken into con-
sideration, it is understood that these depth values
correspond to normal faults. The contact points
between the Quaternary unit and the Neogene unit
observed around Burdur Lake are clearly differenti-
ated over the maximum values of the horizontal
gradient.
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