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Figure 5. The calculated dip angle maps from the total magnetic anomaly data in Figure 4c for s = 1 (a) and s
=0.1 (b), and the calculated dip angle maps from the filtered data for s = 1 (c) and s = 0.1 (d).

half-graben (Price and Scott, 1994) developed during the
Late Miocene to recent (Price and Scott, 1991) under the
control of the FBFZ (Bozcu et al., 2007). It hosts lacustrine
sedimentary deposits from the Miocene onward and rests
on the Mesozoic basement of allochthonous limestone and
ophiolitic units of Lycian nappes and Eocene-Oligocene
parallochthonous sedimentary units (Algicek et al., 2013).
The major tectonic elements in the studied region are the
NW-dipping, slightly listric basement faults (Taymaz and
Price, 1992; Price and Scott, 1994, Ozkaptan et al., 2018),
specifically the Burdur Fault Zone segment of the FBFZ in
the northeastern are, which bounds the Burdur Basin to the
southeast. This region is regarded as the most seismically
active part of the zone (Over et al.,, 2013), resulting in a
stepwise topographical feature in the region.

The Bouguer gravity anomaly of the study area was
previously interpreted by Dolmaz et al. (2003), Beyhan and
Keskinsezer (2016), and Oksum et al. (2019). These studies
aimed to determine the depth structure of the Burdur
Basin. The Bouguer gravity data of the study area were
collected by the General Directorate of Mineral Research
and Exploration (MTA), Tiirkiye, with 2-5 km intervals
(Ates et al., 1999). Besides, the latitude, free-air, tidal,
Bouguer, and topographic corrections were performed
by MTA (Ates et al., 1999). Figure 7a shows the Bouguer
anomaly map of the study area digitized by Dolmaz et al.
(2003) within 2 mGal contour resolution on a cell array of
176 x 301 data nodes.

The Bouguer gravity anomaly of the region displays
anomaly values ranging from -48 to -92 mGal. Here,
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Figure 6. From left to right, the simplified tectonic map of western Anatolia; AAFZ: Afyon-Aksehir Fault Zone, FBFZ: Fethiye-
Burdur Fault Zone, NAFZ: North Anatolian Fault Zone, WAEP: West Anatolian Extensional Provinence (modified from Dolmaz,
2007), and structural map of the study area and its surroundings; a: Acigol, b: Burdur Lake, c: Lake Yaris, d: Lake Karatas, e: Akgol,
1: Acigol graben, 2: Burdur graben, 3: Yesilova graben, 4: Karamanl graben, 5: Korkuteli graben, 6: Dombayova graben, 7: Dinar

graben (modified from Kogyigit and Deveci, 2007).

relatively high anomalies are seen mainly to the SE and
NW of Burdur Lake towards the Katrandag and Sogiit
Mountains horsts (Figure 6), which are compatible with
the pre-Neogene basement units. On the other hand,
relatively lower values due to the sedimentary deposit
units with lower density are seen in the depression parts
of the basin following the tectonic extension of the basin
demonstrating a NE-SW pattern parallel to the tectonic
elements of the basin area.

Figure 7b shows the calculated dip angle map for s =1
obtained from the original Bouguer anomaly data given in
Figure 7a, and Figure 7c shows the dip angle map for s =1
after the preprocessing of the data by the Kuwahara filter
with a window size of 13 x 13 and Gaussian filter with a
standard deviation of 0.5. Examining Figure 7b, it is seen
that a detailed lineament estimation is not possible from
the dip angle map calculated using the original Bouguer
gravity data. However, the subsurface lineaments in
the study area appear more clearly in the dip angle map
calculated from the data filtered using the Kuwahara and
Gaussian filters (Figure 7c). Besides, comparing Figures 7b
and 7c, it is seen that the dip angle amplitudes obtained
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from the filtered data in Figure 7c are more balanced than
those obtained from the original data in Figure 7b. On the
other hand, the peaks of the dip angle map in Figure 7c
also show a good correlation with the known structural
elements of the basin area. Here, the lineaments observed
with NE-SW direction high amplitude dip angle anomalies
along the Katrandag horst and southeast of Burdur Lake
are consistent with the segments of the Burdur Fault Zone,
the main boundary faults of the basin. Besides, the NE-
SW directional lineaments detected in the southwest are
compatible with the tectonic extension and boundaries of
the Karamanli Graben. Moreover, the lineaments curving
towards the southeast observed in the south of the map
are compatible with the course of the geological contact
of the pre-Neogene basement units of the Katrandag:
horst. Similarly, the lineaments observed on the western
side of Burdur Lake are compatible with the geological
boundaries of the pre-Neogene basement units of the
Sogiit Mountain horst, which also forms the western
border of the basin. The SE-NW trending lineament in the
northeast of Burdur Lake is compatible with the course
of the Dinar Fault, which forms the northern border of
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Figure 7. a) Bouguer anomaly of the study area. b) Dip angle map calculated from
the data in (a) for s = 1. ¢) Dip angle map calculated from the data filtered by using
the Kuwahara filter with a window size of 13 x 13 and Gaussian filter with a standard
deviation of 0.5. The black solid lines indicate the borders of the Burdur Lake.

the basin. Consequently, the results obtained from the
synthetic and real data examples have shown that the dip
angle maps calculated from the potential field data filtered
with Kuwahara and Gaussian filters can reveal geological
boundaries more clearly and in detail.

5. Conclusions

Estimating crustal lineament patterns is an essential
application of geophysical data. This kind of estimation is
crucial because the detected lineaments usually coincide
with the lateral boundaries of structures such as geologic
contacts, faults, and other tectonic features that could help
determine potential sites for mineral deposits or energy

resources. The dip angle is a transformation method that
has recently been used in the interpretation of potential
field data for such operations. In this study, the effects
of using Kuwahara and Gaussian filters for the dip angle
transformations of potential field data are demonstrated
with two different synthetic data applications. For both
synthetic data sets, the dip angle and its rescaled version
obtained from the filtered data are found to be less noisy
and have sharper peaks than those obtained from the
original data. In addition, the results show that the dip angle
anomalies from the filtered data are more balanced for
structures at different depths than the anomalies obtained
from the original data. In the real data application, the dip
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angle map calculated from the original Bouguer gravity
data of the Burdur Basin and its filtered version using the
Kuwahara and Gaussian filters are compared. Here again,
similar to the synthetic examples, the dip angle map of
the filtered data has highlighted much more detailed and
clear gravity lineaments than the map obtained from the
original data. On the other hand, it has been observed that
the trends of the lineaments obtained from the filtered
Bouguer gravity data are in good agreement with the
major structural elements of the region.
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