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ABSTRACT

Many different countries use geophysical technologies in their
archaeological research. In the study area (Menofia, Egypt), we employed
magnetic and ground-penetrating radar techniques. In the southern part of
Egypt's northern Delta, between the Nile Rashid and Damietta branches, is
the Menofia Governorate. Tal-El Bendariya was chosen as the study
location since the majority of its activity ended during the Roman era. For
the magnetic survey, Tal-El Bendariya was separated into three locations
(sites), and one suitable site was chosen for the GPR study. Using Geoplot,
Reflexw, and Surfer software, the magnetic data and GPR data were
corrected processed, and interpreted to produce images that depicted the
underground artifacts that were present in the area. The magnetic data at
Tal-El Bendariya revealed a significant number of anomalies with a variety
of unusual geometric patterns. They are interpreted to be the location of
historical hearths and kilns made of firebricks as well as fragments of
ancient walls made of fire and mud bricks. The findings from the GPR data,
meanwhile, point to a few scattered parts of mud brick walls. It was
established that the research region at Tal-El Bendariya might have been an
area of an ancient pottery industry during the Roman era after integrating the
magnetic and GPR results.
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INTRODUCTION
The Nile Delta is shaped like a triangle and is located between the Nile
Rashid and Damietta branches. His head is located in the South and his base
is located in the North. One of the governorates in the southern portion of
the Nile Delta is called Menofia. In comparison to other archeological
locations in Egypt, it is one of the governorates that is less widely
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recognized. Menofia Governorate is one of the governorates whose history
had a significant impact on developing a distinctive personality. Menofia
was given its name after the city of Menouf, which was once known as "Bir
Nob"—which means the land of gold—and had gold mines. After the
conquest, the Islamic of Egypt altered the Coptic name to "Banoufis" and
the Arabic name of the city to "Manoufis."

Tal-El Bendariya is a group of connected hills, four meters above the
earth and covers 25 acres. The activities of Tal-El Bendariya, which is
located near Zawiya Pem in the town of Tala, largely came to a stop during
the Roman era. Since 1975, it has followed the market for Islamic and
Coptic artifacts. This location was present during the late Roman and Coptic
eras before it disappeared (Fig. 1).

Historical texts, such as Al-Idrisi's book "Nuzha Al-Mushtaq fi
Takhrug Al-Afaag,” get areference to El-Bendariya. One such text reads:
"El-Bendariya included villages, orchards, a mosque, and a bathroom, and it
had an abscess." According to Rashad, Tal-El Bendariya's excavations lasted
from 1976 until 2010 AD. Due to the circumstances the country experienced
following the January 2011 revolution, it ultimately came to a stop. Many
necklaces adorned with precious stones, gold pieces, stone, and ceramic
figurines, as well as Coptic and Islamic pottery vessels, Roman and Islamic
coins, and ceramic and stone figurines, have all been retrieved. The remains
of grain silos that were buried there and evidence of pottery-burning kilns
were found. The remains of this village can still be seen in the remains of
mud-brick buildings. On the hill, there is an area of Islamic cemeteries, and
at its summit is the shrine of "Sidi Ali Al-Kumi." It is thought that this
location served as a factory for the production of pottery and tools during the
Roman era.

Since 1958, the magnetic approach has been wused in
archaeoprospecting over the world (Aitken, 1974; Weymouth, 1986 ;
Clark, 1990 and Scollar, 1990) and in Egypt since 1983 (Hussain, 1983;
El-Qady, 1995; Abdallatif, 1998; Odah, 1998 ; Atya, 1998; and EIl-
Emam, 2021). There is no doubt that modern geophysical instruments are
very sophisticated to obtain good quality with a minimum of time, effort,
and expense. Additionally, it provides rapid and efficient outcomes for
locating hidden findings. They work best when used on shallow depth
features (>30 m) when high-resolution standards are used, and when there is
a possibility that the results may be verified using similar exposed objects
(Butler, 2005).

The location of archaeological constructions can be ascertained using a
variety of geophysical methods, either together or separately (David, 1995).
It is crucial to examine how people interacted and lived in the past, as well
as how archaeological sites were built, as these factors provide important
insights into ancient cultures. Stone, mud, mortar, wood, alabaster, granite,
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sandstone, and other materials were used to construct the ancient Egyptian
archaeological constructions.

However, the majority of these constructions are made primarily of
limestone and mud bricks. Mud bricks are mostly made of Nile River clay
and mud, often with the addition of binding materials like rice husks or
straw. The Egyptian mud bricks, which were extensively utilized by
Egyptian builders to build various constructions such as tombs, pyramid
casings, storage rooms, etc., were also mentioned by Abdallatif et al.,
(2005). These bricks are primarily made of Nile mud.

Pre-Roman Egypt utilized mud bricks to some extent, and during the
Roman era, their use increased (Bard and Shubert 1999). The surface
measurements of buried ancient features with magnetic contrast will show
minute abnormalities, and careful analysis of the collected data can
frequently result in insightful archaeological conclusions. The methods are
typically employed to find features like foundations, ditches, pits, or kilns
rather than "treasure” (Sutherland and Schmid, 2003). Geophysical
processes can reflect human-caused changes in addition to shaping those
features (Cammarano et al., 1997).

For exhibiting the buried archaeological features under the soil in the
current investigation, two geophysical tools have been used. Geophysical
tools with effective applications in the evaluation of archaeological sites
include ground penetrating radar (GPR) and the magnetic method. These
methods were employed in the integration plan to map the possible tombs
and to emphasize the investigated site’s archaeological potential. The
magnetic method is one of the most well-established and popular
geophysical methods for investigating the Earth's subsurface.

The magnetic method is the one that is most frequently employed in
countries worldwide. Measuring the magnetic field of buried bodies
produced from minerals with good magnetic susceptibilities is necessary. It
is a reasonably simple and affordable technology that may be used to solve a
wide range of subsurface exploration obstacles, including differences in the
magnetic properties of rocks and minerals from adjacent to the earth's crust's
base to beneath the top meter of the soil. The magnetic performance can
map magnetic anomalies caused by these fluctuations in the Earth's regular
magnetic field (Hinze et al., 2013). In Egypt, measurements of the vertical
magnetic gradient have been employed extensively for archeological
research (Kamei et al., 2002; Abdallatif et al., 2003, 2005; Ghazala et al.,
2003; Herbich, 2003; Abbas et al., 2005; Odah et al., 2005; Wilson,
2006).

For high-resolution soil and rock subsurface detection, imaging, and
mapping, ground penetrating radar (GPR), an electromagnetic (EM)
geophysical technology, is used. The GPR technique includes projecting
elliptical cones of electromagnetic radio pulses into the ground, calculating
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the lag time between transmission and signals reflected off buried
discontinuities, and receiving those signals back at a surface radar receiving
antenna. The return time of reflections from discontinuities in the electrical
characteristics of the soil, particularly its dielectric properties, provides
information about the depth of such a feature while the magnitude and phase
of the reflected signal offer information about the nature of the reflector. In
addition to its military and societal uses, GPR is now an essential tool in
environmental, engineering, and ground research where the target depths are
relatively shallow. Several geological and hydrological uses of the GPR
have been described (Davis and Annan, 1989; Doolittle, 1993; Annan et
al., 1991). Antennas used in the GPR method can only transmit frequencies
between 10 and 2000 MHz. Higher frequencies in this range provide
improved subsurface resolution at the depth of penetration. Lower
frequencies allow for deeper penetration depths in this range, but subsurface
target resolution degrades (Morey, 1974).
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Fig. (1): Location map of the archaeological area at Tal-El Bendariya showing three
sites (1, 2, and 3) surveyed by the fluxgate gradiometer (FM256).
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MATERIALS AND METHODS

The tools employed in archaeological geophysics include data-
gathering techniques that let field archaeologists image and map
subterranean artifacts that are otherwise unreachable using traditional
field methods.

In this present study, three sites were selected for the magnetic
survey, which was carried out on each site, each of which was 40 m x 20
m in size. To establish a correlation and validate the results of the
magnetism, one site among those that were scanned using the magnetic
approach was chosen to be scanned using the GPR equipment. These
areas were selected for radar scanning because they are flat and mainly
devoid of tall weeds (Fig. 1). To generate appropriate data for the
excavation plans, the skilled technician can measure, map, and evaluate
the data signals that the GPR system has received. The study's
instruments included a GSSI Subsurface Interface Radar (SIR) System-
4000. Two distinct frequency (low and high) operating antennae are
included with the SIR-4000. In the current study, 200 antennas were used
to provide a satisfactory vertical resolution for the target object (Fig. 3).
1. Magnetic data acquisition

One of the most significant archaeological sites in the governorate
is Tal-EL Bendariya, which is situated on the southern side of the town
of El-Bendariya, the heart of Tala in the Menofia Governorate (Fig. 1).
Site 1 is 40 meters by 20 meters in size and is situated close to the
temple. Site 2 is made up of a 40 m x 20 m rectangle. Site 3 is close to
the cemetery, perched atop a butte.

The location was kept away from electrical lines, high-pressure
zones, and any obvious surface iron materials before examinations.
Before the measurements were taken, the site's boundaries were marked
using wooden sticks. Due to the difficult terrain and thick grass,
expanding the survey site to include additional neighboring areas proved
to be difficult. The fluxgate gradiometer survey data were collected from
North to South.

It utilized an over grid with a spacing of 1 m 1 m and a fluxgate
gradiometer (FM256) with a sensor spacing of 0.5 m. Six grids are used
to divide the region. Each grid is 20 meters by 20 meters and is
subdivided into multiple parallel traverses that are spaced 1 meter apart.
The readings are shown on an alphanumeric liquid crystal display in
either digital or analog format, with the latter being significantly more
useful for scanning. The instrument memory's collected data were
transferred to the computer using Geoplot software (Geoscan Research,
1994).

The obtained data (the raw data) were then introduced in grayscale,
as depicted in Fig. 2. The acquired raw data have the appearance of
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having come from aerial photography. The grayscale magnetic image
shows positive anomalies in the darker areas and negative anomalies in
the lighter sections. When using the gradiometer to take measurements,
the terrain was uneven and difficult to navigate.

Fig. 2: The studied archaeological sites' raw magnetic data (1, 2, 3).

2. GPR data acquisition

A well-designed survey and efficient implementation are necessary
for effectively acquiring data. As a result, a single site has been chosen to
be further studied using the GPR method and has been selected for
interpretation and correlation with the previous magnetic results based on
the results of the magnetic survey. 41 profiles were created at this 40 x 20
m site (Fig. 3). Every site was investigated as a single grid with a set of
zigzag profiles. The offset between each line was one meter. The radar
was set up to record 512 samples for each trace and 20 scans per meter
across an absolute scope of 150 ns. A survey wheel was added to the
apparatus to control the inspected distance and activate the
electromagnetic wave (Fig. 3).
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Fig. (3): a) A location map of the Tal-El Bendariya archaeological area shows one site
that was surveyed using ground penetrating radar (SIR4000); b) A
layout map of the specific GPR survey profiles used in the Tal-El
Bendaryia area.

3. Data Processing

3.1 Magnetic data processing

The major objectives of processing these data are to reduce expected
noises, enhance the responses of any residual archaeological components,
and make the data more comprehensible and smoother for presentation.

Before being exported to the Surfer program for a more detailed
examination, the magnetic survey data were first examined using Geoplot
software (Geoscan Research, 1994). Two magnetometers placed at various
heights can be used to measure the vertical gradient in units of Nano tesla
per meter (nT/m), which can be used to determine the distribution of
archaeological remains at moderate depths of up to a few meters. Bossuet et
al. (2001) state that the vertical gradient filters out the influence of regional
magnetic fields and is more effective at defining shallow magnetic
anomalies than magnetic temporal variations. Raw magnetic data for the
locations (A and B) reveal magnetic impacts from various sources. Aside
from the apparent anomalies that can be detected in particular locations of
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the images, the majority of other archaeologically significant irregularities
are concealed by noise field abandons and other noise sources. To combat
this, we established a handling configuration that the instrument producer
had suggested. A typical preparation technique includes initially displaying
and evaluating the data, eliminating unreal characteristics of the data,
realizing the impact of significant topographical and ferrous factors,
removing data collection errors, and finally improving and presenting the
archaeological reaction.

Processing was done using Geoplot software (Geoscan Research,
2005). To determine the primary field error and noise, the raw data were
initially included in shade plots. The representation of the final images is
improved by several data processing steps that are applied to the raw data
collected from the field. For instance, the clip is used to reduce or eliminate
some common errors that may occur during the field survey, zero mean grid,
zero mean traverses, despike is used to remove random iron spikes observed
in the gradiometer data, low pass filter, and interpolate. A series of stripes
oriented in the traverse direction may be visible in a few grids. This effect,
known as traverse stripping, was caused by a minor difference in the base
level of the substitute traverses. This difference can be the result of
instrument tilting and a change in carrying angle during successive traverse
measurements. The effect of traverse stripping was corrected using the zero-
mean traverse (ZMT) function, whilst the difference in mean gradient values
between grids was corrected using a zero-mean grid (ZMG) function. A low
pass filter (LPF) was used to enhance and smooth the significant weak
features by stifling higher frequency components, such as noise in the data,
while simultaneously preserving low frequency and enormous scope spatial
abnormalities. The final processed magnetic pictures provide a good
representation of the anticipated buried remains and can be used as a starting
point for interpretation in the study region.

3.2 GPR data processing

The main objective of data preparation for GPR is to provide an image
that can be processed to distinguish buried targets. In 1D and 2D (time
slicing), the acquired data were handled. The GPR procedure and processing
for archaeological investigation were well-reviewed by Manataki et al.
(2015). The data were subjected to signal preparation and noise removal
throughout the entire 1D analysis. Four stages of preparation were
performed: a) Zero-time adjustment (static shift): this technique is used to
connect zero time with zero depth, erasing any time offset caused by
instrument recording before interpretation. b) X flip profile: This technique
is used to reverse the profiles, flipping them in the x direction. c)
Background removal: filters are applied to the selected number of traces to
temporarily remove the expected noise from the entire profile, potentially
allowing the signals to become visible. Furthermore, it suppresses horizontal
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coherent energy. Additionally, it displays lateral differences in signals, such
as diffractions. d) Band-pass Butterworth: To eliminate high-frequency
signals, a low-pass vertical filter of 300 MHz was used, and a high-pass
vertical filter of 80 MHz was used to remove low-frequency signals. The
unwanted background noise caused by the electronic ringing of the antenna
and power transmission line situated in the survey area, etc., is normally
removed by filtering the data.

The REFLEXW software package was used to process the GPR data
(Sandmeier, 2016). The updated Windows 9x/NT version of the DOS
program REFLEXW for processing and interpreting reflection and
transmission data (special applications: ground penetrating radar (GPR),
reflection seismic, and ultrasound) is called REFLEXW (ver3. 5.7,
Sandmier). The program displays the raw data as wiggly traces,
oscilloscopes, line scans (color-amplitude plots), and three-dimensional
illustrations. The use of many major functions, such as automated gain
control (AGC), spherical and exponential compensation (SEC) gain, and
user-defined gain function, depends on the quality of the input data and the
profile elements you want to emphasize. Filtering along the time axis of
each trace is a component of temporal filtering. High-pass, low-pass, or
frequency filters like Fourier analysis may be used in this. Some unwanted
returns are reduced or eliminated by these filters. When processing GPR
data, the overall goal is to create an image that can be interpreted about the
objectives of interest. High-frequency noise can be decreased as shown in
Fig. (4) by, for instance, running the mean reduces each trace (Moorman
and Michel, 1997).
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Fig. (4): The comparison of GPR profile P38 with and without processing.



64 Egypt. J. of Appl. Sci., 38 (7-8) 2023

RESULTS AND DISCUSSIONS
1. The main results and discussions of the magnetic data

The variation in the earth's field is measured by magnetometers based
on the differential in magnetic susceptibility between the host soil and the
source of interest. Pits, ditches, and other silted-up excavation features with
a high concentration of magnetic materials may be the cause of the variance.
The previously mentioned processed grayscale magnetic pictures' light and
dark regions correspond to positive and negative anomalies, respectively.
The magnetic image can be used to direct archaeologists during any future
excavation because it resembles an aerial photograph of the surface
foundation.

Magnetic anomalies at Site (1) interpretation

The measured site (1) is at Tal-El Bendariya near the shrine and is 40
m by 20 m (Fig. 1). It was constructed using mud bricks. Magnetic image
analysis revealed fragmented and dispersed patterns associated with
negative anomalies (Fig. 4). Two probable archaeological zones (N1 and
N2) that are most likely made of mud bricks are shown on the processed
magnetic image. These zones' magnetic signatures generally indicate the
presence of positive, scattered, and dissected anomalies. The amount/density
of the inherited magnetic minerals controls the strength of the magnetic
field; for instance, a blacker anomaly indicates the presence of more
magnetic minerals. Two obvious abnormal zones (N1 and N2) are among
the magnetic anomalies at the site (1). The first zone (N1) is found in the
study area North, and the second zone (N2) is found there in the South. The
following results are marked in the magnetic image of the site (1) as being
the most significant ones:

A relatively significant positive magnetic anomaly serves as a
representation of the first zone (N1). This anomaly has a rectangular shape
and is elongated. It might be a historic city wall remnant, most likely
constructed of mud bricks. In this region, there are a few other minor
negative anomalies (white patches) that appear at random. Along with
another wall structure made of mud bricks near the study area, some areas of
this zone also exhibit surface wall remnants that may be viewed on the
ground. These suggest that zone N1 contains unique archaeological features
(Fig. 4). A positive magnetic anomaly is seen in the second zone (N2). The
circular shape of this anomaly suggests that it may be part of a wall made of
mud bricks or an ancient kiln or hearth made of fire bricks.
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Fig. (4): The main delineated magnetic anomalies at zones (N1 and N2) at Site (1), Tal-
El Bendariya, are depicted in the gradiometer data image.

Interpretation of magnetic anomalies at Area (2)

The surveyed Site (2) is situated behind the site (1) and has
a dimension 40 m by 20 m. The magnetic image analysis revealed
fragmented patterns associated with negative anomalies (Fig. 5). Three
probable archaeological zones (T1, T2, and T3) that are probably made
of mud bricks can be seen in the processed magnetic image (Fig. 5).
These zones' magnetic signatures generally indicate the presence of
positive, scattered, and dissected anomalies. Their magnetic properties
are influenced by the amount and density of the inherited magnetic
minerals; the darker the anomaly, the more magnetic minerals are
present.

Three visible anomalous zones (T1, T2, and T3), delineated by
colored lines, are among the magnetic anomalies present at the site (2).
The research area's center contains the first zone (T1), while the
northeastern portion of the study area contains the second zone (T2), and
the northwest portion of the study area contains the third zone (T3). The
following results are shown in the magnetic image from Site (2):

An exceptionally major positive magnetic anomaly (T1)
symbolizes the first zone (T1). This positive anomaly has a circular shape
and is elongated. It might be a historic city wall remnant, most likely
constructed of mud bricks. In this region, a few other minor negative
anomalies (white spots) have been observed at random.

Ancient wall remnants were discovered close to Site (2), providing
a useful frame of reference for properly interpreting the magnetic data
that was generated in this area (Fig. 5).
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Fig. (5): The primary identified interesting magnetic anomalies in zones (T1, T2, and
T3) at Site (2) are displayed in the gradiometer data.

Positive magnetic anomalies are prevalent in the second zone (T2),
and they have a comparatively extended, round shape. They strongly
suggest mud brick walls. A positive magnetic anomaly is detected in the
third zone (T3). This area could be a portion of historical mud brick walls
or ancient fire brick Kkilns or furnaces. Fig. (6) depicts an illustration of a
mud brick-built ancient Kiln that was discovered near Site (2).

M,

Fig. (6): An illustration of a mud brick kiln that has been detected and is located close
to the Site (2) research area.

Interpretation of magnetic anomalies at Area (3)
The surveyed Site (3) is near the cemeteries and is 40 m by 20 m
dimension (Fig. 1). Magnetic image analysis revealed fragmented and
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scattered patterns corresponding to negative anomalies (Fig. 7). Two
archaeological anomalous zones (K1 and K2) that are almost certainly
made of mud bricks can be seen on the processed magnetic image (Fig.
7). The magnetic signature of these regions generally reveals the
presence of positive, scattered, and circular anomalies. Their magnetic
properties are influenced by the amount and density of the inherited
magnetic minerals; the darker the anomaly, the more magnetic minerals
are present. Two obvious anomalous zones (K1 and K2) are among the
magnetic anomalies at Site (3). East of the study area is where the first
zone (K1) is located, and west of the study area is where K2 is. The
following results are the most notable ones that may be seen in the
magnetic image of Site (3):

An unusually sizable positive magnetic anomaly (K1) represents
the first zone. On top of that, there are a few more minor unfavorable
anomalies (white spots) that are seen at random in this. The primary
positive anomalies are long and elongated, and they probably belong to a
part of ancient mud brick walls.

The second zone (K2): Made of interconnected mud bricks, it might
be an ancientwall remnant. Anexcellent reference point for a
meaningful interpretation of the resulting magnetic data in this zone can
be found close to Site (3), where remnants of ancient walls can be seen
on the ground (Fig. 7).

20

Fig. (7): The principal outlined magneticzgnomalies at zones (K1 and K2) at Site4(()§1) are
shown in the gradiometer data.
2. The main results and discussions of GPR data
In many GPR profiles around the site, a concentration of reflections
was seen in a zone of high reflectivity, often between 1m and 4m depth.
Numerous distinct forms of lateral continuous and discontinuous
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reflections can be seen within this zone on the GPR profiles (Moorman
and Michel, 1997). Even though individual GPR reflections are
distinctive, many of the patterns exhibit similarities. These reflection
patterns are caused by the structures constructed at the site by the
dominant culture and the sedimentary structures that were created when
the site was destroyed.

Profile No. 105 (P105), with a length of roughly 40 m, trends from
NE to SW (Fig. 8). At the distances of 3 m, 23 m, 27 m, and 38 m, and
the corresponding periods of 21, 22, 23, and 21 ns, four linear anomalies
are visible through this profile. The widths of the anomalies are,
respectively, 1.8 m, 5 m, 2 m, and 3 m. The first anomaly stretches from
a depth of 18 m to 3 m and is situated far from other anomalies in the
right corner of the profile. The third anomaly and the second anomaly are
close together.

Profile No. 110 (P110), with a length of roughly 40m, trends from
SW to NE (Fig. 8). Five anomalies are visible through this profile at
distances of 5 m, 18 m, 28 m, 32 m, and 34 m, and at timings of 39 ns, 41
ns, 40 ns, 38 ns, and 30 ns, respectively. These anomalies range in depth
from 1 to 3.5 meters and have a similar linear form. The genesis of these
features may be related to the presence of mud brick walls in chambers.
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Fig. (8): Subsurface wall foundations are shown in the 2D processed GPR profiles P105
and P110, respectively.
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Profile No. 111 (P111), with a length of roughly 40m, trends from
NE to SW (Fig. 9). Three anomalies are visible through this profile at
corresponding distances of 5 m, 18 m, and 24 m, and times of 40 ns, 41
ns, and 42 ns. The first anomaly appears about 11 meters away from the
other anomalies and has a depth range of 1.5 to 4 meters. Long
reflections can be seen in the profile as numerous mud-brick walls.

Profile No. 113 (P113), with a length of approximately 40 m, and
trends from NE to SW (Fig. 9). Four anomalies are visible through this
profile at distances of 1 m, 8 m, 20 m, and 30 m, and at timings of 35, 36,
33, and 30. Due to the similarities in length and depth of these anomalies,
they may be subsurface walls.
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Fig. (9): P111 and P113, respectively, are 2D processed GPR profiles that show
subsurface wall foundations.

Carried out in the study region was selected to correlate the GPR
results with the results obtained. According to Fig. 10, GPR lines 105 and
110 are correlated to the magnetic image of Site (1). Eight anomalies
were visible in the magnetic image (Fig. 10), and when we correlated
these anomalies with the GPR lines (105 and 110), we discovered that the
anomalies (1 and 4) are correlated with GPR line (105) at offsets of 2 and
28 meters, while the anomalies (6, 7 and 8) are correlated with GPR line
(110) at offsets of 19 meters, 27 meters, and 37 meters (Fig. 10). The
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indicated anomalies (2, 3), which showed up in the magnetic image, are
not all present in the GPR lines, unfortunately. Most of the defined
anomalies are located at a depth of about 1.1 meters, corresponding to the
GPR lines.

The walls of ancient chambers that are primarily made of
compacted mud rock bricks could be recognized by both the magnetic
and GPR results.
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Fig. (10): (a) Magnetic image of the site (1), (b) GPR display of profile 105, and (c)
GPR display of profile 110.
CONCLUSIONS
A new place for geophysical research in the Menofia Governorate is
Tal-El Bendariya at Tala village. The site was covered in tall weeds, making
it challenging for the staff to conduct the geophysical survey. To complete
the archaeo-prospecting study (using magnetic and ground penetrating
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radar), three 40 m x 20 m archeological sites were selected. Using the
FM256 fluxgate gradiometer and progressive parallel traverses, the micro-
magnetic survey was carried out. Numerous archaeological features of all
sizes and shapes have been found on sites with a 40-20 m vertical magnetic
gradient method application. The studied area is divided into 6 grids. Each
grid, which measures 20 meters by 20 meters and has numerous parallel
traverses spaced one meter apart, was surveyed using a 0.5 station separation
and a 1-meter traverse separation.

Using the Surfer program and Reflexw, the magnetic survey data and
GPR data were analyzed. Kilns and hearths made of firebricks, as well as
fragments of old walls formed of fire and mud bricks, are among the
archaeological discoveries identified using magnetic gradiometry. While this
is going on, the discoveries made from the GPR data concern a few strewn
sections of mud brick walls. The comprehensive examination of the
combined magnetic and GPR surveys suggests that the studied region was a
section of an ancient ceramic industry during the Roman era. Generally
speaking, this view is based on the area's archeological history.
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