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BRIEF REPORT

An early Byzantine ecclesiastical complex at Ashdod-Yam: correlating 
geophysical prospection with excavated remains
Yaniv Darvasi a, Alexander Fantalkinb, Paul Brindzac and Amotz Agnond,e

aGeology, Hebrew University of Jerusalem Fredy and Nadine Herrmann Institute of Earth Sciences, Jerusalem, Israel; bArchaeology and 
Near Eastern Cultures, Tel Aviv University, Tel Aviv, Israel; cDepartment of Physics, Old Dominion University, Norfolk, USA; dFaculty of 
Science, The Hebrew University of Jerusalem, Jerusalem, Israel; eThe Fredy & Nadine Herrmann Institute of Earth Sciences, The Hebrew 
University of Jerusalem, Israel

ABSTRACT  
In this study we show the successful deployment of Ground Penetrating Radar (GPR) together 
with Electrical Resistivity Surveys (ERS) in guiding the archeological excavations at Ashdod-Yam 
(southern coast of Israel). This approach enabled the precise identification of excavation targets 
relating to an Early Byzantine ecclesiastical complex located in a residential neighborhood of 
the modern city of Ashdod. Applied over the course of five years, the combined use of GPR 
and ERS, interspersed with phases of archeological excavation, not only facilitated an 
efficient exploration but also ensured the preservation of valuable historical structures. The 
geophysical data, corroborated by drone images of the post-excavation site, revealed a 
striking correlation between excavation and non-intrusive survey data. This study not only 
charts a successful excavation journey but serves as a methodological blueprint for future 
archeological explorations. The techniques and strategies detailed here have broader 
implications for the preservation and public presentation of historical sites.
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1. Introduction

The advantages of using various geophysical tech-
niques to identify buried archeological features are 
globally well-established (e.g. Conyers and Goodman 
1997; Conyers 2004; 2015; 2023; Cozzolino et al. 
2019; Cozzolino et al. 2020; Darvasi, Agnon, and 
Finkelstein 2022; Gaffney 2008; Goodman and Piro 
2013; Garrison 2016, 115–143). In this paper, we 
report the results of an integrated geophysical inves-
tigation prior to and during the excavations of a 
recently discovered Byzantine religious complex, 
located at the ancient city of Azotos Paralios – 
Ashdod-Yam, Israel.

Ashdod-Yam (Ashdod-by-the-Sea) is a coastal 
archeological site within the modern city of Ashdod 
in southern Israel. The site is located about 5 km 
north-west of the ancient Philistine capital at Tel Ash-
dod (Figure 1), and its fate was always intertwined 
with that of the ancient capital.

The latter site was extensively and systematically 
excavated over the years, revealing a wealth of impor-
tant discoveries (Dothan 1971; Dothan and Ben- 
Shlomo 2005; Dothan and Freedman 1967; Dothan 
and Porath 1982; 1993). Ashdod-Yam also yielded sig-
nificant archeological remains, marked by distinct 
occupation horizons that stretch from the Late Bronze 
Age up to the Early Islamic Period.

The archeological site of Ashdod-Yam is currently 
surrounded by modern buildings and, to an extent, 
enjoys a protected zone status. A mound (acropolis) 
in the site’s southern part is incorporated into an artifi-
cial enclosure, constructed and occupied during the 
Iron Age IIB – IIC (eighth – seventh centuries BCE) 
and also during the Hellenistic period, signifying its 
strategic and defensive importance (Ashkenazi and 
Fantalkin 2019; Fantalkin 2014; 2018; Fantalkin, Joha-
nanoff, and Krispin 2016; Kaplan 1969). The remains of 
the Roman-Byzantine period city, covered by dunes, 
are spread to the north of the enclosure. The Byzantine 
city was extensive and covered an area of at least 2 km 
from north to south and about 1.5 km from east to west. 
This expanse is evident from aerial photographs taken 
in 1944 (Figure 2). Until recently, however, except for a 
few excavated cemeteries (Ganor 2017; Pipano 1990), 
archeological excavations have revealed little about 
this city, even though the Byzantine period represents 
the peak of ancient settlement at Ashdod-Yam (ca. 
fourth to early seventh century CE) (Bäbler and Fan-
talkin 2023). Known as Azotos Paralios in Late Anti-
quity, this coastal city’s importance is underscored by 
its visual prominence in the sixth-century CE Madaba 
mosaic map, surpassing its inland counterpart Azotos 
(Azotos Mesogaios, also known as Azotos Hippenos) 
located at Tel Ashdod (Isaac 2014; Tsafrir, Di Segni, 
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and Grin 1994, 72–73) (Figure 3). This shift in the 
region’s centre of gravity from Ashdod to Ashdod- 
Yam likely occurred much earlier, potentially during 
the Iron Age (Fantalkin 2014). An impressive fortress 
(40 × 60 m) dating from the Early Islamic period, 
which has been identified as the ribat mentioned by 
al-Muqaddasi (tenth century CE), is located in the 
northern part of the site. The fortress was erected on 
top of the Byzantine period remains, and has been exca-
vated by the Israel Antiquities Authority (IAA) 
(Nachlieli 2008; Raphael 2014).

Renewed excavations at Ashdod-Yam were initiated 
in 2013 under the directorship of A. Fantalkin, on behalf 
of the Institute of Archeology at Tel Aviv University. In 
August 2017, during the third excavation season on the 
acropolis, it was decided to conduct a limited excavation 
in the site’s northern part, ca. 1 km north-east of the 
acropolis and some 350–400 m eastwards, inland from 
the Early Islamic fortress. The excavated area was located 
between the villas of modern Ashdod, at the place where, 
more than 40 years ago, traces of mosaic floors were 
detected during modern construction activities. Since 
then, colorful mosaic tesserae have occasionally 
appeared on the surface, pointing to a Late-Antiquity 
site’s presence, awaiting discovery and preservation. 
This small pilot excavation yielded promising indi-
cations of finding a Byzantine church, including one 
almost fully-preserved dedicatory Greek inscription 
and part of another.1 Systematic large-scale excavations 
of the complex undertaken in July/August 2019 and in 

July/August 2021 (permits G-50/2017;2 G-26/2021)3

focused on the exposure of the entire church complex 
and associated structures. These excavations revealed 
the remains of a large three-aisled basilica-style church 
with decorative mosaic floors, an elaborate chapel and 
additional structures north and west of the church. 
Unfortunately, unsupervised construction activity in 
the 1980s severely damaged the complex’s south-wes-
tern section (see below).

We describe in the following pages a range of geo-
physical techniques deployed during the archeological 
investigation of this complex, to highlight their 
immense contribution towards establishing a reliable 
excavation strategy.

2. Geological background

The southern Levantine Mediterranean coast is domi-
nated by aeolian beach ridges, comprised of aeolian 
sandstone interbedded with minor sandy-to-silty 
soils. Mauz et al. (2013) summarized decades of 
research on their origin. They dated representative 
samples using optical luminescence to determine the 
relationships between the beach ridges and global Qua-
ternary glacial cycles. The resultant dates established 
that most of the exposed stratigraphic column was 
deposited during the last two glacial cycles (circa 200 
millennia BP). Gvirtzman, Netser, and Katsav (1998) 
described the sections close to Ashdod-Yam. They cor-
related the upper indurated 2–6 m of aeolian sandstone 

Figure 1. General Ashdod-Yam site location (created by Itamar Ben-Ezra).
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with the Tel Aviv stratigraphic unit, dated to 3.5 millen-
nia BP. A silty red soil, 2 m thick – the Netanya strati-
graphic unit – underlies it. The Ashdod-Yam site is 
dominated by the upper sandstone unit.

More recently, Sneh and Rosensaft (2004) mapped 
the geology of the 1:50,000 Ashdod Sheet. They did 
not attempt regional correlations, but defined four 
stratigraphic units: Plio-Pleistocene red sand and 
loam (locally known as “hamra”) (10 m and thicker) 
overlain by calcareous sandstone (locally known as 
“kurkar”) (45 m and thicker); and Holocene dunes 
(15 m and thicker) overlain by alluvium (2 m and 
thicker). According to their map, Ashdod-Yam lies 
on a triple junction of three contacts where dunes, 

calcareous sandstone, and red sand and loam meet 
(Figure 4). The site is nominally founded on the Holo-
cene dune sand unit, but is very close to the respective 
contacts of the underlying Plio-Pleistocene units.

3. Archeological investigations and 
geophysical methods

3.1. Pilot excavation and electrical resistivity 
survey

3.1.1. Pilot excavation August 2017
The pilot excavation of several days’ duration in 
August 2017 succeeded in exposing the remains of a 

Figure 2. Aerial photograph of Ashdod-Yam, 1944 (courtesy Survey of Israel).
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Figure 3. Close-up representation of Ashdod-Yam (Azotos Paralios) and Ashdod (Azotos Mesogaios) on a sixth century CE Madaba 
mosaic map section (after Alliata 1999: figs. on pp. 81, 83). The full original mosaic map measured ca. 21 × 7 m, containing more 
than two million tesserae.

Figure 4. Geological map excerpt mapped at 1:50,000 (Sneh and Rosensaft 2004). Red star marks Ashdod-Yam.
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room with an almost fully-preserved dedicatory Greek 
inscription at its entrance (Figure 5, left; later labeled 
Room 1). An additional adjoining room to the east 
(later labeled Room 3), only partially excavated, fea-
tured another Greek dedicatory inscription with a 
round medallion (Figure 5, right). In order to preserve 
these exposed remains for future investigation (Figure 
6), they were covered by geotextile cloth and then 
backfilled using clean sand and sediments removed 
during the excavation.

3.1.2. Electrical resistivity survey (ERS)
The ERS was conducted on April 16, 2018 in the 
immediate vicinity of the remains exposed during 
the pilot season, now covered, for the purpose of 
detecting the structure’s eastern extent.4 ERS is a 
non-destructive method that measures voltage and 
amperage associated with controlled electrical cur-
rents flowing in the ground. These currents are intro-
duced into the earth through remote reference 
electrodes and by electrodes moved in a grid to 
accumulate point-by-point resistivity data which 

Figure 5. Left: Room 1 at pilot season end. Right: Partially-excavated inscription in Room 3 at pilot season end (created by Sasha 
Flit).

Figure 6. Exposed remains during the pilot season (created by Slava Pirsky).
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enable constructing images (Loke 2011; Samouëlian 
et al. 2005). Changes in the ground resistivity caused 
by anomalies within the survey grid are detected 
both laterally and vertically. ERS uses actual wires to 
connect the reference electrodes and survey electrodes, 
requiring a site cleared of vegetation to ensure its 
effectivity. The ERS device can use the reference elec-
trodes to compensate for a reasonable range of soil 
moisture.

Clearing the ground of vegetation and then leveling 
the surface by tractor (one with a wide shovel bucket 
without teeth on the front) made the physical work 
of the survey much easier. The ERS equipment 
included the TR Systems earth resistivity meter and 
its associated hardware and software. The GIS team 
visited the site and inserted rebar pins for the six cor-
ners of two adjacent positioned 20 × 20 m squares. The 
ERS was anchored on those pin placements so that the 
results could be dropped into the GIS site plan. On 
survey day warm and sunny weather meant the 
ground was drying quickly, so at every point in the 

survey the meter showed persistent fluctuations over 
a range of 30 Ω or more. This indicated that the 
ground was near the limit of moisture content 
required for good image recording. Nevertheless, the 
survey was able to locate the already backfilled and 
geotextile-covered remains, and several additional 
anomalies to the east in an as-yet unexcavated section. 
In particular, some 15–20 m east of the pilot season’s 
exposed remains, a semi-circular anomaly was 
detected (Figure 7). Given the ecclesiastical nature of 
the already-discovered inscriptions, this semi-circular 
anomaly was interpreted as an apsis of a small church. 
It was thus decided to excavate the entire complex 
during the next campaign.

3.2. July/August 2019 excavation season and 
Ground Penetrating Radar survey

3.2.1. July/August 2019 excavation season.
The full excavation campaign of July/August 2019 
focused on uncovering the previously-detected 

Figure 7. Slanted rectangle in center delimits ERS results (created by John Hunt and Slava Pirsky). Background  – orthophoto.
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structures, initially thought to be a small church with 
associated buildings. The excavation grid defined by 
the earlier ERS was expanded eastward to reveal more 
of the site. As the season progressed, the semi-circular 
anomaly identified by the ERS was unearthed, indeed 
revealing an apse; but contrary to the initial assessments 
it was not part of a small, isolated church. Instead, it 
belonged to an elaborate side chapel attached to the 
north of a monumental basilica. At season’s end it was 
possible to assess the monumentality of this complex. 
What emerged was a large three-aisled basilica-style 
church adorned with decorated mosaic floors, together 
with an elaborate chapel and adjoining rooms to the 
north. However, the 2019 season only revealed the cha-
pel and the eastern part of the main church’s northern 
aisle (Figure 8). In addition to the architectural finds, 
new inscriptions were unearthed in all excavated areas.

Based on the discovery of dated inscriptions and 
attested architectural changes, a preliminary, tentative 
building phase sequence could be offered as follows 
(Figure 9):

Phase 1: The main church (represented by only 
partially excavated northern aisle at the end of July/ 

August 2019 excavation season), constructed in the 
early fifth century CE.

Phase 2: The elaborate chapel attached in the mid- 
fifth century CE to the northern aisle’s eastern part, on 
its north.

Phase 3: A series of rooms added to the Phase 2 
chapel’s west, abutting the church’s northern aisle as 
well.

Post-excavation the exposed remains were again 
covered up with geotextile and backfilled using clean 
sand and sediments removed during the excavation 
(Figure 10). Before embarking on the final campaign, 
a Ground Penetrating Radar survey of the backfilled 
and unexcavated parts of the entire area was con-
ducted on September 10, 2019.

3.2.2. Ground Penetrating Radar (GPR) survey
GPR is a non-destructive electromagnetic geophysi-
cal technique that maps the subsurface using radio 
waves. The GPR instrument transmits electromag-
netic radio pulses into the subsurface and receives 
them back, measuring the time elapsed between the 
transmission and any reflections from subsurface 

Figure 8. Post-season orthophoto, July/August 2019 (created by Slava Pirsky and Sergey Alon).
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discontinuities (the two-way travel time – TWT). 
Reflected electromagnetic waves indicate discontinu-
ities in the dielectric properties of the ground. 
Archeological features buried at shallow depths 
may generate a detectable contrast in the dielectric 
properties (Daniels 1996). The GPR is moved along 
a path and simultaneously collects the reflected 
radio-frequency (RF) intensity as a function of time 
(a radiogram trace or file per location) and a GPS 
position (in each file header). A GPR scan produces 
a 2D profile of the subsurface. Numerous scans are 
collected close to each other that effectively cover 
the entire area of interest. The data are assembled 
offline to generate maps of reflectance for each 

TWT, also known as time slices (Goodman, Nishi-
mura, and Rogers 1995). Subsequent signal proces-
sing is used to refine the GPR maps and enhance 
the clarity of the imaged features of any potential 
underground objects. Partially excavating a small 
area, a practice known as “ground truthing,” can 
be used to validate and enhance the confidence in 
the interpretations drawn from GPR images.

The GPR was chosen to be used in this research due 
its advantages: relatively ease in collecting data and 
high lateral and vertical resolution. Besides these 
obvious advantages, in this case the contrast between 
the site’s sandy soil and the different materials com-
prising the archaeological materials makes the GPR 

Figure 9. Church complex post-excavation with three tentatively suggested constructional phases: Phase 1 (blue); Phase 2 (red); 
Phase 3 (green) (created by Slava Pirsky).
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Figure 10. Post-season aerial photograph of the covered complex.

Figure 11. Excavation area (left) and GPR scan transects (right).
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method most suitable and able to produce results with 
a high resolution as compared to other geophysical 
methods.

The primary purpose of using GPR in this research 
was to understand roughly where more archaeological 
features could be found, to indicate where physical 
excavation would be most promising. Hence, data 
was acquired broadly and based only on GPS without 
marks.

The GPR scan data were scanned using a Cobra 
CBD GPR device with simultaneous central frequen-
cies of 200, 400, and 800 MHz and can received a 
multi-frequency band from 50 to 1,400 MHz. The 

Cobra GPR (CBD) antenna transmits pulses with tri-
ple frequencies in a blended pulse form. The CBD 
antenna selects the optimal frequency needed for 
all layers and targets at different depths. The profiles 
were acquired over an area of about 1700 m2 and 
included 45 profiles of about 1500 m total length 
(Figure 11). Inter-profile spacing averaged 1.0–1.5 
m. All GPR scans were acquired at intervals of 1 
cm and with 512 samples per trace, resulting in a 
high spatial resolution, as required for archeological 
investigations. A time window of 50 ns was used to 
ensure depth penetration following expected feature 
depths. The wheeled GPR device, which carries a 

Figure 12. Schematic view of the GPR processing sequence (after Darvasi, Agnon, and Finkelstein 2022).
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GPS logger (GT-600) for positioning, was pushed at 
an average walking speed of about 0.5 m/s in a con-
tinuous mode along parallel transects. For the device 
used, positioning was also constrained by a magnetic 
wheel counter, with the count being logged alongside 
the GPS solution in the header of each radiogram. 
This allowed for a series of consecutive adjacent 
radiograms to be plotted together, producing a 
radargram that provided an image of the subterra-
nean section.

The data collected from the GPR scans were 
processed using GPR-SLICE v7.MT software, employ-
ing the following basic GPR processing steps (Figure 12): 

1. “Time-zero corrections”: Shifting time to account 
for air-wave arrival.

2. “De-wow filter”: Removing low-frequency noise.
3. “Background filter”: Eliminating direct waves, 

ringing noise, and any erroneous horizontal 
banding.

Figure 13. GPR depth slices. Yellow-red colors indicate anomalies.
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4. “Gain function”: Enhancing signals at greater 
depths to offset signal loss due to absorption and 
geometric scattering.

5. “Frequency filtering (bandpass)”: Filtering out high 
and low frequencies that are not relevant, based on 
an analysis of the spectrum frequencies.

Following these steps, the data were further 
refined. Hyperbolas found over the TWT plotted 
against distance helped in migrating the data from 
time to depth. This was done using the hyperbola 
fit tool with an optimized velocity of ∼0.13 m/ns. 

After filtering each 2D scan, the data were gridded, 
using the inverse distance algorithm with a setting 
of 2. Finally, the data were smoothed with a 5 × 5 
low-pass filter. This process resulted in the pro-
duction of time-slice maps at selected depth inter-
vals, creating a detailed 3D volume of the subsurface.

In the depth slices shown in Figure 13, indications 
of where archeological remains might be located can 
be observed. The broad result of the depth slice is 
due to the 5X5 low-pass filter, and this is used to 
understand roughly where more archaeological 
remains can be found. Specifically, the GPR data 

Figure 14. Orthophoto at July/August 2021 season end (created by Slava Pirsky and Sergey Alon).
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revealed shallow features (∼10 cm depth) on the wes-
tern side of the area previously excavated. In contrast, 
on the eastern side, significant anomalies are present 
at greater depths (>40 cm). This disparity in depth 
detection is attributed to the uneven depth of the 
loose sands, which are thicker towards the southeast-
ern, yet-to-be excavated, part of the site. Thus, the 
GPR survey validated the earlier findings of the 2019 
excavation and provided a guide to new areas for 
investigation, enhancing comprehension of the 
archaeological extent of the church complex.

The strategic plan for the 2021 excavation season 
integrated the insights gained from both the 2019 
archeological discoveries and the indicative interpret-
ations from the GPR survey, which as mentioned had 
revealed strong anomalies to the southeast of the pre-
viously excavated remains. These anomalies were 
identified as likely key components of the basilica, 
namely the eastern and the most important part of 
the basilica’s nave, including a central main apse, 
and its southern aisle. The 2021 excavation season, 
therefore, focused on these areas. The archeological 

Figure 15. Final stratigraphic and architectural phases of the excavated complex (created by Slava Pirsky, Liora Bouzaglou, & Alex-
ander Fantalkin).
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excavations conducted in 2021 indeed corroborated 
the GPR interpretations with high precision, with 
the unearthed structures closely matching the GPR 
predictions.

3.3. July/August 2021 excavation season and 
Ground Penetrating Radar survey during 
excavation

3.3.1. Brief synopsis of final results
At the end of the 2021 final season, the surviving 
parts of the entire large three-aisled basilica-style 
church with associated buildings were exposed. The 
complex measured 18.52 × 23.64 m (with the apse, 
the length was 25.44 m). Unfortunately, unsuper-
vised modern construction activity in the early 
1980s had destroyed parts of the narthex and the 

major parts of the central nave and southern aisle 
(Figures 10, 14).

An uncommon number of dated inscriptions, incor-
porated into the numerous, surviving mosaic floors, as 
well as evidence from dating recovered coins, suggest 
that the complex was used in the period ca. 400–600 
CE.5 Several inscriptions contain a year and an indiction 
based on a chronological system using the city of Rome’s 
millennium, celebrated by the emperor Philippus Arabs 
in 247/8 CE to mark 1000 years since the city’s tra-
ditional 753 BCE foundation date, and views this date 
as a chronological anchor for calculating the date of Cre-
ation (Grumel 1958, 146–153; Mosshammer 2008, 268– 
272). This system is very unusual for the region, and it is 
conceivable that it was established at Ashdod-Yam and 
possibly later adopted by additional Christian commu-
nities (Di Segni, Bouzaglou, and Fantalkin 2023).

Figure 16. A semi-transparent map of the excavation orthophotos overlaid onto one GPE depth slice map. A. A post-2019 season 
orthophoto. B. A GPR depth slice (0.6 m) overlaying a post-2019 season orthophoto. C. A post-2021 season orthophoto. D. A GPR 
depth slice (0.6 m) overlaying a post-2021 season orthophoto, demonstrating the strong correlation between the GPR images and 
the actual excavation findings.
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The earliest inscription (415/6 CE), found in the 
southern aisle, mentions a bishop Heraclius, together 
with Gaianus the priest and Severa the deaconess 
(Inscription 2 on Figure 15). The same Heraclius is 
known as a bishop of Azotos who attended the Coun-
cil of Ephesus in 449 CE and also the Fourth Ecume-
nical Council at Chalcedon in 451 CE. A series of 
memorial inscriptions, mainly for deaconesses but 
also for deacons, were found in the main church’s 
northern aisle (Inscriptions 5–9 on Figure 15). Two 
bishops of Ashdod, mentioned in inscriptions else-
where in the church (Inscriptions 12–13 on Figure 
15), are not attested so far in any other known histori-
cal source. The church’s central apse housed the main 
altar, and a tomb with a single skeleton, probably dat-
ing to the Late Roman period. It further seems that the 
entire church complex was built around and aligned 
with this tomb, which is believed to have belonged 
to a saint or martyr. One indication is that this tomb 

was the only burial in the church not recycled in 
later times as a mass grave. Many other tombs, discov-
ered beneath hasty repairs to the mosaic floors, were 
clearly turned into mass graves in the sixth century 
CE and yielded dozens of skeletons covered in lime.

The complex demonstrated clear signs of destruc-
tion toward the end of the sixth century CE. Although 
many Byzantine churches exhibit burials and memorial 
inscriptions, the quantity of texts in the church discov-
ered at Ashdod-Yam, the exclusive use of the millen-
nium of Rome calendar, and the high number of 
female ministers mentioned in these inscriptions 
make it unique (Di Segni, Bouzaglou, and Fantalkin 
2023; Habas 2023). Based on the discovery of additional 
dated inscriptions during the July/August 2021 exca-
vation season and its exposure of other parts of the 
complex, the final stratigraphic sequence of the build-
ing phases has been refined as follows (Figure 15) (fol-
lowing Di Segni, Bouzaglou, and Fantalkin 2023):

Figure 17. Ground-truthing and deciphering GPR profiles (a): An interpreted GPR profile with the excavated area following data 
acquisition. Yellow symbols and Photo 1 indicate the mosaics. Light blue symbols and Photo 2 indicate collapse of roof material. 
Green symbols and Photo 3 indicate a robbed wall. Red symbols and Photo 4 indicate the remaining foundations of stone walls.

STAR: SCIENCE & TECHNOLOGY OF ARCHAEOLOGICAL RESEARCH 15



Phase Ia: The church was constructed in the late 
fourth or early fifth century CE, at the latest. At this 
time, it comprised a central apse and a nave flanked 
by northern and southern aisles. Two rooms (Rooms 
4 and 3, presumably used as service rooms) and the 
narthex running west across the edifice’s width were 
probably also built as part of the original program.

Phase Ib: This phase relates to the installation of 
several tombs in the northern aisle.

Phase IIa: This corresponds to the construction of 
a northern chapel (Room 6), which was added to the 
northern aisle.

Phase IIb: This corresponds to a westward enlarge-
ment of the chapel (Room 6). Room 5 was created in 
order to fill the space between the existing chapel and 

the block formed by Rooms 4 and 3. The western clos-
ing wall of Chapel Room 6 was dismantled, and the 
area was repaved with mosaic. An entrance was 
added to access Room 4 from Room 5.

Phase III: This phase relates to the addition of 
Room 1 to the narthex’s north side in the early sixth 
century CE. Around the middle or in the second half 
of this century, a new mosaic pavement was fashioned 
in Room 3. During this phase, several excavated 
tombs, discovered beneath patchy repairs to the 
mosaic floors in different parts of the church, had 
been converted to mass graves. It remains to be seen 
if this evidence may be connected to the so-called Pla-
gue of Justinian (cf. Meier 2016; and see, contra Mor-
dechai et al. 2019; and response, Meier 2020).

Figure 18. Ground-truthing and deciphering GPR profiles (b): An interpreted GPR profile with the excavated area following data 
acquisition. Light blue symbols and Photo 1 indicate an excavated grave. Red symbols and Photo 2 indicate the foundation of a 
stone wall. Green symbols and Photo 2 indicate a mosaic pavement.
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3.3.2. Interpretation of 2D GPR scans
Although the depth slices obtained during the GPR 
survey prior to the July/August 2021 season supplied 
information primarily regarding the surveyed struc-
ture’s outline and borders (Figure 16), the post-exca-
vation study of the 2D GPR scans provided 
additional valuable information about specific archeo-
logical features (cf. Conyers 2023).

A comparative analysis of the 2D GPR scans along-
side the actual archeological remains revealed a signifi-
cant number of anomalies, or targets. These anomalies 
represented various archeological features, such as 
surfaces, walls, and pits. Further examination of the 
excavated findings, when viewed through the prism 
of the GPR data, enabled us to decipher several col-
lected GPR profiles. Notable features, already dis-
cerned in the existing 2D scans, included a surface 
mosaic pavement between the walls of the structure, 
the stone foundations of the walls that were robbed 

in antiquity, and some collapse material (such as 
roof tiles and mud) that sealed the mosaic pavements 
(Figure 17, 18). Although this successful interpretation 
emerged post-factum, it demonstrates the substantial 
potential of GPR surveys. In this case, these accurate 
interpretations of the GPR data can now significantly 
contribute to any future archeological investigation of 
the surrounding area.

3.3.3. GPR survey during the excavation
One GPR scan was acquired over the mosaic pave-
ment of the northern aisle. Based on the series of 
memorial inscriptions and mosaic pavement repairs, 
underground tombs were suspected here (Figure 19). 
The interpretation of this radargram indicates three 
to six cavities, of which several may be connected; 
pointing to the presence of unexcavated burial spaces 
beneath the repaired mosaic pavement. The exca-
vation discovered similar actual tombs beneath hasty 

Figure 19. GPR scans and anomalies found in the suspected tombs.
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mosaic floors repairs in several different locations 
across the church area (Figure 20), and the GPR 
reasonably indicates a similar situation.

4. Conclusions

In this case study, we have explored the use of two geo-
physical techniques in the archeological investigation 
of the Early Byzantine Ecclesiastical complex at Ash-
dod-Yam. The deployment of Electrical Resistance 
Survey (ERS) and Ground Penetrating Radar (GPR) 
before and during the project facilitated the develop-
ment of excavation strategies that were ultimately pro-
ven reliable and successful.

The ERS conducted prior to the 2019 excavation cam-
paign successfully detected a semi-circular anomaly, 
initially identified as the apse of a small church. The pre-
liminary assessment was later revised when it was 
revealed to be the apse of an elaborate side chapel, 
adjoining a monumental three-aisled basilica.

Prior to the 2021 excavation campaign, detailed 
GPR scans produced a 3D volume. These revealed sev-
eral strong anomalies indicative of potential buried 
targets. A large anomaly, approximately 20 m wide 
and at depths ranging from 10 to 40 cm, was observed 
on the south side of the research area, suggesting the 
extent of the archeological features. The anomalies 
were interpreted as key basilica elements – the eastern 
and most important part of the nave, with a central 
main apse and the southern aisle of the church. The 
subsequent 2021 excavations confirmed these 
interpretations. Archeological features of a unique 
ecclesiastical complex precisely matched the GPR- 
detected anomalies. Moreover, the post-excavation 
analyses of 2D GPR scans provided additional valuable 

information about specific archeological features, such 
as the location of intact mosaic pavements, stone 
foundations of walls that had been robbed in antiquity, 
as well as the collapse material (such as roof tiles and 
mud) that sealed these pavements.

This correlation between the GPR interpretations 
and the actual findings underscores the immense 
potential of GPR data in guiding future archeological 
investigations in the surrounding area. Additionally, 
a GPR scan over the mosaic pavement of the northern 
aisle, carried out during the 2021 excavation cam-
paign, indicated a potential series of underground 
tombs yet to be excavated. This finding is of high sig-
nificance for future site preservation and for presen-
tation efforts aimed at the general public.

Overall, this study demonstrates the effectiveness 
and advantages of deploying independent geophysical 
methods for any prospective archeological investi-
gation, before and during excavation. More specifically, 
it validates the significant potential for coordinated ERS 
and GPR investigations to reduce the operational costs, 
increase the probability of finding archeological targets, 
and guide heritage preservation considerations.

Notes

1. The excavation (permit G-78/2017), directed by Alex-
ander Fantalkin on behalf of the Institute of Archaeol-
ogy at Tel Aviv University (TAU) in cooperation with 
Saar Ganor from the Israel Antiquities Authority 
(IAA), was conducted with a small group of volunteers 
over five days. Shaike Lender (IAA) served as area 
supervisor. The post-excavation restoration works 
were conducted by the IAA team (Southern District).

2. The excavation (permit G-50/2019), directed by Alex-
ander Fantalkin on behalf of the Institute of 

Figure 20. Two excavated graves, southern basilica aisle (created by Sasha Flit).
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Archaeology at TAU, was conducted with a group of 
ca. 15 students and volunteers over four weeks. Liora 
Bouzaglou (TAU) served as area supervisor, assisted 
by Yuval Hai (TAU). The post-excavation restoration 
works were conducted by the IAA team.

3. The excavation (permit G-26/2021), directed by Alex-
ander Fantalkin on behalf of the Institute of Archaeol-
ogy at TAU, was conducted with a group of ca. 30 
students and volunteers over five weeks. Liora Bouza-
glou (TAU) served as area supervisor, assisted by Yuval 
Hai (TAU) and Eli Itkin (TAU). The post-excavation 
restoration works were conducted by the IAA team.

4. The actual survey, including the necessary equipment 
and expertise, was conducted by John Hunt (Oxford, 
UK), to whom we extend our deepest thanks. During 
the field-survey, he was assisted by Paul Brindza and 
Alexander Fantalkin.

5. The inscriptions were translated and interpreted by 
Dr. Leah Di Segni, and the mosaic study was con-
ducted by Dr. Lihi Habas (both of the Hebrew Uni-
versity of Jerusalem).
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