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Abstract. Georgia, Kakheti, Sagarejo, Ninotsminda Monastery Complex. Ninotsminda Cathedral is a notable monument 
dating back to the 6th century. It was built on an old idol site [1, 2] during the time of Saint Nino. Within the framework 
of the Ninotsminda Complex Geophysical Expedition, archaeogeoradiolocation work was carried out using the Zond-
12e georadar, 500MHz screened and 150MHz dipole staff antennas [3, 4, 5, 6]. Georadiolocation data were collected, 
processed and interpreted using the Prizm 6 staff software. Georadiolocation profiles/GPR-sections were conducted in 
the inner courtyard of the monastery and on the territory of the monastery itself. This paper presents the results GPR-
section obtained and interpreted by the 500 MHz antenna conducted in the inner courtyard of the monastery complex. 
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Introduction 

 
Fig. 1. Remains of the walls and surroundings of the 
Ninotsminda Cathedral in the territory of the complex 

 
Fig. 2. Remains of the walls and interior of                     
the Ninotsminda Cathedral 

 

 
Fig. 3. Schematic drawing 1. 
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To create a large dome space, an additional small stall was inserted on the diagonal axes between the 
four apses in the corners of the central square. From the outside, the temple was a star-shaped building in 
plan, with semicircular apses arranged alternately according to size. Only the altar apse in the middle, where 
the windows are cut, has a pointed shape (Fig. 1- Fig. 3). The building was a developed form of the tetra-
conch and a direct predecessor of the cross-type monuments. The temple was extensively renovated many 
times (XI-XII centuries, XVI centuries). It was destroyed during the earthquakes of 1824 and 1848. 

Environment and Instrumentation 

A schematic drawing 1 of shows the location of the archaeo-geo-radiolocation profiles/GPR-section 
conducted on the territory of the Ninotsminda complex. 

The small rectangle corresponds to the territory of the temple, and the large rectangle corresponds to the 
temple courtyard. The arrows show the approximate directions of the conducted geo-radiolocation cuts. 

The Zond-12e georadar and the Prizm-2.6 software used. 
The geo-radiolocation profiles were conducted with 500 MHz shielded and dipole 150 MHz antennas, 

three areas were allocated on the outer and inner territories of the temple. 
We present radargrams of geo-radiolocation cuts conducted on the territory of the Ninotsminda temple 

courtyard, area-1, for 7-8 meter penetration using a 500 MHz antenna. In addition, Prof-1 and Prof-2 inter-
sect each other at a distance of approximately 10m for Prof-1 and 17m for Prof-2. 

 
Fig. 4. Profile-1 was performed with a 500 MHz shielded GPR antenna. Profile length -21 m. 

 
Fig. 5. Profile-2 was performed with a 500 MHz shielded staff GPR antenna. Profile length -42 m. 

On the presented radargram (Fig. 4) the radio faces of objects containing vertical, mutually parallel sur-
faces containing a cavity are marked with white lines [7, 8, 9, 10], presumably of anthropogenic origin, e.g., 
a burial ground, an underground storage room, etc. The radio faces of objects, including those with a struc-
turally complex structure, are located on the radargram at distances: 2-5m, 6-9m, 9-16m. At distances of 17-
20m, a cavity containing a complex structure (17-18.75m) built of a strongly reflective material was marked. 
The radio face of this object also rests on the radio face of the object containing the cavity on its right side. 
Three meters below, at distances of 1.25-6.5m, a deformed radio image of an object, presumably of anthro-
pogenic origin, was also noted. 

On the presented radargram (Fig. 5) the radio faces of objects containing vertical, mutually parallel sur-
faces containing a cavity are marked by white lines, presumably the cavities are of anthropogenic origin, e.g., 
a burial ground, an underground storage room, etc. The radio faces of objects, including those of structurally 
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complex construction, are located on the radargram at distances: 10-15m, 21-27m. Also, a 38-40m cavity 
containing a complex, arched structure built of a strong reflective material. At a depth of 2 m, at distances of 
0-5m, the radio image of the object of the foundation part was also marked. 

Fig. 6. Profile-3 was performed with a 500 MHz shielded 
staff georadar antenna. Profile length -32m. 

Fig. 7. Prof-4 was performed with a 500 MHz shielded 
georadar antenna. Profile length-30m. 

On the presented radargram (Fig. 6) the radio faces of objects containing vertical and deformed, mutually 
parallel surfaces containing cavities are marked with white lines, presumably of anthropogenic origin, located 
on the top of each other, for example, burials, radio faces of objects, including those of structurally complex 
construction, are located on the radargram at distances: 1-5 m, 10-12 m. At distances of 17-20m, a complex 
cavity built of a strong reflective material, with an overlap, containing a structure (17-18m) cavity was 
marked. The radio face of this object is shifted and deformed on the right side. Three meters below, at dis-
tances of 0-1m, a radio image of the remnant part of the foundation was also marked. 

On the presented radargram (Fig. 7), the radio faces of objects, including those of structurally complex 
construction, Prof-4, are located at distances: 0-9m. At distances 11-13m, 26-27m, oblique planes containing 
a complex recess structure were marked. The radio face of this object rests with its right side on the radio 
face of an object containing a recess oval-like cavity at 28-39m. 

a. 
  

b.  

Fig. 8. Intersecting profile-1 and profile-2. 
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Fig. 8(a,b) shows the intersecting profile-1 and profile-2. It follows from the joint interpretation that the 
intersection point will clearly show the dimensions of the 3D spatial object, which is well confirmed by pre-
senting the intersection from two different perspectives, according to the radio images. 

Area-1. Conclusion 

At the intersection of Prof-1 and Prof-2, a common radio feature is recorded, which probably corresponds            
to an anthropogenic cavity with dimensions of 2x2m, at a distance of 10.5m for Prof-1 and 17.5m for Prof-2. 
When cross-sectioning profiles 1 and 2, the presence of a three-dimensional underground object was revealed 
at the intersection, which is well confirmed by presenting the intersection from two different perspectives. 

The georadar Zond-12e with its 500MHz shielded antenna revealed multiple georadiolocation radio fea-
tures representing various types of cavities, which correspond to anthropogenic objects. Their location Prof-
1, 2, 3, 4, 5, and depth are determined by the corresponding coordinates at the distances and depths indicated 
by the radar images. 
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