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SUMMARY

The paper presents the results of magnetic survey and archaeological research at the historical
site Iliv hillfort near Lviv. The discovered numerous archaeological samples, the shape and
features of ceramics indicate that the investigated site is multilayered. The earliest settlements
belong to the Funnel Beaker culture (3650/700-3300 BC) and to the Cucuteni—Trypillia culture
(3300-3100 BC). Most of the discovered objects on the site belong to the Princely Era.

The spatial relationship of the discovered archaeological sites with the identified magnetic
anomalies is established. Preliminary magnetic surveing before the start of archaeological
excavations are certainly a good practice and allow for high-quality research planning and
reduce the time and resources spent on searching for hidden archaeological objects.
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Introduction

The main goal of the magnetic surveying at the ,,Iliv Hillfort“ site was to analyse its anomalous magnetic
features for more accurate laying of archaeological excavations and further study of this archaeological
site. Its is located in a forest on the southeastern outskirts of Iliv village (Stryi district of Lviv region)
on Pechera Mountain, 391-397 m above sea level and 85 m above the river occupying its northern edge
(Fig. 1). In this place, the slopes of the cape are very steep with outcrops of sandy limestone cliffs. A
man-made cave is found on the north side of the steep cliffs. The headland arrow is dug up with two
rows of ditches with ramparts, located 50 and 100 m from its northern edge, respectively. The main site
of the hillfort, where the main research was carried out, has a triangular shape with a length and width
of about 50 m. Its central part, about 10 m wide, slopes down to a terrace in the western direction. On
the north-western side of the mountain flows the Ilovets River, a left tributary of the Dniester River
(Fig. 1).

The settlement in Iliv village was discovered in 1985 by D. Pavliv and O. Korchynskyi (Korchynsky,
2010). The researchers described the settlement and the archaeological material in very general terms,
and concluded that it is the remains of a pagan sanctuary of the ancient Slavs of the 10th-13th centuries.
In order to clarify the development of the central area of the settlement, archaeological excavations
were planned for 2023. Magnetic survey preceded archaeological research.

Methodology and results of research

The use of magnetometry to study the planning structure of settlements and hillforts is quite successful
(Fassbinder, 2023, Martorana et al., 2023). However, the best results are achieved when combining the
methods of magnetometry, ground penetrating radar (GPR) and electrical resistivity tomography (ERT)
(Fontana and Wieke de Neef, 2024, Pro et al., 2020, Harris et al., 2017). The analysis of the spatial
correlation of geophysical anomalies obtained by different methods is fundamental to obtaining a
correct archaeological interpretation.

Mg

/

=
- &7,

< Trench 2

Magnetometer
survey area
L ’—,—
N\ [guas ]
Tren‘m/

= -{_fivano-Frankivsk
iy

ILIV HILLFORT

10m

Figure 1 Location of Iliv hillfort, schematic plan of the location of the site on Pechera Mountain
according to (Korchynskyi, 2010) (I1- outcrops of sand and limestone cliffs; 2- earthworks, 3- ditches;
4- archaeological excavations; 5- small depressions; 6-magnetometer survey area), the area of the
magnetometer survey and the location of the archaeological excavations (Trenches 1, 2).

Archaeological objects of Princely Era (Old Rus’) are highlighted in blue, of Funnel Beaker Culture in
red.
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Magnetic surveying on Iliv hillfort was performed using a Portable Double Triaxial Magnetometer
MagWalk Sensys in vertical position. Previously, we used this device parallel in time with GNSS-RTK
measurements and total station (TPS method), which significantly improved the quality of magnetic
results. Despite the trees and bushes, the TPS method provides satisfactory integration of MagWalk
GNSS data with more or less smooth tracks, lengths and distances that correspond to real tracks on the
ground. The methodology for performing measurements using the TPS method is described in detail in
(Kuderavets et al., 2023).

In the central part of the hillfort, an area measuring for magnetic survey 40 by 14 m was laid out. Fig.
2 shows the calculated vertical gradient of the magnetic field T between the upper and lower MagWalk
Sensys sensors. The measurement results showed that the structure of the magnetic field here is quite
complex. There are numerous of anomalies of different nature, shape and spatial dimensions. There are
also interference-anomalies, the so-called ,heading error* anomalies, which are caused by uneven
operator movement and sensor deviations (Martorana et al., 2023).

A significant magnetic anomaly in the southeastern part of the site is noteworthy. The magnetic anomaly
is paired with a negative component on the northern side, minus 200 nT, and a positive component on
the southern side, plus 800 nT. The anomaly is several metres wide and over 14 metres long, which
corresponds to the width of the study area. The anomaly is confined to the north-western slope of the
berm and can be traced along its entire length. According to archaeological research by (Korchynsky,
2010), the rampart itself could have served as a ‘sacrificial belt” with a chain of fires, burnt animal bone
remains, which could have significantly changed the magnetic properties of the environment. As
described (Korchynsky, 2010), a rectangular conical pedestal was attached to the inner slope of the
rampart, approximately in the middle of its length. Given that this is a kind of ‘altar’, the magnetic
anomaly in the southeastern part of the site could be caused by it.

Due to the substantial amplitude of this anomaly, the search for anomalies from possible archaeological
features did not appear clearly on the rest of the site. Therefore, the area was scanned again, excluding
the rampart and its slope. The new results of the magnetic survey of this area 30 by 14 metres are
represented on Fig. 2 (a, below). The range of T field values is from minus 70 to plus 100 nT. In the
northeastern part, a positive alternating wide anomalous zone measuring 10 by 6 metres is noteworthy.
This anomalous magnetic area was recommended for archaeological excavations.

In order to clarify the construction of the central area of the settlement, two trenches measuring 2x15
metres were laid along it in a south-north direction. Because the discovered objects penetrated the walls
of the excavations, their area had to be increased. The stratigraphy of the soil here is quite simple: 5 cm
is podzolised forest soil; the next 15-20 cm is grey loam, which is the cultural layer; below that are dark
brown mainland loess with outcrops of Miocene sandy-limestone rocks (Fig.2, b).

As aresult of archaeological research on Iliv hillfort an area of 159 m? was uncovered and 1068 artefacts
were found, including 972 fragments of pottery, 80 flint products, 6 stone and 9 metal products, and 15
objects were recorded. It was found that the site is multi-layered and was inhabited in different historical
periods. Most of the objects discovered in the settlement's pit belong to the Princely Era. An unexpected
discovery was the presence of a significant amount of Cucuteni-Trypillia ceramics from the late CII
stage, which indicates the existence of a separate settlement here. The earliest settlement was the one
of the Funnel Beaker Culture of the mid-4th millennium BC. It has the remains of a burnt-out clay house
in the form of a cluster of smudges, and a utility pit was found nearby.

Most of the discovered archacological objects were pits of various shapes and spatial sizes, both of an
household nature and pits from pillar structures. There is a certain connection with magnetic anomalies.
The objects are concentrated in the places where the positive part of wide magnetic anomalies turns
negative. The positive part of the magnetic anomalies is most likely caused by a black humus filling,
which probably had high magnetic characteristics. In Trench 1, these are, for example, objects 1 and 3.
The most interesting is the coincidence of magnetic extremes with objects in trench 2. This is object 4.
Here, 30 sherds of Princely Era pottery, 15 Funnel Beaker Culture, 1 Cucuteni Trypillia Culture and 6
flint products were found in a humus black fill. Object 15, which is the remains of a ground structure
in the form of a 2x2.5 m clay pile, did not clearly appear in the magnetic field. This accumulation
consisted of small and larger pieces of burnt clay. This fact may indicate that these are the remains of a
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wall of a ground structure that had collapsed to the middle. Among this coating were found 9 fragments
of pottery, two flint plates and one fragment of a pottery. Another 37 fragments of pottery were found
under the wall, at a depth of 40 cm.

sections with mostly negative
magnetic anomalies
sections with mostly positive
magnetic anomalies

- - - "heading error " magnetic anomalies

archaeological objects
of Princely Era (Old Rus”)

. archaeological objects
of Funnel Beaker Culture

Figure 2 Results of magnetic survey using a Portable Double Triaxial Magnetometer MagWalk Sensys
at the 1liv hillfort site (a). The sensitivity of the device is 0.3 nT, reading frequency is 200 measurements
per second. (200 Hz). The vertical position of the device was chosen, where the lower sensor is placed
at a distance of 0.3-0.4 m above the ground, and the upper one, respectively, at 1.30-1.40 m.
Measurements were carried out by "snake" along stretched lines (tracks) with distance between them
was 0,5 m. The scanned area is 40 by 14 meters (top) and 30 by 14 meters (below). Magnetic field
gradient T in colour gradations (+/-20 nT) and grid construction in Magneto 3.11 Sensys Software with
512 colour scala, red is high. Archaeological excavations (b). Plan and stratigraphy. 1-sod; 2-tree
roots; 3-grey loams; 4-frames; 5-lime stones; 6, 7-archaeological objects, 8, 9-clay coating.
Interpretation (c). Areas of positive and negative magnetic anomalies.

Conclusions

The discovered numerous archaeological samples, the shape and features of ceramics indicate that the
investigated site is multilayered. The earliest settlements belong to the Funnel Beaker culture
(3650/700-3300 BC) and to the Cucuteni—Trypillia culture (3300-3100 BC). Most of the discovered
objects on the site belong to the Princely Era.
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The structure of the magnetic field allows us to conclude that the discovered archaeological objects are
somewhat related to the identified magnetic anomalies. Black soil sediments with humus are likely to
be responsible for the significant intensity of the magnetic anomalies. On the other hand, the area where
the remains of burnt clay plaster of the wall of the Funnel Beaker culture's residential and household
building were found did not clearly appear in the magnetic field.

However, preliminary magnetic surveying before the start of archaeological excavations are certainly a
good practice and allow for high-quality research planning and reduce the time and resources spent on
searching for hidden archaeological objects.
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