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Summary
Between the 11th and 16th July 2018 Grampus Heritage and Training Ltd undertook geophysical
survey on an area of open land to the north the town of Sahy, south Slovakia. The survey was
commissioned by local archaeologist Tibor Palinkas as part of a broader programme of research
into the archaeology of the site. Previous excavations have recorded Hatvan and Baden Culture
archaeological remains to the south of the survey area. A previous geophysical survey undertaken
by Grampus Heritage recorded a double-ditched enclosure on the top of the hill immediately to
the south of this survey area. Recent archaeological works on a new factory site to the east of this
survey area recorded over 20 bronze-age cremation burials. The aim of this survey was to
investigate the lower slope of the hill to the north of the double-ditched enclosure to investigate
the extent of archaeological activity at Na Vrsku

The survey results show good evidence of archaeological remains at the site, with clear
archaeological anomalies visible in both the gradiometer and resistivity data. A total of 311
possible pits are interpreted from the magnetometry data whilst the resistance survey suggests the
location of two parallel ditches in the south west corner of the survey area. Understanding the
chronology and relationships between these features can only be understood through targeted
excavation in future fieldwork seasons.
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1.0 Fieldwork Methodology
Magnetometry: The magnetometer survey was conducted using a Geoscan FM256 dual fluxgate
gradiometer system, with data processed using Geoscan’s Geoplot 3 software. Data was
downloaded daily and processed in the evenings to identify anomalies and inform the direction of
survey work the following day. The survey was conducted at the following resolution: 0.1nT
readings, traverse interval 0.5m, readings taken every 0.25m in the traverse direction. (0.5 X
0.25)
Resistivity: The resistivity surveys were conducted using a Geoscan RM85 resistivity meter with
multiplexer, a PA20 beam and parallel twin four probe array. The overall resolution of the survey
was 1-meter traverses with readings taken every 0.5 metres in the traverse direction. (1 X 0.5)
A physical grid of 20m cells was established on each site using hand tapes and grid pegs.
Traverse lines were established on each grid to enable accurate coverage of the survey area. The
same survey grid was used for both magnetometry and resistivity to allow for a direct
comparison of results.
Following completion of the geophysical survey, a total station (Leica TST) survey was
conducted which included the grid and known reference points to allow for accurate
georeferencing of the survey data and to enable anomalies to be located on the ground for future
research seasons. These survey points are shown alongside the results in appendix 1. The
orientation of north was established on site using a compass. More accurate orientation could be
achieved by georeferencing the survey results within a digital map dataset using the survey points
recorded.
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2.0 Results
The results of the magnetometer and resistivity survey are shown in Figures 2 to 9 in appendix 1
of this report. Interpretation is given in figures 7 and 8 for the magnetometry survey and in figure
9 for the resistance survey. Understanding of the anomalies will only be achieved through
excavation and the survey data should be viewed as a tool for the targetting of further fieldwork.
The parameters of the displayed data are shown in the key on the right-hand side of each plot.
For each area, several plots have been produced and studied to assist in interpretation including
raw data, positive, negative, bluescale, dot density and relief.
2.1 Magnetometry Survey
The magnetometry worked well on the site with no problems arising from underlying geology.
The background magnetism on the majority of the site is stable and consistent, proving that
gradiometer survey is an apropriate and useful technique in this part of Slovakia and could be
successfully conducted in other similar locations. The whole magnetometry survey is shown in
Figure 2 with a more detailed plot of the main archaeological area in figures 3-5. Interpretation of
the main anomalies is shown in Figure 7, whilst figure 8 uses red dots to identify and quantify the
number of pits on the site. The far north of the survey plot shows background disturbance from
underlying geology. This is the lowest part of the survey area, which slopes down gradually from
south to north.
The survey began in the south west corner of the grid because of the close proximity to the site of
previous excavations. The excavation area is shown with a brown outline in the survey plots. It
was apparent after the first day of survey that the magnetometers were detecting a large number
of sub-circular positive anomalies which can confidently be interpreted as pits. It was decided to
continue the survey and expand the grid in the hope that we could define the extent of this
archaeological activity and look for patterns in the spatial arrangement of these features.
The survey successful in recording the extent of the pits to the north and north east. The survey
area is defined on the western side by a very steep slope on the edge of the Ipel flood plain while
the area to the east is bounded by the fence of a new factory development. The pits appear to be
arranged in groups. The strongest pit or double-pit is located close to the centre of the pitted area
and may have two groups of associated pits as highlighted in yellow in figure 7. Interpreting the
function of the pits will only be possible through archaeological excavation however, the nature
of the pits in groups or clusters suggests that their position was marked above ground at the time
of construction.
The pits appear to be too large to be postholes for above-ground structures. Some of the features
may be storage pits associated with the fortified settlement to the south. Tibor Palinkas informed
us prior to the survey that over 20 cremations burials from the Hatvan culture were excavated in
2017 during the construction of the factory to the east of the survey area. It is possible therefore
that the pits recorded in the magnetometry survey represent a cremation cemetery. If this is the
case, the large anomaly located roughly in the centre of the pitted area may be significant and
may show that the cemetery expanded outwards from a central burial area (figure 7). The
significance of the spatial arrangement could be further investigated through excavation. Figure 8
assigns a red dot to each of the anomalies interpreted as a pit, giving a total count of 311. This
attempt to quantify the number of features is only approximate as some of the features may be
double-pits and may of the fainter anomalies may also be archaeological features with a weaker
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magnetic signal. The strong positive magnetic signal given by some of these features may result
from the presence of burnt material in the ground.
The gas pipe is clearly visible in the western side of the survey area, showing with a strong
magnetic signal (black and white striped line). The plough action on the field shows clearly
throughout the survey data as faint stripes aligned broadly east/west. A section of this ploughing
is highlighted with brown lines in figure 7 in the eastern part of the survey area. Also in the
eastern part of the area, outside of the main pitted area (green dotted line in figure 7), lie two
anomalies which may represent structures (highlighted in purple in figure 7). They are positive
anomalies though different in character to the clusters of pits. A straight linear feature can be
seen running through the survey area aligned broadly NW/SE and highlighted with a blue dotted
line in figure 7. This terminates at a possible metallic object within the survey area and is
interpreted as a modern service pipe, though the function is unknown.
2.2 Resistivity Survey
The resistivity survey worked well on the site but the instruments did not detect any evidence of
the clusters of pits recorded in the magnetometry survey. The straight linear feature interpreted as
a modern service pipe in the magnetometry survey also shows clearly in the resistivity data (blue
dotted line in figure 9).
The main features of interest lie in the south west corner of the resistance survey plot. Here, the
survey detected two parallel bands of low resistance which have the appearance of a doubleditch. These are highlighted with red dotted lines in figure 9. Although the magnetometry does
not show these possible ditches, it is also important that no pits are visible in this area in the
magnetometry survey. If these features are ditches, it is possible that the ditch-fill is magnetically
indistinct from the surrounding soil or that they are masked by a greater soil depth in this part of
the field. These features extend beyond the surveyed area to the south and to the north west they
meet the route of the gas pipe so we are unable to say if they turn to the north or continue to the
edge of the escarpment.
3.0 Conclusion
The geophysical survey has been successful in identifying a significant area of archaeological
activity at N Vrsku, with both magnetometry and resistivity revealing interesting targets worthy
of further investigation. The magnetometry survey revealed an area of approximately 1.5 hectares
containing a concentration of over 300 pits, many of which appear to be in groups. The date and
function of these pits could be further investigated through archaeological excavation. This could
establish the purpose of the pits as well as the timescale of activity at the site. The resistivity
survey revealed evidence of two possible ditches in the southwest corner of the surveyed area.
Although they only occur in a small portion of the survey, and are further disturbed by the
presence of a gas pipe to the south and west, these features could be investigated through
archaeological excavation to establish the nature and date of construction.
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APPENDIX 1
SURVEY PLOTS
FIGURES 1 to 9
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