Rokiskis 2018- Ground Penetrating Radar (GPR) Update

Introduction

The research project investigated selected research sites at and around the community of Rokiskis
using ground penetrating radar (GPR) from July 15- 21. The non-invasive GPR technique is based on
the propagation and reflection of pulsed high frequency electromagnetic (EM) energy. This field
technique can provide near surface, high resolution, near continuous profiles of archaeological sites.
GPR has become a popular method for investigation of the shallow subsurface because of the above
properties, and the availability of portable robust and digital radar systems. Publications resulting from
my past investigations, as well as others, have shown that GPR is a valuable, efficient and effective
research methodology (Jol, 1995; Jol, 2009; Jol and Bristow, 2003; Jol and Smith, 1991)

The GPR acquisition system, Sensors and Software pulseEKKO™ was used for the research
project. The GPR profiles were collected with a 500 Megahertz (MHz) antennae which provided
images of the subsurface (Figure 1). After some initial testing, the antennae separation for the project
was 0.5 m and to provide good horizontal resolution we used a step size was 0.02 m (Jol, 1995; Jol and
Bristow, 2003). To aid in data collection time, a carrier transport system was employed. Each trace
was vertically stacked with an appropriate sampling rate. The digital profiles were downloaded, saved
to an external hard drive, processed and plotted using pulseEKKO, GFP Edit and EKKO_Project
software packages. Basic processing included automatic gain control (AGC), signal saturation
correction, trace stacking (horizontal averaging) and point stacking (running average) as well as other
routines when necessary. Near surface velocity measurements were calculated. The profiles, where
necessary, will be corrected for topography. The application of radar stratigraphic analysis (distinct
signature patterns) on the collected data provides the framework to investigate both lateral and vertical
geometry and stratification of the archaeological features being assessed (Jol and Bristow, 2003; Jol

and Smith, 1991).



At each site, after initial testing was completed, we discussed a course of action with the research
team. Each of the sites with preliminary example datasets will be briefly discussed below. Work on
processing, interpretation, and analysis of the datasets will continue as historical and archival

information becomes available. Based on these results - further data collection is warranted.
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Figure 1 —Data collection at Site 1 — Olkin-Jofe Execution/ Mass Burial Site with a Sensors and
Software pulseEKKO ground penetrating radar (GPR) system utilizing 500 MHz antennae.



Site 1 — Olkin-Jofe Execution/ Mass Burial Site

(see Figures 2-9 for photos and preliminary images of the data collected)

The proposed Olkin-Jofe site is located just outside the town of Rokiskis and just inside a dense forest,
lining the edge of a wheat field roughly 65 to 75 meters from the adjacent gravel road. According to
witnesses, the bodies of Matilda Olkin, her family, and the Jofe family were executed and buried at this
site after being killed. An estimated nine bodies are believed to be buried at this site. Using the
pulseEKKO GPR system with 500 mHz antenna, we collected a grid at the field site that was recently
cleared, resulting in a surface littered with tree stumps and rocks. After shown a potential site, we
measured 70 m from the gravel road and laid out a grid within the cleared forest measuring 9m x 10m.
The initial data collection resulted in Y lines being collected with a line separation of 0.25 m resulting
in 36 lines being collected. Following our initial data collected we retruned to collect the X lines with
a line separation of 0.25 m resulting in 40 lines being collected.

Preliminary data analysis indicates a subsurface anomaly in the upper left corner of the grid.



Figure 2 — Discussing initial layout of grid at Site 1 - Olkin-Jofe Execution/ Mass Burial Site (based
on initial eyewitness accounts).

Figure 3 —GPR and laser level (topography) data collection at Site 1 — Olkin-Jofe Execution/ Mass
Burial Site.
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Figure 5 — Preliminary planview plot of grid data (50 cm depth) with 500 MHz antennae at Site 1 —
Olkin-Jofe Execution/ Mass Burial Site (red circle indicates possible subsurface anomaly).
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Figure 6 — Plan and slice view plots of grid data collected with 500 MHz antennae at Site 1 - Olkin-
Jofe Execution/ Mass Burial Site. Red circles indicate possible subsurface anomaly.
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Figure 7 — Line orientation for X and Y lines for grid data collection at Site 1 - Olkin-Jofe Execution/
Mass Burial Site.
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Figure 8 — Preliminary X and Y planview plot of grid data (50 cm depth) with 500 MHz antennae at
Site 1 — Olkin-Jofe Execution/ Mass Burial Site circle indicates possible subsurface
anomaly. We are continuing to work on the data processing for these planviews.
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Figure 9 — Preliminary X and Y planview plot of grid data (70 cm depth) with 500 MHz antennae at
Site 1 — Olkin-Jofe Execution/ Mass Burial Site circle indicates possible subsurface
anomaly. We are continuing to work on the data processing for these planviews.
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Site 2 — Trakas Mass Burial Site

(see Figures 10 - 17 for photos and preliminary images of the data collected)

The proposed Trakas Mass Burial Site is a site located in a forest outside the town of Rokiskis. Based
on eye witness accounts, approximately 30 people were executed in an adjacent field, then buried in
the forest. Two witnesses suggested two possible locations for the mass burial site. We investigated
both sites. At the first site (located closer to the highway), a 8m x 13m grid was laid out with 0.25m
line separations resulting in 34 lines being collected. Further back into the forest a 2" grid, 7m x 9m

was laid with out with 0.25 m line separation resulting in 27 lines being collected.

Preliminary data analysis indicates a subsurface anomaly at the second locatoin.

Figure 10 — Grid site for the first location at Site 2 — Trakas Mass Burial Site
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Figure 11 — Preliminary planview plot of grid data (50 cm depth) with 500 MHz antennae at the first
location of Site 2 — Trakas Mass Burial Site (no indication of subsurface anomalies the size
of mass burial size).
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Figure 12 — Transect plot with 500 MHz antennae for the first location at Site 2 — Trakas Mass Burial
Site — no indication of erosional truncations in the data.
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Figure 13 — Line orientation for Y lines for grid data collection at the second location of Site 2 —
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Figure 15 — Preliminary planview plot of grid data at (70 cm depth) with 500 MHz antennae at the
first location of Site 2 — Trakas Mass Burial Site (red circle indicates possible subsurface
anomaly).
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Figure 16 — Preliminary planview plot of grid data (80 cm depth) with 500 MHz antennae at the
second location of Site 2 — Trakas Mass Burial Site (red circle indicates possible subsurface
anomaly).
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Figure 17 — Plan and slice view plots of grid data collected with 500 MHz antennae at the second
location of Site 2 — Trakas Mass Burial Site. Red circles indicate possible subsurface
anomaly as well as showing disturbance (erosion) of the subsurface stratigraphy.
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