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The University of Hartford Research Group Project in Rhodes, Greece 

Preliminary Background Information 

Compiled by: 

Dr. Richard Freund, Maurice Greenberg Professor of Jewish History and Director, Maurice Greenberg 
Center for Judaic Studies, University of Hartford, Jon Gaynes and Ari Jacobson, videographers.  

A Short History of the Jews of Rhodes 

The history of the Jews of Rhodes goes back before the 2nd century BCE and is cited as a place where 
Jews had settled in the period of Maccabees before 172 BCE.  Citing an earlier tradition, Josephus 
Flavius, the first century CE Jewish historian, mentions the Jews of Rhodes.  One of the more significant 
stories about the Jews of Rhodes has to do with the Muslim conquest in the 7th century CE when the 
famed Colossus of Rhodes which had fallen down some 7 centuries earlier was dismantled and the Jews 
were assigned the task of exporting the metal covering overland to the Umayyad Syrian Caliphate.  
Jewish travelers in the Middle Ages mention the community.  

In the Crusades, the Jews of Rhodes was once again embroiled in the controversies between the 
Byzantine Empire and the Muslims.  The Templars Knights and the Jews lived near one another in the 
area of the walls of the Old City of Rhodes during the Middle Ages.  Later, the Jews are described as 
fierce defenders of the walled city (today called: Old Town) against the Turks in 1480. Under the Turkish 
Sultan Suleiman, the community prospered and many exiles from the 1492 expulsion from Spain came 
to live in Rhodes. The island was populated by ethnic groups from the surrounding nations, including 
Jews. Under Ottoman rule, they generally did fairly well, but discrimination and bigotry occasionally 
arose. In February 1840, the Jews of Rhodes were falsely accused of ritually murdering a Christian boy. 
This became known as the Rhodes blood libel. During the next four centuries, the Jewish community 
grew as new synagogues and Yeshivot (study houses) were built and Jews became craftsmen and 
merchants. The community prospered disproportionately to the size of the general population. Things 
changed in 1939. 

Part I of our Project involves the GPR survey of the synagogue of Kahal Shalom, which was 
reconstructed in 1577 and which seems to have been built over earlier versions of the synagogue. It is 
the oldest synagogue in Europe in continuous use so it is viewed as a national treasure.  We started talks 
with National Geographic on this idea: The History of the Jews in Rhodes through the synagogue project.  
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The Kahal Shalom Synagogue of Rhodes, Greece GPR Project 

What is our Goal? Multiple goals, even at the Synagogue. 

 

Kahal Shalom Synagogue of Rhodes restored in 1577 

We have to see what properties would be available for us to excavate. We will film all of the areas, 
cemeteries, buildings adjacent, and we will also check the area where the second synagogue of Rhodes 
was built up and where possibly the original synagogue may have been closer to the port which was 
converted after the siege of the Ottomans into a Church.  

There are- we assume- multiple layers to the present synagogue which has a cornerstone dated 1577 
but it has been reconstructed multiple times in the same place and the Jews have been in Rhodes at 
least from the first century CE. 
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Sardis synagogue from the 4th century CE 

The synagogue has an unusual feature of double aediculae (two shrines on the right and left of a central 
area where the ark should be but there is a door instead). It may well be that these "double aediculae" 
show a unique connection between the Jews of Rhodes and Jerusalem. The same feature of the double 
aediculae is found in the 4th century synagogue of Sardis, for example) and on the 3rd century mural of 
the Temple of Jerusalem on the wall of the Dura Europos Synagogue in Syria. This is important for the 
historiography of the Jews, the history of synagogues but we need to see if the feature was copied from 
the synagogue of Sardis, was just an anomaly of an architect of the 16th century or it was a repeated 
feature from early Rhodes synagogues.   Thus the Ground Penetrating Radar Survey that we will do of 
the synagogue may tell us about the earlier synagogues without having to excavate. The island of 
Rhodes came to be known as La Chica Yerushalayim, in Ladino, the Little Jerusalem. The question is 
whether this is due to the antiquity of the Jews there or their customs.  

 

Part II of the Project: The University of Hartford’s Holocaust Testimonies Project at Rhodes, Greece 

The “In Our Own Words” Holocaust and Genocide Interview Project at the University of Hartford is 
collecting testimonies from survivors of genocides and their 2nd and 3rd generation descendants is a 
project the Greenberg Center and is working to create a video archives with colleagues and students at 
the University of Hartford and partner institutions nationally and internationally.  We will be collecting 
the testimonies this summer when I am doing reconnaissance for the larger project.  Students work on 
editing during the semester and often take the testimonies in Hartford.  The group in Rhodes, Greece is 
a group of “Sephardic” (Mediterranean) Jews and their story as victims of the Holocaust in Rhodes, 
Greece is rarely told. All of our interviews that have been scheduled are from Eastern, Western and 
Central European Jews.  
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I will be traveling to Rhodes, Greece in Summer, 2014 on my way back from our Israel excavations and 
would like to take the testimony of some 20 Holocaust second and third generations survivors from 
Rhodes who will be in Rhodes from different places around the world to commemorate the 70th 
anniversary of the roundup of Rhodes’ Jews in July, 1944.  They have invited me to conduct the 
interviews and I am working myself on a much larger project on the ancient synagogue of Rhodes which 
will be done in January, 2014.  

Part III of the Project: The Rest of the Story-This is what National Geographic is very interested in 

 

We are hoping to do a ground penetrating radar survey of the Temple of Apollo in January, 2014 but we 
must still film the Acropolis of this Monte Smith in July. This Temple, only three km from the Rhodes 
town, where the synagogue is located, is indirectly connected to the story of the Colossus. Most do not 
know but the Colossus of Rhodes was covered in bronze and fell some 56 years after it was destroyed in 
an earthquake in the third century BCE. It apparently sat; as most destroyed massive architectural pieces 
did on the ground where they fell and were considered “taboo” to touch because it had been 
“destroyed by a divine act.”  In the 7th century CE; some 800 years after it fell, the Muslim leader 
Muawiyah arrived in Rhodes and conquered the area and gave the Jews the right to cart off the metal. 
Two medieval chronicles (one in Latin and another in Syriac, but many others copied the story) say that 
the Jews were involved in dismantling the Colossus’ metal and carted off 900 camels’ worth of bronze. 
This is one of the most extensive shipping of metal in antiquity and even if it is an exaggeration, it is a 
very important story.  It is quite possible that the synagogue of Rhodes may have received pieces of the 
Colossus and kept some in their Geniza or storage areas as a type of amulet or relic. This is what many 
communities would do. Not our main concern, but to find the Colossus’ base (which must be a massive 
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platform to accommodate a 100 foot statue and must be a stone, in place near the Temple of Apollo 
would be a simple GPR project as well.  

Mapping the Colossus 

Why the Monte Smith, at the Acropolis of Rhodes is where the Colossus was located 

  

 

I need to do reconnaissance at other sites and meet some archaeologists and geologists who are locals 
but I have been in contact with a specialist who has been writing on the location of the Colossus of 
Rhodes for the past 15 years. Everyone thought that the Colossus was at the port. They have been 
proven wrong. Millions of dollars were spent to do marine archaeology at the port and nothing was 
found. Professor Ursula Vedder a researcher from the University of Munich has an exact location on the 
acropolis of the main “hill” (not really a mountain) where the Temple of Apollo is located and it makes a 
lot of sense and most people agree with her now- the problem is there is no money for excavations in 
Greece-so nobody has done anything. But that we can test her theory (and suggest where to excavate 
exactly) and see if she is right is enough for now. I am hoping to film it so that we can convince National 
Geographic in January that it should be involved in this project. It is a story worthy of our skills.  The 
island of Rhodes in addition to the story of the synagogue has the looming and very interesting story of 
the Colossus of Rhodes (no remains have ever been found and they have no idea about where it was 
originally located). The most current theory is by Professor Ursula Vedder, (everybody wrongly assumed 
the Colossus was located at the port of Rhodes based upon medieval illustrators-and everyone invested 
in marine archaeology projects in the port and never found anything) was located on a hill where the 
Temple of Apollo was located (still in ruins on top of the hill there-3 kms from the center of the main 
town).  They have never done any GPR work there, nothing has been built on the hill, and it is a good 
target. If all three of these projects can be realized in January, 2015 we will have a wonderful project for 
exhibition, talks around the country, and excellent research that would indeed make an excellent 
television documentary. 
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Background for a Geo-Science Project at the Kahal Shalom 
Synagogue - Rhodes, Greece Project 

 
Research Team: 

 
Professor Harry Jol of the University of Wisconsin, Eau Claire, USA, Department of Anthropology and 
Geography, Chief GPR specialist. 

 
Professor and Dean of Natural and Environmental Sciences, Professor Philip Reeder, Duquesne 
University in Pittsburgh, PA is the Chief Geographer and Cartographer 

 
Chief Geophysicist Paul Bauman from Worley-Parsons, Inc., Calgary, Alberta, Canada. 

 
Professor Richard Freund, Director of the Project, Maurice Greenberg Professor of History at the 
University of Hartford and Director of the Maurice Greenberg Center for Judaic Studies, is the consulting 
archaeologist. 

 
 

The Kahal Shalom Synagogue Project 
January 15-22, 2014 
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There is a parallel to the Rhodes synagogue it is the ancient synagogue of Sardis. 
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The 4th century synagogue has two aediculae like the one in Rhodes. 
 

The ancient synagogue of Ostia also has two aediculae as well. The area “E” was originally connected to 
area D where the central shrine is located 
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There are ancient synagogues in Israel which have this two aediculae. The ancient 4th century 
synagogue of Galilee at Chorazin, for example. 

 

 
 

Synagogues in the south of the country, closer to Jerusalem have these two aediculae in the actual 
synagogue architecture but they are only assumed to be niches for candelabra. 

 

 
 

Susiya synagogue of Israel from the 4th century 
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Eshtemoa Synagogue of Israel of the 4th century 
 

It was a well-known feature for two aediculae in the Roman period especially and is found at the Roman 
period burial area of Bet Shearim as well. 

 

 
 

Bet Shearim, Israel 4th century tombs 
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And the two aediculae styling was found on objects and lintels of some synagogues but not all. It seems 
to have captured the imagination of some but not necessarily all of the Jews of Galilee and the Diaspora. 

 

 
 
 
 
 

And the lintel of a northern Israel synagogue has the two aediculae with the central Menorah in the 
center. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

There are three different theories as to why there are two aediculae 
 

A Copy of Roman Architecture 
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Ephesus 
 
 
 
 

Miletus Roman period Temple porch of Serapis gate with three entrances reconstructed 
 

 
 

The Two Aediculae were purely functional. It was a depository/reliquarium for other holy texts that 
would be used in the synagogue. 
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Were the Aediculae features copied? Part I-Yes, but they were Functional:  Borrowed from Roman 
architecture by Jewish builders. The word aedicula is the diminutive of the Latin aedes, a temple 
building or house and many aediculae were household shrines that held small altars or statues of the 
Lares and Penates. Just as they contained some other holy item in the Greek world, so too in the Jewish 
world, some other holy item may have been contained within it. The Lares were Roman deities 
protecting the house and the family household gods. The Penates were originally patron gods (really 
genii) of the storeroom, later becoming household gods guarding the entire house. The Penates were 
originally patron gods (really genii) of the storeroom, later becoming household gods guarding the entire 
house. The two aediculae of the synagogue may be copying the architecture and may have held holy 
items such as a menorah, other scrolls, etc. “Tabernacle” signified in the Middle Ages sometimes a 
ciborium-altar, a structure resting on pillars and covered with a covering and housing relics or other 
types of holy artifacts. 

 

 
 

Part II-Functional: A Natural Outgrowth of the need for storage without necessarily copying the non- 
Jewish architecture 

 

 
 

The Geniza of the Ben Ezra Synagogue of Cairo contained over 100,000 documents from 8 centuries in 
its Geniza or storage area, discovered by accident during the renovation of the synagogue. 
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A Geniza Storage Area located on the side above the Torah shrine or from the Jewish liturgical needs 
that necessitated multiple scrolls on any given holiday or Sabbath and may have necessitated multiple 
locations for storage for scrolls. If it had been for Torah Shrines for keeping the multiple scrolls 
necessary to keep an active synagogue functioning well (more than one scroll would be needed on 
holidays, Shabbat, Rosh Hodesh) or they may have housed the Torah (Five Books of Moses) and 
Haftarah (Prophets) scrolls that were in current use. 

 
The Other Theory: The Two Aediculae are Connected with the Temple of Jerusalem’s Architecture are 
Symbolically linked to this 

 
 
 

 
 

This is the Dura Europos mural  from the 3rd century CE. The idea of two aediculae is connected with the 
story of the Temple of Jerusalem. Although a synagogue is not the Temple, sometimes architectural 
elements are preserved in later buildings of earlier buildings. Are these two aediculae a connection with 
the Temple of Jerusalem?: One of the only examples in the ancient world of an ancient drawing of the 
Temple of Jerusalem appears in a mural on the wall of the synagogue of Dura Europos in modern day 
Syria from the 3rd century CE.  The images of the Temple/Tabernacle/Altar images are in a row on the 
mural. Temple #2: Panel 8. has a middle Torah Shrine and two smaller shelled aediculae? This is clearly 
the Temple of Jerusalem and has a rosette in the center of the pediment, two winged victories and four 
pillars on the side. 

 
In another image on the mural of the Dura Europos Synagogue it is clear that the image is the Temple of 
Jerusalem and the two aediculae are openings into the Temple and a central door for the Temple in the 
walls of the outer retaining walls of the Temple. 
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Temple #5: Panel #12. Again this is the Temple with the two winged victories at top, an unusual rosette 
in the center of the tympanum and the three doors but this time with different Roman images on the 
aediculae and in the center the door for the Torah Shrine is a very detailed series of images. 
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A Proposal for a Geo-Science Project at the Kahal Shalom 
Synagogue: GPR Methodologies and Background - Rhodes, 

Greece Project 
 

Research Team: 
 

Professor Harry Jol of the University of Wisconsin, Eau Claire, USA, Department of Anthropology and 
Geography, Chief GPR specialist. 

 
Professor and Dean of Natural and Environmental Sciences, Professor Philip Reeder, Duquesne 
University in Pittsburgh, PA is the Chief Geographer and Cartographer 

 
Chief Geophysicist Paul Bauman from Worley-Parsons, Inc., Calgary, Alberta, Canada. 

 
Professor Richard Freund, Director of the Project, Maurice Greenberg Professor of History at the 
University of Hartford and Director of the Maurice Greenberg Center for Judaic Studies, is the consulting 
archaeologist. 

 

 
 
 

 
 

The Project centers on the use of Ground Penetrating Radar (GPR) to uncover multiple layers of 
building in the same location. 

 
GPR is a tool that lets archeologists and geophysicists work together to map an area that they think 
might yield important finds and explore the sub-surface without disturbing the site. Based on data that



2  
is found from these results, GPS locations on sites can be pinpointed on the map, and future excavations 
can be extremely precise. This can save money, time, and manpower in modern archeological digs. Before 
GPR, archeologists would be forced to excavate with no knowledge of what they may find under the 
surface. The way that the GPR system works is by using high frequency electromagnetic waves that 
eventually are collected to make a 2D and 3D map of the sub surface. A GPR system first sends FM radio 
waves that are transmitted through the ground via fiber optics, and then maps the sub surface using the 
echo received back from the transmission of these radio waves. It will build an image of the soil 
underneath, which contains patterns that are the result of glacial deposits, and other natural events, or 
more complex patterns that suggest a manmade structure may have been present. These strata 

patterns will be seen clearly with GPR, along with much smaller materials such as metal and leather (as 
far as 2-3M deep). 

 

 
 

GPR can recognize past structures, even if they are no longer present, due to changes in the soil’s water 
content and other natural properties. Every structure leaves a mark in the soil, and GPR can let 
archeologists determine where there may have been some sort of man-made structure built on that site 
in the past. GPR records this data in a computer, so geophysicists and archeologists can study the site 
even after leaving. 
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The radio waves produced by GPR are completely harmless to the environment, and it is the only 
effective way in modern archaeology to perform a completely non-invasive sweep of an area to discover 
a foundation or structure underground without any excavation. This technology can be utilized not only 
for archeologists, but for geophysicists and environmentalists to detect changes in the ground beneath 
our feet, in order to study and predict natural events like erosion, and glacial changes. 

 

The University of Hartford team has sponsored (to date) 26 
separate geoscience and archaeology projects in Israel, Spain 
and Poland. 

 
The University of Hartford Archaeological Projects 1989-2013 The University of Hartford has sponsored 
24 projects (using a geophysical survey of the subsurface):Staff included: University of Tel Aviv, Hebrew 
University, Bar Ilan, Ben Gurion University, Haifa University, Weizmann Institute, University of Burgos, 
University of Munich, University of Lodz, University of Nebraska at Omaha, Creighton University, 
University of Wisconsin, Eau Claire, University of South Florida, Duquesne University, University of 
Montana, Billings, Montana, Doane College, Dana College, Michigan State University, Drew University, 
Wartburg College, Truman State University, College of IDAHO, Iowa State University, Rocky Mountain 
College, Dana College and WorleyParsons, Inc., Canada 

 
In Israel: 1. (27 years) Bethsaida, 2.  El Araj and El Masidiyeh, 3.  Cave of Letters, 4.  Cave of Horrors, 5.  
Qumran village and water system, 6.  Qumran cemetery/caves, 7. Nazareth: Mary’s Well and Bath-
house, 8.Nazareth Church of the Annunciation and Mary’s Cave,  9.Tel Yavne and surrounding area,
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10.  Jerusalem: The Western Wall, 11. Yavne Yam, 12.  Neve Yam, 13.  Bet Shearim, 14. Bet Shean Valley 
(field of major Hadrian inscription), 15.Usha, 16.  Appolonia, 17.  Har Karkom, 18. Tel Nami, 19.  Talpiyot 
Caves in Jerusalem, 21. Akko,22.  USA: Griswold Point, 23.  in northern Spain: Church/Synagogue, Burgos, 
Spain,  24.  In Poland: Sobibor Extermination, Camp 25. In Poland: Luta Labor Camp and Otwok burial 
site,26.  In Spain: Dona Ana National Park and Cerro Bartolo Site in central Spain. 
 

The Method of Our GPR Survey 
 
 
 

 
 

In the case of the Coffee shop, we discovered that the 18th century floor of a Bathhouse was actually 
built right on top of the bathhouse in the same location from the 14th century. 
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The area with the x shows that approximately two meters below the surface was another stable floor 
with what appear to be interruptions or pillars for the earlier building. 

 
The Grid Model 

 
Outside of a building we are able to create photos and a grid with a balloon attachment to a camera that 
allows us to find exactly the area which we are using and sync it with Google Earth photos. 
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We set up a large grid and map in slowly which can be done outside of building or inside of the building. 
For example, one of our projects had a 30Mx20M grid around an area we wanted to capture through 
GPR on a two hour rotation. 

 
In order to preform our GPR scans effectively, we created a grid to follow while we pulled the trigger 
along. We placed a red or orange flag at 1M intervals throughout the grid. I labeled each flag by meter 
with a marker, and a GPR reading was taken at each half-meter. This meant we had to cover each side of 
the flag. In order to get an accurate reading, Professor Jol held the computer while some pulls the 
device slowly up and down each row of the grid. I went directly along both the left and the right side of 
each flag, in order to cover as much ground within the grid as possible. 

 
 

 
We usually produce a report with exacting GPS coordinated elements which can be followed up by 
coring, excavations, probes, or evaluation for future work
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The way the readings were taken was with a small computer that was strapped to the back of whoever 
was using the GPR device. The technology we used to map the large grid (30Mx20M) was a pulseEKKO 
1000 GPR system, with an antenna of 225 MHz. This frequency penetrates 8-9M deep. The GPR system 
is used by two people, in this case, the system alternated between Professor Harry Jol, Professor Freund, 
and a student worker. The computer is held by a wooden board that the user carries in front of them so 
they can read the data as it is scanned. The other person drags the encoder wheel or trigger to tell the 
computer when to send out the radio waves. After the waves have been sent, the computer receives the 
echo, and compiles the information, displaying it on the screen. 
 
After we had taken a look at the initial readings, from our GPR scans of 225 MHz, we could see some 
anomalies present in areas underneath the surface. There seemed to be a pattern of the anomalies 
occurring in a specific area of the ground. Upon discovering this, we decided to perform a more detailed 
investigation. We covered the area in which the anomalies were present, using a smaller grid that 
measured 10Mx5M. The GPR system we used for this was set to a frequency of 450 MHz instead of the 
original 225 MHz. The reason for this is because use of different frequencies while using GPR can produce 
a view of the subsurface with greater resolution, which could show a pattern of anomalies which could 
determine whether there are more or less items present under the surface. Although the depth 
perception while using 450 MHz is significantly smaller (3-4M) the higher resolution precision can provide 
us with a more detailed view of the subsurface within this grid. 
 

 
 
 

 
A very accurate and three dimensional subsurface map can be created from the data. 

 

Our cartographer can then create a very detailed large scale map with GPS coordinates of all findings. 

The Synagogue is an excellent target because it has unusual archaeological features. 
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The Ground Penetrating Radar (GPR) Survey Proposal 

for the 4th Ephorate for Four Locations in the Medieval 

Town of Rhodes, Greece January 15-22, 2015 

Proposed by the Professor Harry Jol, Professor of Geography and Anthropology, PhD, University of 

Wisconsin-Eau Claire, Wisconsin, USA, Dean and Professor Philip Reeder, PhD, College of Environmental 

and Natural Sciences, Duquesne University, Pittsburgh, Pennsylvania, USA, and Director and Professor 

Richard Freund, PhD, the Maurice Greenberg Center for Judaic Studies, University of Hartford, West 

Hartford, Connecticut, USA 

Contact through: Professor Richard Freund, Director, Maurice Greenberg Center for Judaic Studies, 

University of Hartford, 200 Bloomfield Avenue, West Hartford, CT 06117 USA Tel: 860-786-4022 and 

FAX: 860-768-5044. freund@hartford.edu.  

Budget for Study:  

The cost of the study, over $20,000 in expenses and labor which is being financed by our universities 

and administered by the University of Hartford for the work to be done is a joint project with the Jewish 

community of Rhodes and the Ephorate. This includes all of our flights, room and board, our equipment, 

our equipment carnet, vehicles, and later processing of materials and evaluation done at our universities 

and all of this will be provided to the Ephorate both while we are processing the materials in draft form 

and a final report.  We will be documenting our projects in video and still photography and will need to 

be given permission for filming and still photography for research purposes. We will be providing the 

results to the Jewish community and to the 4th Ephorate and we thank the Ephorate in advance for 

providing logistical and archaeological supervision to our project and the Jewish community of Rhodes 

that will be providing full access to their sites (see attached documents).  

Goals of the Proposed Study:  

The goals for the proposed study are to determine if there are earlier archaeological strata, architectural 

features, and material culture below the present floor level/surface at four sites in the Medieval Old 

Town.  To aid in the study a comprehensive ground penetrating radar (GPR) survey and mapping 

program will be conducted with results being made available to the 4th Ephorate for future collaborative 

probe excavations, coring and sampling, and follow up investigations.  

The four locations in the Medieval Town of Rhodes include:  

1. Kahal Shalom Synagogue 

mailto:freund@hartford.edu
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2. Remains of Kahal Grande Synagogue 

 

3. The so-called: “Church of the Victory” area 

 

4. The so-called: “Ottoman School” area 
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 Narrative: Ground Penetrating Radar & Digital Mapping for 

Archaeological Surveying - A Non-Invasive Methodology 

GPR is a tool that allows archeologists and geoscientists to work together to map an area that they think 

might yield important finds and explore the sub-surface without disturbing the site.  This non-invasive, 

non-destructive survey allows us to assess and prioritize future work that could be explored. Based on 

data that is collected, GPS locations can be pinpointed on the site maps so that future excavations can 

be extremely precise. This methodology can save money, time, and human resources in modern 

archeological digs. Before GPR, archaeologists would excavate with little knowledge of what they might 

find below the surface. The way that the GPR system works is by sending high frequency 

electromagnetic waves (similar to FM radio signals) into the subsurface through an antennae.  These 

waves reflect off of changes in the materials/layers below surface and are “collected” by a second 

antennae. As the data is collected in the field and stored on a computer, a “raw” image of the soils 

underneath can be seen. With the data stored, post-processing after leaving the site can allow one 

extract details from 2D and 3D visualizations.  These 2D and 3D images/maps of the subsurface contain 

various patterns that are often interpreted as natural landscapes (e.g. glacial, fluvial, coastal deposits) or 

more complex patterns that may suggest that a human made structures present. These strata patterns 

will be imaged with GPR, along with smaller items such as metal and voids.  Due to changes in the soil’s 
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water content and other natural properties, GPR can recognize past structures, even if they are difficult 

to recognize.  Many past structures leaves a mark in the soil, and GPR can aid archeologists to determine 

where these features are and if they may have been some sort of human-made structure built on that 

site in the past.   

The radio waves produced by GPR are directional into the subsurface and harmless to the environment, 

and is a very effective way in modern archaeology to perform a completely non-invasive sweep of an 

area to discover a foundation or structure underground without any excavation. This technology can be 

utilized not only for archeologists, but for geophysicists, geographers, geologists, engineers, and 

environmentalists to detect changes in the ground beneath our feet, in order to study and predict 

natural events like erosion, and glacial changes. 

 

In the image above, we are collecting a large grid (30mx20m or could be more depending on the 

location) with a pulseEKKO 1000 GPR system and 225 MHz antennae.  The backpack carries the 

console/computer to allow for portability while the 2nd individual is pulling the antennae along surface 

with the wheel triggering the system to send the electromagnetic (radio) signals into the subsurface. 

After the waves have been return, the computer receives the echo in real time, compiles the data and 

displays it on the screen. 

After we had taken a look at the initial readings, from our GPR scans of 225 MHz, we could see some 

anomalies present in areas underneath the surface. Based on the clustering of these anomalies, we 

focused a 2nd smaller grid (10m x 5m) with 450 MHz antennae to allow for a higher resolution survey.  

The GPR system we will be using for our study will depend on the target (s). The reason for doing this is 

that different GPR frequencies can produce a view of the subsurface with greater depth of penetration 

or greater resolution but often not with the same frequencies.  In the case presented we could show a 

pattern of anomalies and the higher frequency antennae could determine whether there are more or 

less items present under the surface. Although the depth of penetration while using 450 MHz is less, the 

higher resolution can provide us with a more detailed view of the subsurface within this grid.  Professor 
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Harry Jol will be bringing from the University of Wisconsin, Eau Claire, – we will be using the 

pulseEKKO 1000 system with 225, 450 and 900 MHZ antennae. For deeper penetration we 

would be using the pulseEKKO 100 system – with 50, 100 and 200 MHz antennae.  This GPR 

systems is an earlier version of the pulseEKKO Pro – see: http://sensoft.ca/Products/pulseEKKO-

PRO/Overview.aspx.  The pulseEKKO PRO is designed to meet the needs of GPR professionals, 

addressing a wide range of GPR applications. Some characteristics of this system include: a) operating 

bandwidth is selectable from 12.5 MHz to 1000 MHz to optimize the system spatial resolution required 

by target size and exploration depth, b) fully bistatic design enables variable antenna offsets and 

orientations for advanced survey types such as multi-offset, transillumination and multi-polarization, c) 

selected components can exploit many deployment configurations available for practical field operation, 

d) data are acquired in Sensors & Software's industry standard format for analysis with a range of 

processing and visualization software products. 

Dr. Dean Goodman Geophysicist, of GPR-SLICE Software and the Geophysical Archaeometry Laboratory 

in California, USA will be processing the data with 2D/3D time slices, isosurface and overlay analysis as 

well provide 3D models and animations . The time slices will can be used to assist in determining the 

most likely areas to yield useful excavations. Based on Dr. Goodman’s suggestions for the best possible 

resolution, we will be collecting our grid field data at a 25cm profile spacing and at most a 50cm spacing 

between grid lines. 

Dr. Goodman has been producing a series of different illustrations that help pin-point locations at 

archaeological sites for further research and excavation.  We have recently completed a three 

dimensional survey in Nazareth at the Church of the Annunciation (Greek Orthodox) giving us exact 

areas where the more ancient Church [below the 19th century building] can be excavated.  

http://sensoft.ca/Products/pulseEKKO-PRO/Overview.aspx
http://sensoft.ca/Products/pulseEKKO-PRO/Overview.aspx
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Our Geographer/Cartographer, Professor Philip Reeder of Duquesne University in Pittsburgh, 

Pennsylvania, USA will be producing detailed digital maps of the area with the GPR transects and point 

data from the study incorporated into the maps. This will be similar to the project map below.  In this 

map, a large section of a Nazi extermination camp in Poland was mapped in one week, and all of the 

anomalies where artifacts may exist below the surface were noted for archaeologists to excavate at a 

future date. The Medieval Town of Rhodes cartographic survey will be completed using a Topcon Total 

Station.  Initially, all existing maps of the area will be examined, and when on site, points will be 

surveyed to create corners so that a grid for the area can be established.  As part of this survey, the 

location of natural and anthropogenic objects such as trees, fence lines, known tunnels and roads will be 

mapped because the location of these objects sometimes affect the geophysical data.  Exact locations of 

importance from existing maps and diagrams will be incorporated into the project maps, as will all 

transect lines and data points that result from the current project.  From this survey data, a multi-

layered digital map will be created that combines the map survey data with data and data plots from the 

GPR to delineate locations for future excavation.  A series of four “master” digital maps, one for each of 

the four locations in this study, will be created to depict the spatial relationships between cultural 

features that are archaeologically important, the project’s survey grid and the geophysical survey 

transects and point data.  Maps are an important component of any project of this type, especially 

considering the multidisciplinary nature of the project, and the importance of the geographic 

component within the research framework. These maps will be available to the Ephorate. 
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