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--Announcement— 
 

2020 will be the 27th and 23rd year anniversaries 
of  

Yucatán Geophysical Survey Projects 
at the Maya archaeological sites of: 

Chichén Itzá (1993 and 1997),  
Balankanche Cave (1997),  

Kinich Kakmo Pyramid, Izamal (1997),  
and Dzibilchaltún (1997) 

 
 
 



 

We would like to dedicate the 1993 and 1997 Yucatán Geophysical Survey Projects  
to 

Alfredo Barrera Rubio,  
and in memory of  

Norberto Gonzalez Crespo, and Peter Schmidt 
 
 

"It seems that I am in the land 
of the gods--the rising sun comes 
up very big and hot looking through 
the thin cool early morning mist 
that hovers over these pyramids 
and temples with the dawn..." 
Georgia O'Keeffe at Chichen Itza. 
February 23, 1951. 
 

1993 
Geophysical Survey Project  

Chichén Itzá 
 
 Fieldwork for the 1993 Chichén Itzá Geophysical Survey Project was more than ten 
years in preparation. During that time many individuals and institutions made important 
contributions.  
 Project co-principal investigators Lawrence G. Desmond and William A. Sauck 
extend their thanks to the Project Field Archaeologists, Centro INAH Yucatán Personnel, 
and Friends of the Project who insured the success of the 1993 project. 
 Unpublished project reports for the National Institute of Anthropology and History 
of Mexico (INAH), and published journal articles can be read by clicking Item 2 in the 
side bar on the right of this web page. A considerable number of photos and illustrations 
of the GPR and electrical resistivity surveys are posted as part of the reports and journal 
articles. 
 
 

The following list is of Project Field Personnel, 
Centro INAH Yucatán Personnel,  

and Friends of the Project 
 
Note: Positions held and institutional affiliations are as they were in 1993. 
 
Project Field Personnel 
William A. Sauck, Co-principal investigator, Professor of Geophysics, Institute for Water 
Sciences, Western Michigan University-Kalamazoo.  



 

Lawrence G. Desmond, Co-principal investigator, Assistant professor of 
anthropology/archaeology, University of Minnesota-Morris. 
James Callaghan, Field director, Director of the Fundación de la Universidad Autónoma de 
Yucatán, Mérida. 
Kristen Zschomler, Archaeologist, Institute for Minnesota Archaeology. 
John Muehlhausen, Archaeologist, Institute for Minnesota Archaeology. 
Ernie Marc, Videographer, Graves Museum of Archaeology and History, Dania Beach, 
Florida.  
 
Centro INAH Yucatán Personnel 
Alfredo Barrera Rubio, Director, Centro INAH Yucatán, Mérida. 
Jose Huchim Herrera, Coordinator of archaeology, Centro INAH Yucatán, Mérida. 
Peter Schmidt, Co-director Proyecto Chichén Itzá, Centro INAH Yucatán, Mérida. 
Agustin Pena Castillo, Co-director Proyecto Chichén Itzá, Centro INAH Yucatán, Mérida. 
C. Feliciano Salazar Lopez, Site Administrator, Chichén Itzá, Centro INAH Yucatán, 
Mérida. 
 
Friends of the Project 
Elizabeth Baquedano, Professora, Universidad Nacional Autónoma de México (UNAM). 
Davíd Carrasco, Professor; Director of the Moses Mesoamerican Archive and Research 
Project, University of Colorado-Boulder. 
Fernando Barbachano, Jr., México D.F., Mérida and Chichén Itzá, Yucatán. 
Jose de Lima, Mexico Tourism. 
Russell Etling, Director, Miami Museum of Science, Miami, Florida. 
Clark Dobbs, Institute for Minnesota Archaeology, Minneapolis, Minnesota. 
Shirley W. Lee, anthropologist and editor, Stanford University. 
Arthur Dunkleman, President, Institute of Maya Studies, Miami, Florida. 
Larry Harwood, Director, University of Colorado photographic laboratory, Boulder, 
Colorado. 
Diane Lorenz, Illustrator, University of Colorado, Boulder, Colorado. 
Lambert Dolphin, Senior physicist, Radio Physics Laboratory, Stanford Research 
International (SRI), Menlo Park, California. 
Roger Vickers, Senior physicist, Radio Physics Laboratory, Stanford Research 
International (SRI), Menlo Park, California. 
Thomas Yetter, Radio Physics Laboratory, Stanford Research International (SRI), Menlo 
Park, California. 
 

Ground penetrating radar, and electrical resistivity surveys  
Chichén Itzá 

 
GPR Surveys 
 1) Great Leveling*: Transects east from the east side of the Castillo Pyramid for 
 ~40 meters toward the Temple of the Warriors, and 15 meters north and 17 
 meters south from the 00N datum at the NE corner of the Castillo Pyramid. 
 *Previously named the Great Plaza.  



 

 2) Great Leveling: Castillo Pyramid north side to the Platform of Venus, and west 
 from the Temple of the Warriors to north-south line 70W (for map click on Item 2 in 
 sidebar, and then the report Yucatán Ground Penetrating Radar Project 1997).
 3) Great Leveling: South of the south side of the Castillo Pyramid two transects 
 east-west 65S and 70S (see map in Report to INAH I). 
 4) Great Leveling: Temple of the Warriors central stairway to Great Ball Court. 
 5) Great Leveling: Southeast of the Platform of Venus, and west in area north of 
 the Castillo Pyramid.  
 6) Great Ball Court: Two north-south transects the full length of the court, and 
 east to west in the end zones.  
 7) Sacbe 1: Survey transect in the center of Sacbe from the Platform of Venus to 
 about 20 meters before the Cenote of Sacrifice. 
 
Electrical Resistivity Surveys 
 1) The Great Leveling: A 30 meter square was surveyed at 1 meter intervals to 
 15 meters north and south, and 30 meters east from the datum at the northeast 
 corner of the Castillo Pyramid. 
 2) The Great Ball Court: A 30 meter square was surveyed at 1 meter intervals to 
 15 meters north and south, and 30 meters east from the datum at 00N and 00E set 
 under the ring on the west wall of the court. 
 
Results of GPR surveys 
 1) Great Leveling: Transects east from the east side of the Castillo Pyramid 
 detected a linear cultural feature in the subsurface of the Great Leveling. Its 
 south end began about 10 meters east of the east stairway, remained at 10 
 meters toward the north to the datum (NE corner of the Castillo), and continued 
 north for another 15 meters. 
 2) Great Leveling: Castillo Pyramid north side to the Platform of Venus. From 
 depth soundings Sauck generated contours of the bedrock topography in area 
 north of the Castillo Pyramid, east-west transects 39N to 69N, and from the Temple 
 of the  Warriors to north-south transect 70W (see map in INAH Report I). 
 Great Leveling Bedrock Contour Map interpretation: Based on the depth of fill, 
 and dimensions of the Leveling, Sauck calculated that about “220,000 cubic 
 meters (7,769,227 cubic feet) of soil and rubble weighing about 440,000 metric 
 tons (485,016 US tons) was deposited” to build the Leveling.  
 3) Great Leveling: South of the Castillo Pyramid, no cultural features were 
 detected. 
 4) Great Leveling: Temple of the Warriors to Great Ball Court. Subsurface 
 topography to about 80 meters west the Temple of the Warriors is fairly even, but 
 at 66.5N, 10W is evidence of the east side of an oblong mound oriented 
 north/south that is most likely bedrock. There also appear to be cultural features 
 beyond 80 meters west (66.5N, 10W), and to the west of the Platform of Venus is 
 stratified fill, possibly floors, and numerous cultural features. At 100 meters west 
 of the Temple of the Warriors is a near-surface  cultural or natural feature about 
 two meters below the surface that gave a very strong radar reflection. 



 

 5) Great Leveling: A sacbe constructed on the bedrock of the Great Leveling 
 southeast of the Platform of Venus was detected and mapped. It continued to an 
 area west of the pyramid. Its termination location was not detected. 
 6) Great Ball Court: Geological features typical of areas where cavity formation 
 occurs were detected and mapped in the central region, but metal wire and 
 conduits for the sound and light show caused reflections that interfered with 
 with the results of GPR prospection.  
 7) Sacbe 1: The GPR transect at the center of the Sacbe from the Platform of 
 Venus to the Cenote of Sacrifice detected geological features such as areas of 
 cavity formation, and subsurface water channels. 
  
Results of Electrical Resistivity surveys 
 1) Great Leveling: A 30 meter square in the Great Leveling centered at the datum 
 at the NE corner of the Castillo detected a continuation of the linear cultural 
 feature detected by GPR that starts at the east stairway, and continues to about 
 15 meters north from the NE corner (datum) of the Castillo. 
 2) Great Ball Court: In the 30 meter square in the central region of the ball court 
 geological features typical of areas of cavity formation were detected and 
 mapped.  
 
 

 

 
Field Crew for Yucatán Geophysical Survey Project. Pic: LGD 1997 

David Maki, Linda Manzanilla, René Chávez, William Sauck, Tomás Gallareta N. 
Not in photo: Tim Tucker and Lawrence Desmond. 



 

1997 
Yucatán Geophysical Survey Project  

at 
Chichén Itzá, Balankanche Cave, Kinich Kakmo Pyramid Izamal, 

and Dzibilchaltún  
 

The 1997 multi-site Yucatán Ground Penetrating Radar Project was an outgrowth 
of the 1993 Chichén Itzá Ground Penetrating Radar and Electrical Resistivity Survey 
Project.  

Background 
The results of the 1993 Geophysical Survey Project confirmed that the 

composition of the limestone at Chichén Itzá was well suited for GPR prospection 
(Yetter and Dolphin 1986), and the positive results encouraged a broader study that 
included additional sites.  

In most areas of the Great Leveling the thickness of the soils that had collected 
during the millennia on the bedrock at the bottom of the fill was thick enough to provide 
reflections used by Sauck to generated a topographic map of the bedrock in 1993, but 
often thin enough that in 1997 the 60Mhz antenna could penetrate to a depth of 20 
meters below the top of the bedrock. Penetration to 20 meters detected water channels, 
and other geological features. 
 Unpublished project reports to the National Institute of Anthropology and History 
of Mexico (INAH), and published journal articles can be read by clicking Item 2 in the 
side bar on the right of this web page. A considerable number of photos and illustrations 
of the GPR surveys are posted as part of the reports and journal articles. 
 Co-principal investigators Lawrence G. Desmond, and William A. Sauck extend 
their thanks to the Project Field Archaeologists, Centro INAH Yucatán Personnel, and 
Friends of the Projects who insured success of the 1997 projects. 
 

The following list is of Project Field Personnel,  
Centro INAH Yucatán Personnel,  

and Friends of the Projects 
 
Note: Positions held and institutional affiliations are as they were in 1997. 
 
Project Field Personnel 
William A. Sauck, Co-principal investigator, Professor of Geophysics, Institute for Water 
Sciences at Western Michigan University-Kalamazoo.  
Lawrence G. Desmond, Co-principal investigator, Senior Research Fellow in 
Archaeology, Moses Mesoamerican Archive and Research Project, Harvard University; 
and Research Associate, California Academy of Sciences. 
René E. Chávez, Geophysics Advisor. Professor of geophysics, Institute of Geophysics, 
Universidad Nacional Autónoma de México (UNAM).  
Linda Manzanilla, Archaeological Advisor. Institute of Anthropological Investigations, 
Universidad Nacional Autónoma de México (UNAM). 



 

David Maki, Archaeological Assistant. Institute for Minnesota Archaeology, Minneapolis, 
Minnesota.   
Tim Tucker, Archaeological Assistant. Foundation for Mesoamerican Research, Puebla, 
Mexico. ��� 
 
Centro INAH Yucatán Personnel 
Alfredo Barrera Rubio, Director, Centro INAH Yucatán, Mérida. 
Peter Schmidt, Co-Principal Investigator, Proyecto Chichén Itzá. Centro INAH Yucatán, 
Mérida.  
Luis Millet, Co-Principal Investigator, Archaeology and conservation, Kinch Kakmo 
Pyramid, Izamal. Centro INAH Yucatán, Mérida. 
Rubén Maldonado Cárdenas, Co-Principal Investigator, Archaeology, Dzibilchaltún. 
Centro INAH Yucatán, Mérida. 
Tomás Gallareta Negrón, Research Associate in Archaeology. Centro INAH Yucatán, 
Mérida. 
 
Friends of the project 
Davíd Carrasco, Professor and Director of the Moses Mesoamerican Archive and 
Research Project, Harvard University. 
Shirley W. Lee, anthropologist and editor, Stanford University. 
 

Chichén Itzá 
 
Total data collected: 195 Mb. Survey transects: 5.6 Kilometers. 
 
Summary 
 Considerable additional data was generated at new locations along with 
improved imaging and mapping of the cultural feature detected in 1993 east of the 
Castillo Pyramid in subsurface of the Great Leveling. 
 
Ground Penetrating Radar Surveys 
 1) Great Leveling east from east side of the Castillo Pyramid: From the base of 
 the east side of the Castillo Pyramid the Great Leveling was surveyed 35 meters 
 east, and from the 00N datum 20 meters north and 17 meters south with 
 transects separated by 1 meter. One meter spaced GPR transects were 
 required for time-slice 3-D imaging of sub-surface features. The increased detail 
 generated by the 3D image software allowed for improved interpretation of the 
 subsurface cultural feature.  
 2) High Priest’s Grave: To ~20 meters north, east, and south from the base 
 of the High Priest’s Grave. 
 3) Observatory: West from the observatory stairway to heavy vegetation. 
 4) Monjas: North from the Monjas central stairway to center of area west of the 
 Observatory. 
 5) Akab Dzib: West, south, southeast sides in areas cleared of vegetation. 



 

 6) Great Ball Court: North to south full length of the court, and east to west in end 
 zones. 
 7) Great Leveling: From Temple of the Warriors to Great Ball Court from surface 
 to the  detection depth limit of the 60 MHz bistatic antenna.  
 8) Platform of Venus: Southeast 15 meters: To the detection depth limit of the 60 
 MHz bistatic antenna.  
 9) Sacbe 1: From the Platform of Venus along the center of the Sacbe to ~5 
 meters from edge of Cenote of Sacrifice. 
 
Results of Ground Penetrating Radar surveys 
 1) Great Leveling east from east side of the Castillo Pyramid: The cultural feature 
 detected in the subsurface 10 meters east of the Castillo Pyramid in 1993 was 
 again detected and mapped. Newly developed GPR software was used to 
 generate time slices (planar views of the subsurface at preselected depths) that 
 were assembled as a 3D image of the cultural feature. The cultural feature was 
 found to be linear, oriented north-south about 10 meters from the east base of 
 the Castillo Pyramid, and almost 40m meters in length. The feature image 
 showed west and east walls to be of solid material resting on bedrock. The 
 feature was closest to the surface at the north end, and deepest at its south end.  
 2) High Priest’s Grave: Radar penetration was substantially attenuated by near 
 surface soils mixed with unidentified material that may have been used for an 
 earlier structural consolidation project. Little useful data was acquired. 
 3) Observatory area: Radar penetration was substantially attenuated by near 
 surface soils mixed with unidentified material that may have been used for an 
 earlier structural consolidation project. No useful data was acquired. 
 4) Monjas area: Radar penetration was substantially attenuated by near 
 surface soils mixed with unidentified material that may have been used for an 
 earlier structural consolidation project. No useful data was acquired. 
 5) Akab Dzib: Bedrock within 10 meters of the Akab Dzib was suited to GPR 
 prospection. No caves or subsurface cultural features were noted in the survey of 
 the west and south sides of the structure. Areas of cavity formation were 
 detected on all sides surveyed. 
 6) Great Ball Court: The fill that covers the bedrock in Great Ball Court allowed 
 good penetration, but metal wire and conduits for the sound and light show 
 caused reflections that interfered with the results of GPR prospection.  
 7) Great Leveling from the Temple of the Warriors to Great Ball Court: The 60 
 MHz bistatic antenna detected geological features to a depth of 20 meters below 
 the top of bedrock. Existing cavities, areas of potential cavity formation, and 
 water channels were detected and mapped.  
 A cultural feature, possibly the remains of a structure, was detected 
 approximately 50 cm below surface of the Great Leveling, and within five meters 
 west of the central stairway of the Temple of the Warriors.  
 8) Platform of Venus vicinity: The surface of the Great Leveling in the immediate 
 vicinity of the platform consists primarily of dark reddish residual soil with 
 moderate to high conductivity that limits GPR penetration. The survey data 



 

 collected from this location has limited usefulness for archaeological 
 interpretation. 
 9) Sacbe 1: A GPR transect at the center of the Sacbe from the Platform of 
 Venus to the Cenote of Sacrifice did not detect cultural features, but did detect 
 geological features such as areas of cavity formation, and subsurface channels 
 for water. 
 

Balankanche Cave 
 
Total data collected: 96 Mb. Survey transects: 1.3 Kilometers. 
 
Summary 
 The large and well-mapped cave of Balankanche was considered ideal for 
calibrating and testing the capability of GPR because the depth of caverns, and cavern 
dimensions had been previously measured (for Balankanche map click on Item 2 in side 
bar to the right of this page then click the report Yucatán Ground Penetrating Radar 
Project 1997. 
 
Ground Penetrating Radar Surveys 
 1) Center of cave access road: GPR transects were made in the center of the 
 cave access road. The road is constructed over caverns with known 
 dimensions useful for calibration of GPR. 
 2) Periphery of the parking lot: Transects were made at the periphery of the 
 parking lot over caverns with known dimensions. 
 3) Beyond known caves and large cavities: Areas beyond mapped caverns were 
 surveyed to detect undiscovered caves or large cavities. 
 
Ground Penetrating Radar Results 
 1), 2) General: GPR survey data was found to be within 10% of map 
 measurements of cave dimensions, location, and depth below surface. (For map, 
 click on Item 2 in sidebar, and then the report Yucatán Ground Penetrating Radar 
 Project 1997). 
 3) Previously undetected cavern or large cavities: Refer to Profile 2 in the report 
 Yucatán Ground Penetrating Radar Project 1997. At point "A" on GPR Profile 2, 
 at about 1.5 to 2 meters below the surface, and between the left edge of the 
 profile and the double mark vent pipe reference, is a hump or hyperbola that is 
 the top of a cavern. At "B," a few meters closer to the vent pipe, and about 4 
 meters below the surface is another hyperbola indicating the top of a cavern. 

 
 
 
 
 



 

Pyramid of Kinich Kakmo, Izamal 
 
Total data collected: 27 Mb. Survey transects: 1.1 Kilometers. 
 
Summary 
 The Pyramid of Kinich Kakmo was found to be ideally suited for detailed ground 
penetrating radar study, and the use of newly developed time slice, and 3-D imaging 
software. The fill has low conductivity, so there is little attenuation of the radar signal.  
 
Ground Penetrating Radar Surveys 
 1) Streets immediately adjacent to the pyramid: Streets on west, north, and east 
 sides of the pyramid were surveyed with single GPR transects the full length of 
 each street (for sketch plan of streets and the Pyramid of Kinich Kakmo click on 
 Item 2 in side bar to the right of this page then the report Yucatán Ground 
 Penetrating Radar Project 1997). 
 2) First terrace of pyramid: The first terrace on the south side of the pyramid at 
 the top of the main stairway was surveyed. 
 3) South of the small pyramid atop the north end of the pyramid: Two east-west 
 transects 10 and 11 meters south of the small pyramid at the north end of the 
 platform, and one east-west transect 4 meters south of the same pyramid. 
 
Ground Penetrating Radar Results 
 1) Streets immediately adjacent to the pyramid: No cultural features were noted 
 nor was there evidence of pyramid construction in the area 10-15 meters from 
 the pyramid base. 
 2) First terrace of pyramid: Radar penetrated to bedrock, with some reflections 
 from large stones (50 to 100cm) at the interface of the pyramid and bedrock. 
 3) South of the small pyramid atop the north end of the pyramid: Transects were 
 made with a 60 MHz bistatic antenna. GPR transmissions penetrated through the 
 pyramid, and into the bedrock. The interior of the pyramid was found to be ideally 
 suited  for detailed GPR mapping. 
 
 

Dzibilchaltún 
 
Total data collected: 62 Mb. Survey transects: 2 Kilometers. 
 
Summary 
 Subsurface areas surveyed are rich in cavern development. Additional GPR 
surveys covering a greater area would be useful in locating, and mapping the extent of 
cavern systems. 
 
Ground Penetrating Radar Surveys 
 1) Structure 44: Surveyed with transects running the full length of the top of the 
 structure from east to west. 



 

 2) Plaza north of Structure 44: A grid patterned survey was carried. 
 3) Sacbe 1: Surveyed with a single transect between Structure 12 and Structure 
 36. 
 
Ground Penetrating Radar Results 
 1) Structure 44: GPR data from transects along the crest of the structure  
  indicate penetration to random depths, but not to bedrock. No large voids or 
 objects were detected. The limited penetration indicates that construction fill 
 likely contains more highly conductive soil than limestone rubble that is less 
 conductive. 
 2) Plaza north of Structure 44: A number of cavities of undetermined size were 
 detected in the area east of Cenote Xlacah, and to 20 meters of the north side of 
 Structure 44. 
 3) Sacbe 1: Cavities were detected under Sacbe 1. One cavity was detected 
 adjacent to Structure 12 on its west side. That cavity is illustrated by GPR Profile 
 4 in the report Yucatán Ground Penetrating Radar Project 1997. 

 

Project presentations 

The plan for the 1997 geophysical survey projects presented at UNAM  
prior to fieldwork 

 Prior to fieldwork, presentations by Desmond and Sauck were made to 
archaeology and geophysics faculty, and students. The presentations were organized 
by Professora Linda Manzanilla of the Institute of Anthropological Investigations at 
UNAM. 
 

Presentation of the results of the 1993 and 1997 projects  
at Centro INAH Yucatán 

 On completion of the 1997 project, archaeologists with Centro INAH Yucatán 
assembled in Mérida for a presentation by William Sauck that summarized the 1993 and 
1997 project methodology and results. The presentation was made to inform 
archaeologists so they might excavate areas where cultural features had been detected. 
Excavation data such as feature measurements can be used for calibration of GPR 
instruments so accurate real time measurements can be made during future surveys.  
 

Video documentation 
 

The1993 Chichén Itzá project 
 Videographer Ernie Marc from the Graves Museum of Archaeology and History 
in Dania, Florida assembled a two-hour video of the 1993 Geophysical project at 
Chichén Itzá. It includes interviews of project team members, demonstrations of GPR 
and resistivity equipment by Sauck and Muehlhausen, a review and explanation of GPR 
transect profile imagery by Sauck, and real time video recordings of the computer 
display as GPR data was acquired during survey transects. 



 

Internet posting of project papers and reports,  
and the archiving of all project materials 

 
Internet posting of project papers and reports 

 In 1999, the 1993 and 1997 unpublished GPR and resistivity reports to INAH 
were posted to the web site ArchaeoPlanet hosted by WordPress, along with published 
papers, maps, selected photos, and illustrations generated by the projects. 
 

Archive of 1993 and 1997 Yucatán Geophysical Survey Projects 
at the  

Middle American Research Institute (MARI) at Tulane University 
 In 2010, field materials such as notes, hard copy prints of GPR transects, 
reports, hundreds of photographs, letters, and video recordings were archived by 
Tulane University’s Middle American Research Institute (MARI), and are available for 
research purposes. 
 
 

Reports and publications 
 

Desmond, Lawrence G., William A. Sauck, James M. Callaghan, John Muehlhausen, 
and Kristen Zschomler  
 1993  Report 1- A geophysical survey of the Great Plaza and Great Ball Court,  
 Chichén Itzá, Yucatán. Report submitted to president of the Committee of  
 Archaeology of the National Institute of Anthropology and History of  
 Mexico (INAH), Mexico City, and to the director Centro INAH Yucatan.. 
 
Desmond, Lawrence G.,William A. Sauck, James M. Callaghan, John Muehlhausen, 
and Kristen Zschomler  
 1994  Report 2- A geophysical survey of the Great Plaza and Great Ball Court,  
 Chichén Itzá, Yucatán. Report submitted to president of the Committee of  
 Archaeology of the National Institute of Anthropology and History of  
 Mexico (INAH), Mexico City, and to the director Centro INAH Yucatan. 
 
Desmond, Lawrence G, William A. Sauck, James M. Callaghan, John Muehlhausen, 
and Kristen Zschomler  
 1996a A geophysical survey of the Great Plaza and Great Ball Court, Chichén  
 Itzá, Yucatán. In, Proceedings of the Eighth Palenque Roundtable  
 Conference, pp. 271-280. San Francisco: Pre-Columbian Art Research  
 Institute. 
 
Desmond, Lawrence G. and William A. Sauck.  
 1996b Entering the Maya underworld. A ground penetrating radar survey at  
 Chichén itzá, Yucatán, México. In, Innovation et Technologie au Service  
 Patrimoine de l'Humanite, Actes du colloque organise par Admitech en 
 collaboration avec l'Unesco, Paris, pp. 23-30, 24 Juin 1996. 



 

Desmond, Lawrence G. and William A. Sauck 
 1997  Yucatan Ground Penetrating Radar Project 1997- Chichén itzá with  
 additional GPR surveys at Balankanche Cave, Izamal, and Dzibilchaltún.  
 This report submitted to the Committee of Archaeology of the National Institute of 
 Anthropology and History of Mexico (INAH), Mexico City, and to the director 
 Centro INAH Yucatán. 
  
Desmond, Lawrence G. and William A. Sauck 
 1999 Report of results of a GPR survey from the top, and area adjacent to north 
 side of Str 44, Dzibilchaltún, Yucatán. Report submitted to the Committee of 
 Archaeology of the National Institute of Anthropology and History of Mexico 
 (INAH), Mexico City, and to the director Centro INAH Yucatán. 
 
Desmond, Lawrence G. and William A. Sauck 
 1999 Reporte de los resultos del rastreo de GPR desde la parte superior y area  
 adjunta al lado norte de las Est 44, Dzbilchaltún, Yucatán. Report submitted to 
 the Committee of Archaeology of the National Institute of Anthropology and 
 History of Mexico (INAH), Mexico City, and to the director Centro INAH
 Yucatán. 
 
Sauck, William A., Lawrence G. Desmond, and René Chávez 
 1998 Preliminary Ground Penetrating Radar results from four Maya sites,  
 Yucatan, Mexico. In, Proceedings Seventh International Conference on  
 Ground-Penetrating Radar, GPR ’98, 2 volumes, University of Kansas,  
 Lawrence, Kansas, Vol. I, pp. 101-113, May 1998. Lawrence: University of  
 Kansas, Radar Systems and Remote Sensing Laboratory. 
 
Yetter, Thomas and Lambert Dolphin  
 1986  Letter report to Lawrence G. Desmond. Test results of Yucatán  
 limestone samples. New Orleans: Tulane University, Middle American  
 Research Institute. 
 


