
DATA COLLECTION
Ground -Penetrating Radar
ɈGPR surveys at Anakena were conducted with the GSSI SIR-3000 radar system and a 400MHz antenna.  
ɈBidirectional survey transects were collected along the grid north -south axis using 0.33 m spacing.  
ɈGrids 1, 2, 5, and 6 were surveyed twice (once along each axis) in order to increase resolution and verify 

processing results. 
ɈData were processed in GPR-SLICE and Fieldview .

Conductivity
Ɉ Conductivity surveys at Anakena were conducted with an EM38B conductivity meter and an Allegro CE data 

logger in EM38BALG software. 
Ɉ Surveys were bidirectional except for Grid 2, which was unidirectional walking from south to north directly in 

front of Ahu Nau Nau. 
Ɉ Grids were surveyed along the north -south axis using .50 m transect spacing. 
Ɉ Data were collected in continuous, vertical mode taking 8 readings/second with the conductivity meter directly 

on the ground surface.

Ɉ Data were processed in DAT38BW and Surfer 8.0.

Magnetometry
Ɉ Magnetometry surveys were conducted at Anakena using a Geometrics G-858 Cesium Sensor Magnetometer.  
Ɉ Surveys were unidirectional and aligned along the magnetic north -south axis.  
Ɉ Data were collected in continuous mode with a meter spacing between transects.  
Ɉ A Geometrics G-856 Proton Magnetometer was established as a base station to collect local diurnal information 

in order to calibrate the data collected by the cesium vapor magnetometer.
Ɉ Data were processed using MagMap 2000 and Surfer 8.0
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INTRODUCTION
During the 2005 and 2006 field seasons, geophysical surveys using magnetometry, ground-penetrating radar (GPR), and 
conductivity were conducted at Anakena Beach on Easter Island, Chile.   The goal of these surveys was to characterize the 
subsurface composition and structure of archaeological features at Anakena utilizing multiple geophysical near surface remote
sensing techniques.   Each data set informs on a unique aspect of the subsurface.   Patterns of high and low amplitude readings 
indicate the compositional structure of a deposit.   Recurring anomalies can be evaluated by integrating data sets from the three 
techniques.  This study primarily evaluates the data produced from the GPR surveys and contrasts that data with information 
obtained from magnetometry, conductivity, and excavations.  

The 2006 surveys extended to the north, west, and directly in front of Ahu Nau Nau, to the west and north of Ahu Ature Huki , 
and directly in front of Ahu Ature Toke (Figure 1).  Six GPR grids and five conductivity grids were established based around an 
arbitrary datum from the 2005 grid system (see Figure 2).   Most grids overlap for both geophysical techniques; however, Grid s 3
and 4 for conductivity are more irregularly shaped and extend north farther than the GPR due to topographic constraints.

This data is compared to the magnetometry grids collected during the 2005 field season.  Data was collected over 9 grids 
oriented with magnetic north (Figure 3).  Excavations conducted during the 1990s 1 provide subsurface information by which the 
geophysical data can be evaluated and further hypotheses constructed.  

BACKGROUND TO GEOPHYSICAL TECHNIQUES
Ground -Penetrating Radar (GPR)
GPR transmits radar energy into the earth in order to generate images of the subsurface.  The radar energy reflects back 
discontinuities produced by changes in the electric or magnetic properties of the subsurface.  An antenna capable of 
transmitting and receiving a signal is pushed in a series of parallel transects.  As the transmitted radar wave encounters 
materials of a different composition or of a variation in properties, a portion of the energy is reflected back to the 
receiving antenna. The greater the contrast is between subsurface materials, the stronger the amplitude of the reflected 
wave. Reflections are collected in two-way travel time (measured in nanoseconds) and are displayed in graphic form 
(see Figure 4 below).

Cesium Vapor Magnetometry (CVM)
Magnetometry measures the magnetic susceptibility of soil at any given point in time and space.  The magnetometer 
ÔÌÈÚÜÙÌÚɯÊÏÈÕÎÌÚɯÐÕɯÛÏÌɯÓÖÊÈÓɯÔÈÎÕÌÛÐÊɯÍÐÌÓËɯÐÕɯÈËËÐÛÐÖÕɯÛÖɯÛÏÌɯ$ÈÙÛÏɀÚɯÔÈÎÕÌÛÐÊɯÍÐÌÓËȭɯ5ÈÙÐÈÛÐÖÕɯÐÕɯÛÏÌɯÌÈÙÛÏɀÚɯÔÈÎÕÌÛÐÊɯ
field, also known as diurnal variation, is removed to show local variation by establishing a nearby base station to 
constantly measure diurnal variation. These values are subtracted from the values collected over the survey to 
determine the local magnetic variability specific to that location in time. The cesium vapor magnetometer measures 
frequencies of oscillations of cesium electrons and is more sensitive and rapid than other magnetometers.

Electromagnetic Conductivity (EM)
Conductivity measures the ability of the subsurface sediments to conduct an electric current.  Some EM meters are also 
capable of measuring the magnetic susceptibility of the subsurface.  The electromagnetic signal is induced into the 
ground and the ability of the soil or sediment to conduct that signal is measured.  At either end of the conductivity 
meter is a coil of wire, one that transmits a signal and one that measures the induced, secondary electromagnetic field.  
Both of these coils are held closely to the ground surface and positioned laterally apart at a fixed distance.  The spacing 
ÉÌÛÞÌÌÕɯÛÏÌɯÊÖÐÓÚɯÎÖÝÌÙÕÚɯÏÖÞɯËÌÌ×ɯÛÏÌɯÚÐÎÕÈÓɯÊÈÕɯÌÍÍÌÊÛÐÝÌÓàɯÔÌÈÚÜÙÌɯÛÏÌɯÌÈÙÛÏɀÚɯÊÖÕËÜÊÛÐÝÐÛàɯÞÐÛÏÐÕɯÛÏÌɯÐÔÔÌËÐÈÛÌɯ
environment.  

INTERPRETATIONS
Most of the excavation trenches and archaeological features such as the stone pavement noted in the excavation 
directly in front of Ahu Nau Nau are not well resolved in the GPR data.  This may be due to the significant amount 
of aeolian deposition since the excavations as well as differential amounts of water in the sediments during data 
collection.  These archaeological features are not visible in the magnetometry data either. Despite this, data sets 
from the area directly to the west of Ahu Nau Nau reveal several areas of high amplitude reflections in locations 
where no excavation has occurred.  

Patterned reflections in the GPR data in Grid 1 (Figure 2) align with rock scatter on the surface and indicate the 
structure extends deeper and farther to the south (Figure 6).   The majority of the conductivity data is inconsistent 
and has been removed from consideration;  however, 30 m from the survey of Grid 1 are reliable and indicate a 
pattern within the subsurface similar to that noted in the GPR data from the same location (Figure 8a, 8b, and 8c).   

Patterns of aeolian deposition also are noted within the GPR profiles (Figure 9). High amplitude reflections within 
these defined layers indicate features of interest. Rubble from previous ahu is detected beneath a strong reflection 
surface in Grid 1 (Figure 9b and 9c). Understanding the timing and extent of these depositional layers contributes 
to the archaeological knowledge of Anakena.  This information can be used to guide further investigations around 
Anakena Dune, particularly in areas that have not been excavated.  

The high amplitude reflections in the magnetometry data align  with low amplitude reflections in the GPR data.  
GPR data over the area in Figure 8d was collected in days following a heavy rainstorm.  Consequently, the radar 
signal potentially was attenuated by heavy saturation in the sediment. The placement of highly magnetic features 
in the magnetometry data is further to the west (approaching the trees) rather than adjacent to the latest phase of 
Ahu Nau Nau where there is abundant rock scatter.  This may relate to less dense aeolian deposition on features 
closer to the trees.  A number of rectangular and/or linear features are noted in the magnetometry data along the 
tree line (Figure 8d).   These may represent earlier platforms or more functional settlement constructions such as 
house foundations or agricultural structures.   Extending all of the geophysical surveys to cover more of this area 
will provide further information on the nature and location of these and additional subsurface structures.   
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Figure 1: Satellite image of Anakena Beach 
illustrating the location of the 
three remaining ahu. 

Figure 2: Location of GPR and 
conductivity grids.  

Figure 3: Location of combined 
magnetometry grids overlain 
by Norwegian excavation map.

Figure 4:  GPR survey  collecting
Data in front of Ahu Nau Nau (left). 
Transect profiles (right) illustrate location 
and depth in nanoseconds of reflected 
radar reflections in the subsurface. 

Figure 5: The image on the left 
demonstrates the initial processing of the 
magnetometry data in MagMap 2000.  
The 2005 data was collected with an 
integrated GPS device (right).

CONCLUSIONS
Near surface remote sensing techniques have allowed us to generate hypotheses about the structure of the 
archaeological deposits at Anakena in a non-destructive manner.  Using a combination of techniques, interesting 
features and alignments have been detected in the subsurface deposits.   Patterns of high and low amplitude 
reflections indicate the structure of the subsurface at Anakena.  Identified features include distinct aeolian
depositional events and linear rock alignments within these layers.   Some of these features match up with surficial 
rock scatter and indicate similar features at depth. 

The combination of multiple geophysical near surface remote sensing techniques provides information on the 
structure and placement of archaeological features of interest at Anakena and at a relatively low cost.   The relative 
chronological construction sequence and approximate depth of these features can be detected within the GPR data.  
This information in conjunction with the other data sets can guide future research on the island, both in the 
placement of future excavations and in the types of questions that can now be addressed.  Additionally, the non -
destructive nature of these techniques promotes the preservation of the archaeological record by generating 
information at a larger scale than can be practically achieved by other traditional methods such as excavation. 

Figure 6: Data collection at Anakena using the 
conductivity meter in vertical mode (left).  Variation 
in conductivity readings is demonstrated in the 
image to the right.

Figure 6: Processed GPR grids aligned over a satellite 
image of Anakena.  Areas of high amplitude 
reflection indicate materials whose properties 
contrast sharply with the surrounding sedimentary 
matrix.

Figure 7: Adjoining magnetometry grids overlaying 
a satellite image of Anakena.  High amplitude areas 
indicate strong, local magnetic anomalies in the 
subsurface.
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Figure 9 (Left): All profiles are from Grid 1 with transects being collected along the E -W axis at 50cm spacing.  
�‡ Top: Transects 1 and 2 illustrate a very strong reflective surface all across the transect.  This feature represents an 

interface between materials with distinct contrasting properties.  
�‡ Center: Transects 50 and 51 show part of the same interface overlaying a dense concentration of hyperbolic 

reflections.  These reflections suggest ahu rubble at a depth of approximately 25ns, or 1.75 meters.  Also noted 
are layers of aeolian deposition .  

�‡ Bottom: Similar features are noted in transects 57 and 58 with additional high amplitude reflections noting 
aeolian deposition and stone rubble. 

Figure 8: (a-left) Conductivity and magnetic susceptibility data from Grid 1.  Areas of higher conductivity and 
magnetic susceptibility correlate to similar alignments noted in the GPR data over the same location.  (b and c- center) 
GPR slices 3 (9-13 ns) and 4 (13-17ns) from Grid 1.  High amplitude linear alignments continue at depth.  These 
reflections indicate aeolian depositional events as well as stone rubble from a previous ahu structure (see also Figure 
9). (d-right) Magnetometry data following the tree line west of Ahu Nau Nau in which most of the magnetic features 
occur.  A large magnetic feature is noted within the grass directly adjacent to the beach. The density of this feature 
suggests a large structure. 

Figure 10: Features aligned in black indicate highly magnetic anomalies.  Features noted in red indicate 
high amplitude alignments in the GPR data. Future geophysical investigations should continue to the 
south of the large, boxed in features as well as to the north.  Augering and excavations should focus on 
the boxed in features as they indicate areas of significant archaeological interest.  
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