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Introduction
One of the most ubiquitous artifact classes on Easter Island are obsidian bifaces.  These 

irregularly shaped stemmed objects are found by the thousands across the landscape.  The 
determination of the chemical composition of obsidian bifaces from Easter Island provides 
information about population movement and resource acquisition.  Using time of flight -laser 
ablation-ICP-MS to measure compositional variability, this study focuses on the 
characterization of source samples and a subset of samples of obsidian bifaces from the 
interior of the island.  Information from this study provides reassurance that the sources of 
obsidian are chemically distinct from one another and illustrates resource acquisition from 
various areas on the island.

Background
Previous research has identified four chemically distinct source locations (Beardsley and 

Goles 1998, 2001; Bird 1988).  The samples used for this study were collected in the Rapa Nui 
Field School in the summer of 2006.  Samples from stemmed obsidian biface tools were 
collected and analyzed along with samples from the four known source locations as well as 
one other possible source location.  The four known sources are Orito, Motu Iti/Motu Nui, 
Rano Kau Northwest, and Te Manavai (Beardsley and Goles 1998, 2001).  The additional 
samples were taken from Motu Iti, in order to determine whether the two motus are distinct 
from one another.  The tool samples were collected from nine parcels located on the interior 
of the island.

Methods
Time of Flight -Laser Ablation -Inductively Coupled Plasma -Mass Spectrometry (TOF-LA -

ICP-MS) was used to determine the chemical composition of the obsidian samples.  This 
techniques uses a laser to vaporize material from the surface of artifacts studied, transporting 
the resulting sample to a mass spectrometer to be separated according to mass/charge ratio.  
Time of Flight technology increases the speed of data acquisition.

Obsidian is very homogenous, so small but systematic chemical differences should be 
detectable with a sensitive technique such as TOF-LA -ICP-MS.  TOF-LA -ICP-MS is also 
virtually non -destructive and fast.  In this study 50 samples of approximately 2 mm diameter 
were mounted on a single slide for analysis.

Results and Discussion
As illustrated in the accompanying bivariate plots, three of the four known sources are 

chemically distinct from one another, Rano Kao, Orito and Moto Nui. Strontium, in 
particular, varies systematically between the three sources. The two remaining source 
locations, Te Manavai and Motu Iti, seemed to be very similar to the Orito location.  In order 
to determine whether or not Te Manavai was chemically distinct from Orito a Canonical 
Discriminant Analysis was performed and those plots clearly demonstrate distinct 
compositions among the sources.  The number of samples analyzed for the fifth potential 
source, Motu Iti, was too small to provide any meaningful interpretations (only three samples 
have been analyzed to date).  When the stemmed biface tools are projected onto bivariate 
plots that include the sources, most of them appear to come from the Orito source, with a few 
coming from Moto Nui. None could be plausibly attributed to Rano Kau, potentially 
indicating an inferior outcrop of obsidian. 

Further research, by means of collecting more source samples from all source locations, 
would provide the data needed to more clearly demonstrate the distinctions between 
sources.

Figure 3: Obsidian outcrop on Easter Island

Figure 7: Moto Itu and Moto Nui, obsidian source 
locations

Figure 5. Stemmed obsidian biface tools commonly found on Easter Island and a display of three prepared slides with obsidian 
samples

Figure 4: These plots illustrate the 
results of the Canonical 
Discriminant  Analysis. Both 
contain all four of the known 
sources.  These plots demonstrate 
the distinct compositions of the 
four source locations.  Rano Kau is 
represented with green circles, Te 
Manavai is teal squares, Orito is 
red triangles, and Motu Nui is 
purple diamonds.
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Figure 1:  Bivariate plots 
illustrating the results of 
the chemical composition 
analysis for the source 
locations, all of the 
samples together, and 
Parcels One, Four, Five, 
Six and Seven.
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Figure 2: Bivariate plots 
displaying the 
relationship between the 
samples and the sources 
for Parcels Eight, Nine, 
Ten, and Eleven based on 
the chemical composition 
analysis.
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Figure 7.  Map of Easter Island displaying the areas in which the 
tool samples were collected and the known sources of obsidian.  Te 
Miro Oone is the area in which Parcels Eight, Nine, Ten, and Eleven 
are located and Te Kahurea is the area in which Parcels One, Four, 
Five, Six, and Seven are located.  The two source locations that 
appear to be utilized the most, in the case of these samples, are 
Cerro Orito and Te Manavai.

Figure 8:  Rano Kau Crater.  Of the three volcanoes that make up Easter Island, 
Rano Kau was the only one to produce obisidan.


