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Images produced using light microscopy as well as both secondary and backscatter scanning 
electron microscopy and energy-dispersive spectroscopy (EDS) analyses were produced of painted 
and unpainted areas of uncoated prehistoric sherd samples.  The same samples were then subjected 
to EDS analysis following carbon coating.  In a previous study [1] of paint on southwestern 
prehistoric pottery, samples were coated with carbon prior to EDS analysis.  This study will 
compare the results of EDS for uncoated and carbon coated samples of both painted and unpainted 
pottery areas for the same sherd sample.  
The dark gray color of the internal section (core area) of the uncoated sherd (Fig. 1) observed using 
the Pro Scope (Ted Pella Inc., Redding, CA) is caused by incomplete oxidation of organic (carbon) 
rich clay components during firing [2].  Probably the dark colored core indicates that the firing 
temperature was relatively low (500 degrees C) in an open firing (bonfire) type of situation because 
the structurally bound water is not present [3].  The dark core also indicates that a short firing time 
was used for this sherd because firings which last over several hours (as in a kiln) allow the heat and 
oxidizing gases to penetrate the vessel walls all the way through [4], so the core is no longer a dark 
color.  The temperature and duration of firing has a direct relationship on possible thermal 
transformations of elements and compounds of the paint applied before firing [5]. 
 
The sherd shown in Fig.1 is an uncoated Anasazi coil-made pottery sample analysed using counts of 
x-ray signals received from a series of 10 locations on the painted (P) and unpainted (U) surface of 
the specimen utilizing a Princeton Gamma-Tech (Bruker AXS Inc., Madison, WI) EDS detector 
with a takeoff angle of 31.0 degrees, count rates of 420 to 675 cps for 100 s and an estimated probe 
current of 5.0 nA mounted onto a JEOL 6400 scanning electron microscope operated at an 
acceleration voltage of 25 keV and a working distance of 15 mm.  For this pottery sherd, the weight 
percent (determined using Spirit EDS analysis software) of iron (Fe) for painted (P) locations is 
greater than that of the unpainted (U) locations (Fig. 2).  These results imply that iron was included 
in some manner in the composition of the paint applied to this sherd. 
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Fig. 1. Locations of painted (P) and unpainted (U) EDS analyses on sherd.  Scale bar = 5 mm. 
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Fig. 2.  Weight percents of iron for 10 pa
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Painted sa. Av. = 7.791 ± 2.216 Wt. % Fe 
Painted sa. N = 10 
Unpainted sa. Av. = 2.798 ± 0.587 Wt. % Fe 
Unpainted sa. N = 10
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