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The volcanic island of Aegina was a major producer of both fine ware and structural ceramics in the ancient world from at least the Greek Middle Bronze Age through the Classical period (2000-400 B.C.).  Based on a combination of petrography, amphibole chemistry and REE chemistry, we have shown that a single, extensive early Pliocene volcanic ash horizon, altered to clay, was utilized for ceramic production over that time.  A new definition for Aeginetan Ware that is based on the physical properties of its raw material source allowed us to develop a model for the process of local cultural change in the Third Millennium B.C.  Our model suggests that ceramic change from predominantly fine fabrics to a coarser fabric was the result of exploitation of large proto-industrial clay deposits and not the importation of technological processes. This shift in raw material usage reflects a time period in which rapidly emerging technologies in many industrial pursuits required more structurally reliable ceramics (Shriner et al., A Method of Explanation for the Process of Cultural Change II, Hesperia, submitted).

In order to further substantiate our model, we examined the geological, mineralogical and geochemical characteristics of this early Pliocene clay-rich horizon.  Furthermore, we compared the results with the mineralogical and textural characteristics of a local Neogene marl.  This marl is utilized today for ceramic production and also considered by many researchers (e.g. Hein et al., 2004) the main clay source for Bronze Age Aeginetan Ware.  The archaeological question is whether or not the volcanic clay horizon would make a better proto-industrial mineral deposit than the marl. 
The clay mineralogy, and the major and trace element chemistry of the Neogene marl is distinctively different from the early Pliocene volcanic clay.  The clay fraction of the Neogene marl is dominated by R0 mixed-layer illite-smectite, with subordinate mica and chlorite.  The volcanic clay contains abundant discrete chlorite and R0 mixed-layer chlorite-rich C/S, which contributes to a longer vitrification range.  Minor smectite and traces of palygorskite are also present. The smaller abundance of smectite contributes to the workability of the ceramic body, without considerable drying and/or firing shrinkage.  The different mineralogy and chemistry suggests different sources for the two clays.  The Neogene marl has a fine macrofabric, whereas the early Pliocene clay has both fine-grained and coarse-grained microfabrics, reflecting the distance of deposition from the source area.  Utilization of the Neogene marl for structural ceramics would necessitate the addition of a temper.  Based on the differences in mineralogical composition and particle size distribution, the volcanic ash clay exhibits superior firing properties potential to the Neogene marl and would be a better proto-industrial deposit for various structural ceramics.
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