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The way in which technology is developed and integrated by a community or civilization is dictated by sociocultural, economic, and environmental factors. The relationship of people to the materials they use does not always result in straightforward connections between properties, form, and function. The same basic transformative techniques, such as bloomery iron smelting, may be practiced by two distinct cultures in drastically different manners, determined by specific preferences, values, and even religion. This is highlighted by the contrast between the bloomery processes in 19th century New York, which was unremittingly market-driven, and the superstitious and spiritual techniques employed in Kasungu, Malawi (Gordon & Killick 1993). Cultural epistemologies and geographic setting can elucidate a production process as much as micromorphology and melting point. It is imperative that archaeometallurgical scientific studies take into account the non-material factors which influenced the formation of an artifact.
In their investigation into early iron production in Jordan and Israel, Harald A. Veldhuijzen and Thilo Rehren closely associated their core research question of how iron production started and evolved to the inquiry: “How was it embedded in society?” (2007:189). They immediately acknowledge in their writing that metal production, including even the earliest instances of iron smelting and smithing, are embedded in a matrix of linked causes. Their goals were to determine these social, cultural, and economic frameworks with archaeometric and spatial analyses of the material assemblages found at the smelting site at Tell Hammeh in Jordan and the contemporary secondary smithing site at Tel Beth-Shemesh, Israel. The dating of the sites, both of which were active around 900 BCE, places them at the heart of the regional introduction and rise of iron (Veldhuijzen & Rehren 2007:191). At Hammeh, the stratigraphy suggests seasonal smelting activities over an extended amount of time, concluded to be the result of a larger socio-economic structure able to provide sustained amounts of resources. Scientific evidence such as olive wood remains found in excavated charcoal reveals that the iron industry was tied into other economic productions, such as the harvesting and pruning of olive trees (Ibid:195). The appearance of slag but no urban remains indicates that smelting occurred near the resources, not the consumers. In contrast, from excavation and mapping of magnetic debris, the smithing site of Beth-Shemesh was found to have operated more continually, directly supplying one of the largest cities at the time. As identical tuyeres are used at each, the smelting and smithing sites seem to have been culturally connected; different stages of iron production were somehow socio-ethnically linked. This article uses archaeological evidence and scientific data to reveal relationships between producers and products. Further potential queries include how and why iron production was initiated, since the technology seems to have been well-established at these sites, how this knowledge was brought to the region, and who was organizing and controlling the remote smelting operations.
In contrast to the study detailed above, though the work of David Scott on the depletion gilding of ancient Colombian gold alloy artifacts includes very comprehensive scientific analyses, it fails to completely acknowledge and investigate the social milieu in which they were created (1983). Objects and fragments from the Nariño area of Colombia, made around 800 CE to 1250 CE of the gold-copper alloy tumbaga, are considered. These metal artifacts were treated by a surface enrichment technique known as depletion gilding. This is a process by which copper is electrochemically removed from the surface of the tumbaga alloy, creating a gold-enriched surface layer, which is subsequently finished by a variety of means including selective abrasion, burnishing, or etching. Though the micromorphological and chemical properties of the tumbaga material are revealed in detail in this paper, conclusions related to conscious material choice is limited. The extent of such inferences are limited to stating that the ancient Colombians were “skilled and subtle craftsmen” who appreciated the decoration of tumbaga alloys and employed unique techniques (Scott 1983:114). In reconstructing possible gilding agents by conducting a series of experiments testing the ability of simple organic acids to surface deplete analogous alloys, Scott concluded that the best acid was probably the one used. However, as seen from the example of iron production in Malawi, the most efficient methods are not always the ones employed (Gordon & Killick 1993). This article would benefit from placing the tumbaga material within its social context. Important questions that should be investigated include who was doing the decoration, why certain techniques were used, the function of tumbaga vessels, where production was occurring in relation to where the pieces were traded, and the extent of distribution. If archaeometallurgical studies are viewed in relation to the cultural environment in which metal production inextricably lies, then more complete and accurate understandings of ancient technology may be formed.
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