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Chapter

Technopoiesis in the Southern 
Levantine Metallurgy and Its 
Implications on the Rise and Fall of 
the Ghassulian Society
Nissim Amzallag

Abstract

The impact of mental shifts on societal transformations in antiquity is frequently 
minimized due to the difficulty of evaluating them. However, even in the absence of 
written sources, some of these changes are traceable in the material culture, through a 
special type of implements produced for revealing the technique bringing them forth. 
Defined as processual artifacts, they inform us about the ‘juvenile phase’ of complex 
techniques with strong cosmological dimension (technopoiesis), their evolution, 
and their societal influences. This paper exposes the heuristic power of this approach 
through the analysis of the early metallurgy in the Southern Levant. It shows how 
the evolution of this craft and its cosmological resonances contribute to clarify the 
singularity of the Ghassulian culture and its disappearance during the transition to 
the Early Bronze Age.

Keywords: technopraxis, technopoiesis, processual artifacts, cultural metallurgy, 
Ghassulian culture, Southern Levant, Early Bronze Age

1. Introduction

Our representation of ancient history depends on the data available and the tools 
and concepts used for their investigation. Concerning prewriting societies, the 
material culture remains the primary source used to understand ancient history and 
lifestyles, but it poorly informs us about the mental universe of the past’s inhabitants 
and its transformations. The shifts affecting ancient cultures are therefore generally 
accounted for by deterministic factors, such as climatic changes, ecological crisis, 
plagues, famines, invasions, and breakdown of communication networks. Though 
no one excludes that ‘intrinsic’ factors, such as the beliefs, rituals, and mode of social 
organization, may potentially drive societal changes, our inability to characterize 
them through the material remains renders this type of explanation speculative. This 
methodological bias overemphasizes the weight of the deterministic factors, as they 
are the only ones where variations may be accurately measured.
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This situation is not always easy to accredit. For example, the process of plant 
domestication in the ancient Near East, the driving force of the Neolithic Revolution, 
extended for so long a time interval (12,000–8300 BCE) that its representation as a 
response to climatic changes, famines, and overpopulation becomes difficult to argue 
[1]. This timeline may explain why researchers have assumed that mental changes 
(materialized by the revolution of symbols, rituals, and architecture) might be the 
driving force of plant domestication and its societal consequences ([2], pp. 3,  9; 
[3, 4]). Nevertheless, the theories about plant domestication that rank mental 
changes before survival considerations remain marginal today. Models advocating a 
neutral process of protracted domestication [5] are preferred, even though they are 
discrepant with the data [6]. A methodological problem is the source of this bias. It 
is revealed by Jacques Cauvin, who advocates the prevalence of mental changes to 
explain plant domestication but acknowledges that “this invention is scarcely acces-
sible to our present analytical tools. We see only the consequences, at a stage where the 
phenomenon, already well established, has substantially reshaped the mass of quantifiable 
information that we can get hold of.” ([3], p. 60).

This situation is not necessarily a fatality. The intrinsic (endogenous) factors that 
are perceived only through their consequences, after their influence vanishes, might 
result from the lack of appropriate conceptual tools to reveal their expression and 
track their evolution. This paper aims to show that a new conceptual tool, technopoie-
sis, may uncover the contribution of some intrinsic factors to societal transformations 
and illuminate some decisive steps in their evolution. Examination of the rise and 
demise of the Ghassulian society in the Southern Levant (late Chalcolithic period, 
4500–3900 BC) will here illustrate the heuristic power of this approach.

2. The concept of technopoiesis

The analysis of the material culture enables us to reconstitute the techniques used 
to generate it. Nevertheless, the societal importance of these techniques is generally 
considered secondary to the impact of the end products. The reason for this bias is 
simple: we generally approach techniques as processes teleologically oriented toward 
producing the desired artifacts ([7], p. 20). Through this perspective, the crafts 
systematically integrate the classical approach of technology (also defined as techno-
praxis) in modern societies, a concept defined as the collection of techniques, skills, 
methods, and processes recruited to attain an objective and/or the creation of an 
end product. By extension, the material universe as a whole becomes oriented by the 
considerations of survival and their societal extensions, the perspectives of increase 
of wealth and concentration of power.

Nevertheless, technical developments may have other motivations. For complex 
techniques requiring generations to mature the end product and to explore the 
benefits of its use, the practical perspectives of the outcomes remain necessarily 
evasive to the first proponents. In these cases, the first stages of emergence are mainly 
fueled by discovering a new intriguing reality, the wish to reproduce it and to explore 
its implications. These latter may be of cosmological nature, and consequently, they 
may interfere with the universe of beliefs. The early developments of gunpowder 
and electricity, stimulated by cosmological considerations rather than by any practi-
cal perspective, are recent examples of such motivations ([8], pp. 32–33; [9]). They 
testify that the origins of some complex techniques do not necessarily integrate 
the technopraxis framework fueled by perspectives of practical applications. An 
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alternative framework, technopoiesis, was recently introduced in order to account for 
situations of importance of a technical process, irrespective of the potential of practi-
cal exploitation of its outcome [10].

In technopoiesis, the primary function of the end product is not practical (tools, 
ornaments, and prestige artifacts). Instead, the items become the material expression 
of the technical process that brought them forth. Defined as processual artifacts, these 
objects may carry symbols and serve ritual functions that reflect the cosmological 
dimension attached to the techniques involved. Identifying processual artifacts in 
the material culture and investigating their evolution may therefore illuminate the 
mental changes accompanying the juvenile phase of the development of a technique 
(technopoiesis) and those accompanying the transition to the ‘mature phase’ (techno-
praxis) focused on practical applications. Few points characterize this duality:

1. Unidirectional trend: The replacement of the production of processual artifacts 
(technopoiesis) by their utilitarian or prestige counterpart (technopraxis) is a 
spontaneous evolution from the juvenile to the mature phase of the development 
of a technique. However, the opposite trend, the transition from technopraxis to 
technopoiesis, is not observed.

2. Facultative character: Technopoiesis is a facultative stage of development. In rela-
tively simple techniques, such as the production of elementary ceramic artifacts, 
technopoiesis is attested in some homelands but not in others in which a utilitar-
ian dimension is visible from the very beginning [10].

3. Uniqueness: The cosmological connotations attached to technopoiesis interfere 
with the cultural universe of the people developing the technique. This local 
character of the motivations contrasts with the universal principles of efficiency 
guiding the production of the desired issues in the technopraxis framework.

4. Cosmological dimension: In technopoiesis, the cosmological resonance of the 
process overlooks the practical perspectives attached to the end products. This 
characteristic is generally minimized or even evanesces after the transition to 
technopraxis.

5. Religious changes: Through their cosmological dimension, the principles guiding 
the technopoietic development of a craft may influence the whole universe of 
beliefs. The transition to technopraxis introduces a deconsecration of the  
technique.

Introducing the concept of technopoiesis opens a new horizon of investigation. It 
explains some characteristics attached to the early development of some techniques 
and may enable us to track its impact on societal changes. The technopoietic dimen-
sion of metallurgy in the Ghassulian society (4500–3800 BCE, Southern Levant, 
Chalcolithic period) illustrates this reality.

3. The question of origin of the South Levantine metallurgy

Attested from the Ghassulian period, metallurgy reached in the Southern Levant a 
level of technical development unmatched in the other contemporaneous homelands. 
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It comprises the mastering of the furnace technique of copper production, the making 
of complex copper alloys, and the development of the lost-wax technique of casting 
([11], 245–253); ([12, 13], p. 41). The high level of standardization of the techniques 
even suggests the differentiation of a corporation of specialized Ghassulian metal-
workers developing this craft ([13][13], p. 46; [14], p. 390).

Metallurgy emerged in the Southern Levant many centuries after the first 
attestations of metalworking in the neighboring areas (Balkans, Anatolia, Upper 
Euphrates, Caucasus, and the Iranian plateau). Some authors deny that metallurgy 
was introduced in the Southern Levant from one of these homelands, because we 
find no sign of external influence on the early development of the Ghassulian metal-
lurgy ([15], p. 562) and because the earliest use of furnaces for copper production is 
attested in the Southern Levant [12]. On the other hand, the rapid development of 
techniques of smelting and metalworking in the Southern Levant is easy to justify 
by the introduction of mature technical knowledge from another homeland [16]. 
The discovery of a small artifact of native copper dated from the sixth millennium 
BCE in the Southern Levant and originating from the Northern Euphrates/Caucasus 
copper area renders this assumption plausible [17]. The use by the Ghassulian metal-
workers of arsenic- and antimony-rich ores coming from afar (Caucasus and Upper 
Euphrates) might also reflect an ascendancy of these homelands in regard to the one 
identified in the Southern Levant [18]. The reference to technopoiesis enables us to 
clarify this question.

4. Technopoiesis in the Southern Levant homeland

The Ghassulian metallurgy is atypical by the produced items. Utilitarian artifacts 
(hooks, axes, and chisels) and personal ornaments are rarely encountered ([19], p. 
21). Concerning the Nahal Mishmar hoard [20] even the artifacts shaped as tools 
(axes, chisels, and adzes) do not show traces of use, and their abnormal dimension 
even challenges utilitarian purposes ([21], pp. 294–295). Most items from this hoard, 
especially the complex ones, are approached as ‘prestige artifacts’ [20]. However, 
these complex items are encountered neither in burial contexts nor in any other 
circumstance attesting to social stratification, and the low level of differentiation of 
the Ghassulian society reduces considerably the potential demand for such ‘prestige 
artifacts’ ([13], p. 68). Finally, the reduced importance of the trade of copper items 
(seals, stamps, bullae, and tokens are extremely rare in the Southern Levant at this 
time) undermines the prominence of a mercantile dimension of the Ghassulian 
metallurgy.

These observations challenge the interpretation of the complex metallic items 
(such as those discovered in Nahal Mishmar) produced by this culture as prestige 
artifacts. These objects might have been conceived for rituals ([22], p. 124; [23]). If 
their metallic nature, shape, symbolism, and even their mode of production (lost-wax 
casting) was of significance, these objects should be interpreted as processual instead 
of prestige artifacts ([24], p. 273; [25]).

The rise of metallurgy in the Southern Levant coincides with the emergence of 
religious and symbolic novelties of the Ghassulian culture, suggesting that both are 
interrelated. This premise is supported by the similar symbolism identified on these 
metallic artifacts and other nonmetallic ones (ossuaries, incense burners, and ritual 
vessel). It suggests an interference between metallurgy and the Ghassulian beliefs 
about death, afterlife, and regeneration ([25, 26], pp. 72–73). Milena Gošić and Itzhak 
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Gilead even conclude that “The Ghassulian metallurgy introduced a new ritual behavior, 
starting with metal-smelting, through shaping of the artefacts, to the use of the finished 
artefacts in rituals. Its transformational quality demonstrated the unprecedented control 
of smiths over the material world and suggests they were most influential members in their 
communities.” ([23], p. 171). All these observations suggest a technopoietic dimension 
of this craft and its impact on the beliefs of the Ghassulian society.

5. Metallurgy in the surrounding homelands

Extractive metallurgy (the production of metal from ore) is attested from the late 
sixth millennium BCE in Iran [27], the early fifth millennium BC in the Balkans [28], 
and the mid-fifth millennium in Anatolia, Upper Euphrates [29], and the Caucasus 
[30]. Though these homelands probably emerged independently from each other, 
they share a similar mode of copper production by co-smelting sulfide and oxide ores 
in a crucible ([31][32], p. 195; [33]). The type of produced artifacts is similar too. In 
all them, most of the implements are tools (chisels, awls, hooks, knives, adzes, and 
flat axes), weapons (projectile points, and daggers), and ornaments (rings, beads, 
and pendants), all shaped by simple production processes (hammering or casting in 
open or bivalve molds) [34–37].

Though copper was probably considered a precious, powerful, and even outstand-
ing material, its mode of production does not show any substantial cultural impor-
tance in these homelands. The rise of extractive metallurgy is accompanied neither by 
a cultural discontinuity nor by a metamorphosis of the rituals and symbols. Instead, 
a mercantile dimension of copper production is rapidly visible in all them, evidenced 
by the networks of trade and exchange centered on the areas of metal production 
in the Upper Euphrates area, area ([38], pp. 37, 43), the Caucasus [30, 35, 39], the 
Iranian plateau [32], and especially the Balkans ([28, 40], p. 117). In these cultures, 
the development of extractive metallurgy did not modify the universe of beliefs, 
symbolism, and rituals. Rather, the mercantile perspective and the many practical 
uses of copper advanced the integration of early metallurgy, in all these homelands, 
into the framework of technopraxis.

While the approach of a technique evolves spontaneously from technopoiesis 
to technopraxis, the opposite trend is unexpected (see above). The technopoietic 
dimension of the early copper metallurgy in the Southern Levant is therefore unlikely 
to have emerged from the introduction in this area of the technopraxis approach 
attested in all the neighbor homelands. The concept of technopoiesis invites us to 
conclude that metallurgy in the Southern Levant emerged independent of all the 
other homelands.

6. Early metallurgy and the fundaments of technopoiesis

Extractive metallurgy followed the work of native copper in Anatolia/Upper 
Euphrates ([38], pp. 19–22), Caucasus [35], Iran [40], and the Balkans [42]. In these 
homelands, the early mode of smelting in crucibles extends their use for purifying 
native copper and casting it. Also, the artifacts made of smelt copper are inspired by 
the repertoire of tools and ornaments produced from native copper. This continuity 
reveals that copper remained apparently approached before the rise of extractive met-
allurgy as a powerful material of precious value, with mechanical properties allowing 
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the production of ornaments and utilitarian and prestige items. It seems, therefore, 
that extractive metallurgy was teleologically oriented from its very origin toward the 
production of raw copper, the preexisting desired issue. This motivation positions 
extractive metallurgy, from its very beginning, within the technopraxis framework 
in these homelands. At best, the rise of extractive metallurgy affected the societies by 
increasing the amount of metal available, then enhancing the network of exchanges 
and social stratification.

Unlike all these homelands, the Southern Levant one is devoid of native copper 
[21]. It means that the development of the smelting process, in this area, antedates 
the potential uses of raw copper, its final issue. This singularity is compatible with 
the main characteristic of technopoiesis: the prevalence of considerations about the 
process on the perspectives of exploitation of its issue.

Furthermore, extractive metallurgy extends in all the neighbor homelands the 
separation of native copper from its mineral gangue in crucibles. It means that the 
symbolism of extraction extends there from the production of native copper to that 
of smelt metal. In the Southern Levant, where native copper is absent, the smelting 
of green sandstone devoid of metallic characteristics to produce a metal becomes an 
act of the creation of matter of cosmological consequences. And the furnace, where 
copper ore is mixed with coals for performing the smelting process (from the very 
beginning of metallurgy in this area [11], pp. 244–252; [12, 16]), becomes the site 
of expression of these demiurgic powers. The religious dimension attached to this 
technopoietic dimension of early metallurgy is closely related to the singular mode of 
emergence of metallurgy in the Southern Levant.

7. The transition to the Early Bronze Age in the Southern Levant

7.1 The dislocation of the Ghassulian culture

The Ghassulian culture disappeared at the early fourth millennium BCE. Many 
settlements became deserted, and those surviving were of reduced size ([43, 44], 
p. 41; [45]). In parallel, the mode of habitat and crafts (especially pottery and 
metallurgy) simplified ([13, 46, 47], pp. 69–70; [48]), and the production of the 
Ghassulian ritual artifacts ceased ([49], pp. 24–26). However, a new culture did not 
immediately replace the Ghassulian one. Instead, the beginning of the Early Bronze 
Age (3800–3500 BCE, EBA1 period) looks like a ‘dark age’, in which the Ghassulian 
cultural unity merely dislocates [50].

The causes of this erosion are unclear today, mainly because the deterministic 
factors traditionally drawn on to account for societal collapse are not applicable here. 
An invasion replacing most of the local population was typically invoked in the past 
([51], pp. 64–65; [52], p. 101). However, no foreign influence is visible in the early 
fourth millennium BCE in the Southern Levant, nor is there any evidence for geno-
cide of the Ghassulian people [53]. Alternatively, the disaggregation of the Ghassulian 
society became approached as the unavoidable consequence of the degradation of the 
conditions of subsistence consecutive to a transient phase of drought [45]. However, 
the analyses of oxygen isotope ratios in the Southern Levant and the evolution of the 
Dead Sea level suggest an opposite trend [54, 55]. They aim for a transient period 
of wet climate from the beginning of the fourth millennium BCE (including in the 
semiarid areas). Plagues are another factor potentially explaining the degradation of 
the Ghassulian society, but in the absence of positive evidence and parallel collapses 
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in neighboring areas, such a hypothesis remains speculative. Warfare and internal 
conflicts are also taken in consideration, but whether or not violence escalated at the 
end of the period remains a matter of speculation ([53, 56], p. 90). Social disorders 
are also among the possible causes of collapse, potentially revealed by the disruption 
of the production of prestige items, especially the metallic ones ([13], pp. 70–71). This 
assumption depends, however, on the interpretation of the precious copper items as 
prestige artifacts and their use as markers of the social stratification of the Ghassulian 
society ([56], p. 241). However, out of this perspective (here challenged), nothing 
attests that social disorders prompted the disappearance of this culture.

The inability to account for the collapse of the Ghassulian society through deter-
ministic factors calls for an alternative approach. In light of the central importance of 
metallurgy in the Ghassulian society and religion, this craft and its cultural impact 
might have been the intrinsic factor whose transformation stimulated the collapse of 
this society.

7.2 The transition to technopraxis

The cessation of the production of complex metallic items, at the end of the 
Ghassulian period, is significant. The concomitant demise of the symbols, rituals, 
and burial traditions reveals that this cessation does not merely result from problems 
in supplying the exotic ores necessary for producing the alloys. Rather, Alex Joffe 
concludes, “These symbolic endings were doubly significant: they represent the abandon-
ment of both symbols themselves and highly skilled craft production (and resource procure-
ment) patterns. If nothing else, this represents a dramatic manifestation of ritual failure” 
([53], p. 100).

Since metallurgy was a central component of the Ghassulian religion, the ‘ritual 
failure’ characterizing the end of the Ghassulian period might reflect the disappear-
ance of the technopoietic dimension of this craft and the religious dimension attached 
to it. In such a case, we may expect the replacement, toward the Early Bronze Age, of 
the processual artifacts by ornaments and utilitarian and prestige items. Such a transi-
tion is attested in the Southern Levant at the early fourth millennium BCE. Instead of 
highly complex artifacts cast through the lost-wax technique, the techniques of alloy-
ing and casting simplify, and this activity reorganizes around the production of tools 
(awls, flat axes, and adzes), weapons (crescentic axes, daggers, and spearheads) and 
prestige items [53, 57, 58]. In parallel, the metal production shows drastic changes. 
The Chalcolithic metallurgy lacked specialization and division of labor: the ores were 
transported to small workshops, mainly located in the northern Negev, where the 
metal was produced, alloyed, purified, and cast to produce implements [59]. This 
mode of organization (cottage industry) fits a technopoietic context in which the 
mode of production is inseparable from its end products.

From the early fourth millennium BCE, new centers specializing in copper 
production emerged in the mining areas from the Arabah valley [57, 58]. Besides these 
sites devoted to the production of copper ingots, other centers positioned at the nexus 
of networks of trade and distribution became specialized in transforming this raw 
material into implements [60].This division of labor fits a reorientation of this activity 
toward the criteria of efficiency rather than the cosmological considerations.

In the Early Bronze Age, the division of labor became visible even within the 
workshops specializing in copper production [61, 62]. This evolution suggests that 
standardization and efficiency in producing the desired issue (raw metal or finished 
implements) now conditioned the development of this activity. It corroborates the 
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assumption that metallurgy overcame an abrupt transition from technopoiesis to 
technopraxis at the same time as the Ghassulian culture collapsed [63].

Once gathered, the cosmological importance of the Ghassulian metallurgy, the 
switch to technopraxis at the early fourth millennium BCE, and the absence of deter-
ministic factors accounting for the collapse of the Ghassulian culture promote a new 
interpretation: the transition of metallurgy from technopoiesis to technopraxis might 
be involved in the collapse of the Ghassulian culture and the transition to a ‘dark age’ 
period in the Southern Levant.

8. Conclusion

The over-importance devoted to deterministic factors in the transformations 
affecting the ancient societies reflects a methodological bias rooted in the inability to 
evaluate the contribution of intrinsic factors. However, this inability also emanates 
from the exclusive approach of the techniques forging the material culture through 
the perspective of technopraxis. Ignoring the cultural dimension of the juvenile phase 
of development (technopoiesis), this premise prevents us from accounting for the 
changes in cosmological conceptions by analyzing ancient techniques, their mode of 
organization, and their use.

Identifying the processual artifacts and their symbolism enables us to apprehend 
this reality, the cosmological resonance of a technique, and its involvement in shaping 
the religious universe. By extension, it enables us to appreciate the contribution of 
these beliefs in the transformation of ancient cultures, even though their exact nature 
remains ignored. This approach allowed us to identify the indigenous origin of the 
Ghassulian metallurgy and its importance in the religious universe of this culture. It 
also clarifies the origin of the singular combination between the high inventiveness 
of the Ghassulian metallurgy and its disconnection from any utilitarian perspective, 
trade, and exchange. Introducing technopoiesis also illuminates its singular com-
bination of a lack of specialization and division of labor with an outstanding level 
of mastery of this craft. It also accounts for the contrasting reality of the high level 
of specialization and the low level of technical complexity and inventiveness of the 
subsequent technopraxis phase of the development of the metallurgy at the Early 
Bronze Age.

The example of the Southern Levant reveals that the concept of technopoiesis 
may illuminate some processes inherent of the evolution of ancient societies that 
are generally overlooked or considered inaccessible. It stresses how the motivations 
driving the early development of complex techniques may be far more diversified 
than the universal pragmatism guiding the technopraxis development of crafts. But 
technopoiesis is a facultative reality, whose expression remains generally limited. It is 
why the driving force of the development of the Ghassulian metallurgy, once identi-
fied, cannot be extended to other crafts or other homelands of metallurgy. While 
technopraxis is the domain of general theories and considerations, technopoiesis 
remains mainly a local and transient reality. Nevertheless, this dual approach opens 
new perspectives of investigation of ancient history, out of the general principles and 
theories currently conditioning its investigation.
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