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Lithics are one of the most widely encountered archaeological materials
in both mobile and sedentary societies. This paper addresses the ways
in which lithics are impacted by sedentism and what that illustrates
concerning their integration into broader economic systems. In many
sedentary societies, including the Maya, both formal and informal lithic
tools were produced. This dichotomy can be explained by the presence of
specialized and non-specialized lithic producers. Drawing on examples
from the upper Belize River valley, this paper focuses on three main
topics: (1) the role of sedentism on tool form; (2) the role of specialization
in tool production; and (3) the importance of exchange mechanisms be-
cause of specialization. In addition, this paper discusses lowland Maya
lithic production in comparative perspectives to other sedentary societies
which also have the specialized and non-specialized production of for-
mal and informal tools. Using these comparisons, broad discussions of
the impact of sedentism and specialization on lithic economies can be
achieved.
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The role of sedentism and its impact on tool production is a topic of much archaeological discus-
sion (e.g., Clark and Barton 2017; Horowitz and McCall 2019; McCall 2019; McCall and Horowitz
2014; McDonald 1991; Parry and Kelly 1987; Testler 1991). The impact of sedentism on tool pro-
duction can be seen both in how tools are produced and the ways in which economic organization
is used to mediate peoples’ need to acquire tools. Here I address general considerations about the
impact of sedentism on tool form as well as how sedentism impacts specialized tool production.
Using examples from the Classic Period Maya lowlands, I discuss specialized production and its
implications for economic exchange networks. Broadly, this discussion can be used in comparison
with other sedentary societies to examine how sedentism im-
pacts production and economic networks.

Although the impact of tool production on sedentary soci-
eties might be thought of as a specific topic of interest only to
lithic specialists, it has implications for our understanding of
broader economic frameworks. Specialization and specialized
production, particularly of utilitarian goods, necessitates trade
(Costin 2004). The necessity of exchange indicates that eco-
nomic mechanisms must be used to obtain goods. The types of mechanisms used to obtain goods
might also impact both tool form and the ways in which people make tools.

When discussing the impacts of sedentism on tool technology, a dichotomy is thought to have
existed between tools in mobile and sedentary societies (Parry and Kelly 1987). As with many
other classifications in anthropology, the distinction between mobile and sedentary societies is a
spectrum, with degrees of mobility occurring (e.g. Binford 1980). However, the use of these terms
can aid in discussions of the constraints that different levels of mobility may place on technolo-
gies. Scholars studying these issues have proposed that mobile societies focused on formal tool
production: tools which are prepared in advance of use and require effort in their construction,
such as bifaces (see Beck et al. 2002; Binford 1980; Kelly 1988; Parry and Kelly 1987). In contrast,
sedentary societies are thought to have produced informal tool technologies: unstandardized tools
that require minimal effort in construction (Andrefsky 2005; Nelson 1991). This difference was
generally argued to relate to different organizational strategies based on differences in mobility
(see Carr et al. 2012; Nelson 1991; Vaquero and Romagnoli 2018 for an overview of organization
approaches). Mobile peoples prioritize minimizing the weight of materials they carry (see Beck et
al. 2002), while in sedentary societies, this is not an issue. Instead, the emphasis on informal tools
in sedentary societies has generally been seen as a result of the ability to stockpile raw materials,
which reduces the need to conserve raw materials, and thus allows people to produce more informal
tools (Parry and Kelly 1987). Some studies, in fact, used the formality and informality of tools as
ways of examining levels of sedentism (i.e. McDonald 1991).

Recent studies (Testler 1991; McCall et al. 2019; Vaquero and Romagnoli 2018) have proposed
alternative explanations for the focus on informal tools, including limited access to and small size
of raw materials and a lack of regionally available raw material sources. That is, rather than the lack
of need to conserve raw material, lack of access to raw material can also result in informal tools. In
addition to access to raw material resources, raw material quality can also impact the production
of different types of tools. High quality raw material is often utilized for formal tools, which may be
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more difficult to knap into these forms than lower quality raw materials (Andrefsky 1994a,b). The
trade and exchange of lithic materials can further complicate the relationship between sedentism
and tool types, as materials are brought in from long distances (Stemp 2001; Stemp and Graham
2006). Thus, the discussion of the impacts of sedentism on tool technology requires more investi-
gation and seems to be reacting to multiple issues (see Horowitz and McCall 2019). That is, rather
than a result of a simple correlation with sedentism, tool form in sedentary societies is influenced
by multiple constraints.

Perhaps most interesting is that despite the shifts between levels of mobility and formal and
informal tool technologies, sedentary societies also rely on formal tools. In the Maya region, blades
and bifaces are two of the most common lithic materials identified and their presence as formal
tools leaves an avenue for the examination of the organizational principles which result in the pres-
ence of these tools (see Horowitz and McCall 2019 for an overview). In other sedentary societies, we
see similar trends in the presence of formal tools and informal lithic production, and in some cases,
metallurgy. Such tools include blades in the Near East and Mesoamerica and bifaces in many other
areas (see Cobb 2000; Gaxiola and Clark 1989; Goodale et al. 2002; Hirth 2003, 2006; Hirth and
Andrews 2002; Quintero and Wilke 1995).

The co-occurrence of formal and informal tools could be a result of different constraints op-
erating in sedentary rather than in mobile societies. In sedentary societies, raw materials tend to
be acquired from nearby locations (McCall and Horowitz 2014; McCall et al. 2019) or obtained via
long distance trade routes, such as obsidian in Mesoamerica (see Gaxiola and Clark 1989; Hirth
2006; Hirth and Andrews 2002; Levine and Carballo 2014). This difference will influence the ways
in which tools of those materials are made. Non-local raw materials have been associated with
formal tools, particularly when locally available resources are in short supply or are of poor quality
for knapping (Andrefsky 1994a). In the situation discussed here, however, raw material is locally
available, abundant, and of varying quality, so the relationship between raw material quality, avail-
ability, and tool form will be more complex (see Andrefsky 1994a: Fig 2). Furthermore, require-
ments for tools used in agriculture differ from those in non-agricultural economies (see Whittaker,
Kamp, and Yilmaz 2009). Many examples of formal tools in sedentary societies have agricultural
uses (see Anderson et al. 2004; Kardulias 2008; Whittaker 2019; Whittaker et al. 2009; Yerkes
2000), thus the presence of these tools results from specific functional concerns. Among the Maya,
formal tools, particularly bifaces, are used for a variety of functions including warfare/hunting
(Aoyama 2009, 2011; Meissner 2017), ritual use (Kwoka et al. 2019), and quarrying, shaping blocks,
and agricultural tasks (Clark and Woods 2014; Lewenstein 1987; Titmus and Woods 2003; Woods
and Titmus 1996). Furthermore, as discussed below, specialists also might impact tool production
mechanisms.

Specialization and Lithic Production

In both the Maya region and in other areas, formal tools are associated with the presence
of specialized producers. Although specialization is a complicated term and one with much an-
thropological baggage, it is of use here as it allows a discussion of who is producing tools. Here I
define specialization as the production of items in greater quantities than necessary for one’s own
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consumption (after Costin 1991:4), or production for items used exclusively outside the household/
workshop context. The latter part of this definition may be particularly important in reference to
items used in ritual activities, which may not be produced in large quantities. Further discussion of
specialization and its ensuing debates are outside the scope of this paper.

Lithics provide a unique opportunity to examine specialization as lithic production is a re-
ductive technology, and thus the remains of lithic production are (relatively) easy to identify. The
reductive nature of lithic technology makes it easier to quantify the amount of materials which may
have been produced in a region, allowing discussions of the production of materials beyond the
need of a single individual.

In the lowland Maya region, lithic specialization is almost always associated with the site of
Colha. Colha (Shafer and Hester 1983, 1991) illustrated site-level specialization, where the entire
site was devoted to lithic production. This scale of lithic production is unprecedented in other areas
of the Maya region, and Colha cannot serve as a model for this type of production. It is located in an
area of particularly high-quality raw materials, not found in the surrounding region, thus allowing
a producer-consumer exchange network to develop (King 2012; McAnany 1989). As site-level lithic
specialization has not been identified elsewhere in the lowland Maya region, studies of lithic spe-
cialization should examine smaller-scale production areas.

Here I briefly present evidence for specialization among lithic producers in the Maya Lowlands,
using evidence from the upper Belize River valley in western Belize. I focus on specialization in
chert lithic materials, as although prismatic blades (of obsidian) are a common formal tool, the
raw material for their production is only present in highland areas of Mesoamerica, and there is
little evidence of their production in the upper Belize River valley. However, evidence from blade
workshops close to obsidian sources indicates specialized blade production (see Braswell 2002;
Parry 2001; Rice 1987). Instead, I focus here on evidence for specialized biface production, as this
is something visible in western Belize. Multiple workshops exist in the valley including the Succotz
Lithic Workshop (VandenBosch 1999), El Pilar (Whittaker et al. 2009) and others (Connell 2000;
Hearth 2012; Sullivan et al. 2016). I will also briefly mention specialized production of informal
lithic tools, which is less common, but an important component for understanding lithic produc-
tion and exchange networks.

Bifaces are formal tools that are worked on two sides. Their production results in distinctive
debitage which allows recognition of biface production areas. Bifaces are used for warfare and hunt-
ing (Aoyama 2009, 2011), ritual/ceremonial purposes (Aoyama 2009, 2011; Kwoka et al. 2019),
and for a variety of utilitarian functions (Clark and Woods 2014; Horowitz et al. 2019; Lewenstein
1987; Titmus and Woods 2003).

Upper Belize River Valley and Lithic Production

The upper Belize River valley of western Belize is located in the eastern part of the Central Maya
lowlands. The valley is defined by the Macal, Mopan, and Belize Rivers, and has been extensively
investigated (see Chase and Garber 2004; Houk 2015 for an overview). Although occupation in the
region spans a lengthy period, my discussion focuses on the Late to Terminal Classic period (AD
670-890; see LeCount et al. 2002), the period of major use of the workshops discussed.

Multiple chert sources exist in the region, indicating that raw material scarcity would not have
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Figure 1. The Succotz lithic workshop debitage (photo by author).

been an issue for lithic producers nor for local residents. Within the valley, chert is found in in situ
chert beds, as cobbles eroding out of the limestone bedrock, and in secondary alluvial deposits
along floodplains and in the river (Horowitz 2017; VandenBosch 1999; Yaeger 2000). The raw
material varies greatly in quality, with high- and low-quality materials found within a single cobble
and within the same deposits (Horowitz 2017). The variable chert quality probably impacted the
production aims of knappers when using different sources. In this discussion of specialized pro-
duction areas, I first relate evidence for biface production specialization, followed by a discussion
of the specialized production of non-formal tools, or at least of the early stages of their production.

The Succotz Lithic Workshop consists of quarry areas with adjacent workshops (VandenBosch
1999). The analysis of the debitage from these areas indicated biface production as the predomi-
nant activity (Figure 1). Excavations revealed densities of between 900,000 and 2 million flakes
per cubic meter (VandenBosch 1999; VandenBosch et al. 2010), indicative of intensive production.
Analyses of the lithic materials suggest an exclusive focus on formal tool production, with the
goal of producing General Utility Bifaces (GUB’s). The workshop is located within a household
group, indicating the residents of this household group were lithic producers (VandenBosch 1999;
VandenBosch et al. 2010). The density of debitage indicates that the occupants were specialized
biface producers. They were probably not full-time specialists, but rather part-time specialists who
also participated in other activities (see also Horowitz 2019).

Other investigations of biface workshops in western Belize include excavations at El Pilar
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Figure 2. Visible surface of the El Pilar workshop area (photo by author)

(Whittaker et al. 2009). This example differs from Succotz, as it is in the site core of a major center,
rather than in a household group. Evidence from the workshop again suggests almost exclusive
biface production (Figure 2). A platform for lithic production and associated disposal area had
evidence for GUB production as well as some evidence for thinned bifaces. The density estimates
resemble those found at Colha, and Whittaker and colleagues (2009) suggest that between 66,000
and 250,000 axes could have been produced in the workshop. This is much greater than any house-
hold would require, thus indicating specialized production.

In addition to these two large workshops, some investigations of other biface production areas
have been performed (Sullivan et al. 2016). The investigation of these workshops suggests that
these rural biface production areas resemble those at the Succotz Lithic Workshop. Smaller scale
workshops are also found at households around the upper Belize River valley, such as at Chan
(Hearth 2012) and Chaa Creek (Connell 2000). These households produced chert bifaces in small
quantities, but as only a single household in each community produced bifaces, these producers
were specialized biface creators, only on a small scale intended for exchange within the broader
community.

Biface production has also been identified in the Buenavista and Xunantunich marketplaces
(Cap 2011, 2015, 2019). The debitage from the marketplaces shows that final stage finishing and
retouching of lithics was performed in these locations (Cap 2011, 2015, 2019). The presence of
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production debris in the marketplaces suggests that bifaces were distributed through markets,
although they may also have been distributed through other mechanisms. The distribution of these
materials through markets by the producers indicates close connections between producers and
consumers (Yaeger 2010).

In addition to biface production specialization, we see some instances of specialized produc-
tion of generalized tools, or the preparation of cores, such as at Callar Creek Quarry (Horowitz
2017, 2018, 2019). The quarry is an area for the extraction and production of generalized cores
and blanks which were transported away from the quarry (Horowitz 2017; Figure 3). The adjacent
households were involved in production activities, and were probably part-time lithic specialists,
who were also involved in farming and other activities (Horowitz 2017, 2018, 2019). The density of
materials suggests production beyond that which would be necessary for the households (Figure 4).
The fact that this non-formal tool production area also has specialized production is interesting, as
it indicates more variety in the types of activities that people were performing as lithic producers.
The evidence from Callar Creek Quarry points to a diversity of production activities performed by
knowledgeable lithic producers.

Non-specialized Production Activities

In contrast to the specialized production activities, the materials found in non-lithic producing

Figure 3. Quarrying activities at Callar Creek Quarry (photo by author)
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Figure 4. Density of lithic production at Callar Creek Quarry (photo by author)

households are indicative of non-specialized production. Extensive excavations of households
in the region (e.g. Connell 2000; Robin 1999; VandenBosch 1999; Yaeger 2000), illustrate that
lithic debitage was present in most households. However, the production of materials within these
households was generalized. Specifically, people engaged in the production and use of informal
tools within households (Horowitz 2019). These informal tools include unmodified flakes, min-
imally retouched flakes, and other minimally altered flake tools. The presence of retouch on the
edges of the flakes indicates their use as informal tools — the retouch was all macroscopically visible
and distinguishable from post-depositional ware. The presence of lithic debitage in household
contexts illustrates that non-specialists had the skills to make and use some tools, particularly flake
tools including retouched flakes, drills, and scrapers. However, there is little evidence of biface
production activity outside of the specialized biface areas. The lack of biface material, combined
with the presence of biface finishing and retouching at the Buenavista and Xunantunich markets
(Cap 2011, 2015, 2019), indicates that non-specialists did not make bifaces and other formal tools.
Furthermore, Cap’s (2011, 2015, 2019) research in marketplaces highlighted that specialists were
also repairing bifaces, as evidence by biface retouching flakes with polish on them. These data
indicate that biface producers were also retouching bifaces to order, and suggest that householders
were not repairing their bifaces. Thus, we have a similar dichotomy in western Belize to that seen
in other sedentary societies, where specialists made specific types of tools and non-specialists made
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more generalized tools used for a variety of functions.

Discussion

From this overview of lithic production in western Belize, we can draw the conclusion that in
the lowland Maya region, specialists made mostly formal tools and non-specialist householders
produced informal tools. This pattern indicates the presence of multiple production and exchange
networks operating within the lithic economy.

From this dichotomy, we can draw comparisons with other regions to address the relative skill
of the producers. While studies of the skill of specialist and non-specialist producers in the Maya
area have not been performed, in studies of other sedentary societies Manclossi and Rosen (2019)
propose that with increased specialization of tool producers, the skill level of non-specialized pro-
ducers decreases. This pattern makes sense as non-specialists would no longer be performing the
complex activities necessary to make more complicated tools, and thus would not possess those
skills.

Another arena of interest to discussions of specialization, which is comparable across sedentary
societies, is that given these specialized production systems for formal tools, there must be ex-
change systems in place; otherwise people would not be able to obtain the materials they require to
perform daily tasks. In the upper Belize River valley, excavations at marketplaces (Cap 2015, 2019)
indicate that at least some of this trade was conducted via market exchange, although other mecha-
nisms of exchange could also have been utilized. In terms of the
exchange of non-biface material, Cap’s investigations illustrated
only biface production in marketplaces. This does not indicate
that other types of materials were not distributed through such
means, only that they were not reduced in marketplaces. Other
means of exchange could have also occurred, such as exchange
with neighboring groups, gifting, and other activities. As such,
multiple exchange mechanisms were probably operating for
lithic raw materials.

For lithic producers, their engagement in lithic economies
provides opportunities to accumulate wealth and to integrate within broader economic and po-
litical communities. Although craft producers are often associated with poor agricultural land
and thus low economic status, this case study indicates that material wealth was gained through
lithic production, or perhaps more likely, access to raw material sources. As craft specialists, lithic
producers exchanged materials with other individuals which facilitated their integration in broader
political communities. At Callar Creek Quarry, ceramics from the surrounding households point to
connections with the neighboring political community of Buenavista (Horowitz 2017, 2019). These
materials reflect the relationships between these communities and the economic wealth that was
brought about through lithic production and exchanges.

Conclusions

In general, we can see several broad trends resulting from the impacts of sedentism on tool
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technologies. One is that there are informal tools in sedentary societies, as proposed by Parry
and Kelly (1987), but these informal tools are found in conjunction with formal tools produced
by specialists. Alongside the increase in specialized production, non-specialists see a decrease in
skill level, as they are not practicing the skills necessary to make these tool types (Manclossi and
Rosen 2019). And, presumably, they spend less time working on lithic materials, which would also
lead to a decrease in skill. Access to non-local formal tools, such as obsidian, may also impact these
activities, due to variability in the reliance on different types of materials.

The presence of specialization implies that exchange networks were integral parts of daily life.
The role of acquisition networks becomes vital to obtaining utilitarian tools, among other types of
material. As such, these tools may have different constraints than tools that were made by non-spe-
cialists, as they must function when they were intended to function, as the non-specialists could
not make their own. For example, colleagues and I (Horowitz et al. 2019) illustrated that some
bifaces in the Maya area were purposefully thicker than we expect bifaces to be, which might result
from functional requirements. These functional requirements probably resulted in part from the
acquisition of the bifaces from specialists, as that would increase the requirement of the tools that
they function when necessary, as users were not making their own tools. As most people were not
producing or retouching bifaces (Cap 2015), they would have had limited options were a biface to
break during use, particularly during important or time restricted activities. Thus, producers may
have designed the tools with their reliability in mind, hence the tool thickness. This is just one
example of the ways in which tool functionality can change due to sedentism and the reliance on
specialized production, illustrating the connection between tool form and sedentism.

As discussed above, economic exchange has implications for our understandings of the wealth
of producers. The use of various exchange mechanisms for the circulation of lithic materials in-
dicates that materials are used as methods of economic integration (Horowitz 2019). Thus, we
see that the role of specialists has important implications for our understanding of the ways that
economies functioned and of the constraints on stone tool form.
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